
\ h \] )\) v\' \
yv A r-i n

K
T

I
R

>uu 1 ii iiu h- k kkhlL

Sliriieii A8BOCIAH0H r

AliVANCEMENT OF SOlEKCf

AlJ8T!!AiiAH Mii.llNR, iS14

A [ ) i:.: I, A !
!•;

[



'b

^V
s»

U'

i>

:^'

THE LIBRARY
OF

THE UNIVERSITY
OF CALIFORNIA
LOS ANGELES

%





%



HANDBOOK OF SOUTH AUSTRALIA-





HANDBOOK OF SOUTH AUSTRALIA.

Published by authority of the Government in connection with

the visit of

THE BRITISH ASSOCIATION FOR THE ADVANCEMENT

OF SCIENCE.

.VUSTKALrAA' MEETTJSTG, 1!I14.

Joint Editors :

DAVID J. GORDON,
Author of " Tfu Coitrtil Stittc,'" " Xih of Austriilia,' etc.

VICTOR H. RYAN,
Director Intcllujence and Tourist Bureau.

ADELAIDE :

E. E. E. Uo<;ers, Goveunmi.nt Pkinteu, North Tkhkack.

I9I4.





PREFACE.
o

1 q I

L|

'T^lIE British Association for the Advancement of Science

having-, at the invitation of the Commonwealth,

resolved to hold its annual meeting of 19 14 in Australia,

the Government of South Australia has authorised and

published this Official Handbook of the State.

While the main purpose of the book is to supply to

visiting members of the Association information concerning

the progress and resources of South Australia, a limited

number of scientific articles which bear more or less directly

upon the industrial and economic development of the State, or

which convey local information not readily obtainable else-

where, have also been included.

The official details have been supplied by Govemmf^nt De-

partments or by the Executive Officers of Public Institutions,

and the illustrations, except those otherwise acknowledged,

have been provided by the Government Photo-lithographic

Department.

Subjects of a widely national character, or which pertain to

Australia as a whole, are dealt with in the Handbook issued

by the Federal Government in connection with the meeting of

the Association, and the scope of this book has consequently

been limited, as far as possible, to questions which are of

special interest or concern to the State of South Australia.

Adelaide, April, 1914.
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INTRODUCTION.

AMERELY casual glance at the map of Australia reveals tire unique

geographical position which is enjoyed by South Australia, the southern

central State. It covers an area of 243,244,800 acres, and, in proportion to

population, has a larger acreage under cultivation than any other State in

the Commonwealth. It is already connected by rail with Victoria, New
South Wales, and Queensland. The construction of the hue which will

link it to Western Australia is proceeding, and the building of the railway

to connect with the Northern Territory is projected in the near future.

South Australia was declared a province under the British Crown by

Governor Hindmarsh on December 28th, 1836, in the reign of King William

IV. ; was granted self-government in 1857 ; and on January 1st, 1901,

entered into a Federation with the other Australian States.

Although it has only 76 years of history behind it, the progress made by

South Australia in many directions has been remarkable. In the intervening

years since the proclamation a great deal of developmental work has been

undertaken, and many improvements have been effected. The good work

initiated by the early settlers has been carried on with vigor by their

descendants ; and by the exercise of grit, energy, and determination they

have subdued the wilderness, developed rural industries, unearthed mineral

wealth, reared factories and cities, and weaved the word " success " in

capital letters into every national undertaking and industry.

Having regard to the immense area covered, there is no better cUmate in

the world than that which prevails in South Australia. In the southern and

agricultural districts the mildness of the temperate zone produces a climate

which closely corresponds to that of Italy and Spain. Though the ther-

mometer occasionally in the summer season shows high readings, the weather

is not so enervating as in a climate where humid conditions prevail ; and

heat waves, such as occasionally work disasters in other countries, are unknown

The diversity of the climate, coupled with the varying nature of the soils,

has made it possible to produce almost every conceivable variety of cereal,

fruit, and vegetable.

Owing to a succession of prolific seasons. South Australia at the present

time is enjoying a period of considerable prosperity. Viewed from any

standpoint, the State is seen to be resting on very sure foundations, and the

future may be contemplated with hope and serenity. Immense areas are
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being surveyed and thrown open for occupation. Railways and waterworks

are being extended, and every reasonable assistance is given by the Govern-

ment to the primary producer. The State offers a splendid field for men
possessed of agricultural experience and capital to settle and prosper amid

almost ideal natural conditions.

Although essentially an agricultural and primary pioducing country, there

are many industries and avenues of activity awaiting development wliich

afford a safe investment for capital.

Glenelg on Conimenioration Day.
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CONSTITUTION AND PARLIAMENT.

FOR a few years after the proclamation of the province colonists liad no

voice in the government. The Act constituting South Australia a

British province, passed in 183-4 in the reign of King William 1\., provided

that a constitution should be granted to the inhabitants " as soon as they

numbered 50,000 souls." Under tliis Act a Board of Colonisation Com-
missioners was appointed in London. This board contiolled land sales and

emigration, and for a brief period exercised considerable authority in other

directions. Until 1851 executive control was vested in the (Governor and a

Parliament Houses.

council, appointed by His Excellency and dominated by him. After 15 years'

experience of indirect management by a board 16,000 miles away, in a jeriod

when communication was intermittent, and direct government on the spot

was vested in one man responsible only to the Imperial authorities, who knew

little of colonial affairs, a measure of self-government was granted- The

population at that time consisted of 66,538 persons—37,321 nuiles and 29,217

females.
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The Imperial Act authorised the formation of a Legislative Council not

exceeding 24 members, one-third of whom were to be nominated by the

(xovernor and two-thirds elected by householders and property owners. The

qualification for membership in the first legislature was a freehold property

of the annual value of £100, or of the total value of £2,000. This council

liad distinct hmitations, having no power to deal with the land, which re-

mained in the hands of the representative of the Imperial Government.

During the next few years political growth was rapid, and in 1853 a Bill

constituting a bicameral legislature was passed, but was disallowed. By

1856, however, the pioneers were in possession of a Constitution the essential

principles of which remain. In that year the bicameral system of govern-

ment was introduced, for the Act of 1856 created two Houses—a Legislative

Council, consisting of 18 members elected on a property quahfication fran-

chise—now household, svith the single vote—the whole province voting as one

electorate ; and a House of Assembly, composed of 36 members, elected on

the manhood suffrage basis. Subsequently the members of the Assembly

were increased to 54, and again reduced (1902) to 42 ; but on the transfer of

the Northern Territory to the Commonwealth in 1910 the two members

for that constituency retired. Again in 1913 the number was raised to 46.

The Council membership, after being increased to 24, was reduced (1902) to

its original number, and by the Act of 1913 was increased to 20, elected by

five districts. Manhood suffrage obtained from the outset in respect to

elections for the House of Assembly, and the only variation was the granting

of the vote to women in 1894, which made the franchise for that Chamber

adult suffrage. Women vote for both branches of the legislature under the

same coiidition as men. In 1887, the system of payment of members was

introduced, under which legislators are paid £200 a year. There are six

Ministers (one Honorary), who receive a total allowance of £5,000 a year.

The State Parliament is triennial, with annual sessions.

The power of both Houses was originally co-ordinate, excepting that Bills

for appropriating any part of the revenue, or for imposing, altering, or

repealing taxation must originate in the Assembly. An attempt, however,

on the part of the Upper Chamber in 1857 to amend a Money Bill

was strenuously and successfully resisted by the Assembly. A great political

battle, which shook the little province to its very foundations, took place

in the year named over the " Tonnage Duties Repeal Bill," and in order

to avoid the repetition of such a struggle it was eventually agreed that the

Council should not insist on claiming the right to " amend " Money Bills,

buc should formulate " suggestions." This device has of late years been

adopted with good results in Western Austraha and Victoria, and by the

Commonwealth. In 1913 this practice received the sanction of law.
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tSouth Australia has also led the way in seveial iniportaut refoijiis, haviii"-

been the fii'st State of the Australian gioup to enjoy elective Houses, manhood,
and subsequently adult, suflVage, for one chainlier, Noliiig I)}- liallot. ])aynient

of Members, and women's sulTrage. It was also the first of the States to ad( pt

the principle of taxation of land values, gianting the iriunicipal vote to \\ omen,

legalising marriage with (h'ccascd wife's sister, separating Churcli fiom State

by abolishing State grants to religion, and passing the Real Propeity Act.

The objects of the Real Pi'operty Act are to give security and simplicity to

all dealings with land, ]>\ j)i'oviding that the tith' shall (hjxiid upon registra-

tion ; that all interests shall be capable of ajipearing or I'eiiig piotected upon

the face of the registry, and that a registered title or interest sliall never Ijc

affected by any claim or charge which is not registered. By tliis system

everyone who acquires any estate or interest in land, upon being registered

as owner thereof, obtains a title absolutely secure as against everyone whose
claim does not appear upon the registry; and tlie two elements of sim-

plicity and security as regards the acquisition of land appear to be effectually

attained. The Real Property A(,'t of South Australia has been copied by all

the Australian States and in other parts of the w oild.

The South Australian ballot system has been adopted by all the Australian

States, and is largely in use in the United States of America. The method of

Voting is as follows :—Each elector is given a voting paper containing the

names of the candidates, with a square set opposite each name. The voter

enters a private apartment and puts a cross within the square opposite the

name of the favored candidate. The folded paper is handed to the returning

officer and he, in the presence of the voter, drops it into a sealed box. Secrecy

is thus assured, and no matter how high political feeling may run at election

time, then-e is the utmost decorum within the polling-booth.

South Australia also initiated a very fine system of local self-government

by means of Municipal Corporations and District Councils. These bodies,

in additiem to having control over streets and certain roads, are vested with

considerable local authority. In addition to fostering the important

principles of self-government, the plan has encouraged self-help among people

in remote districts, and has had the effect of b'ghtening the labors of the

State legislature regarding matters of local concern, whilst relie>vijig the

central government of much detail administration

South Australia entered the Commonwealth of Australia on January 1st,

1901, as one of the six original States. South Australia was always strongly

federal in sentiment, and exercised considerable influence at every stage of

federal evolution. At the various conferences and conventions the Soutli

Australian representatives stood out prominently for a united Australia.

When the Commonwealth Constitution was sul)mitted to the electors of South
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Australia for approval, 65,990 electors voted for union and 17,053 against.

South Australia enjoys the right to elect seven members to the House of

Representatives. There is equal representation of all States in the Senate,

but membership in the other chamber is regulated by population.

Torrens Lake, Adelaide, slaowing' Parliament Houses.

GOVERXvOR, EXECUTIVE COUXCIL, M1XI8TRY, AXD PARLIAMEXT.

Governor.

Galway, K.C.M.G , Sir Henry.

Lieutenant-Governor.

Way, Bart., Chief Justice, P.C, D.C.L., LL.D., The Right Hon. Sir Samuel

James ; commission dated January 9th, 1891,

Until 1858 a commission from the Crown to administer the Government in

the event of there being no Governor, or in his absence, was held by the

senior member of the Executive Council ; thereafter unlil 1870 the dormant

commission was held by the officer commanding H.M. Forces; and

subsequently by the Chief Justice.
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Ministry.

{Assumed OJfice, February \llh, 1912).

Bice, The Hon. .lolm Geor<i;e, M.L.C., Cliief Secretary.

Butlei-, Tlie Hon. Sir Richard, K.B., M.P., Coniniissioni'r of Public \\V)rks,

Minister ot Mines, and Minister of Marine.

Homburg, The Hon. Hermann, M.P., Attorney-General and Ministei- o{

Industry.

Pascoe, Tlie Hon. Thomas, M.L.C., Minister of Agriculture and Irrigation.

Peake, The Hon. Archibald Henry, M.P.. Premier, Treasurer, and Minister

of Education.

Young, The Hon. Frederick William, LL.B., M.P., Commissioner of Ciown

Lands and Imniigration.

THE PARLIAMENT.

Legislative Council.

List of Members, with their Metropolitan Addresses.

The Honorablos—

Addison, Arthur Richman {Northern), Legislative Council.

Bice, John George {Northern), Legislative Council.

Cowan, John {Southern), Legislative Council.

Downer, Sir John William, K.C.M.G. {Southern), King William Street.

Gordon, David John {Midland), Grenfell Street.

Hannaford, Walter {31idland), Legislative Council.

Howe, James Henderson {Northern), Legislative Council.

Jelley, James {Central), Legislative Council.

Klauer, Ernest Leopold William {Central), Legislative Council.

Lewis, John {Northern), King William Street.

Lucas, Edward {Midland), Legislative Council.

Pascoe, Thomas {Midland), Legislative Council.

Stirling, Sir John Lancelot, K.C.M.G. {Southern), Adelaide Ciub.

Styles, Alfred William {Central), Legislative Council.

Vaughan, John Howard {Central), Legislative Council.

Von Doussa, Alfred {Southern), Legislative Council.

Wallis, Frederick Samuel {Ceyitral), Legislative Council.

W^ilson, James Phillips {Central), Legislative Council.

President and Chairman of Committees -lAoii. Sir John Lancelot Stirling,

K.C.M.G., LL.B.

Clerk of the Council and Clerk of the Parliament—Frederick Halcomb, M.A.

Clerk-Assistant and Sergeant-at Arms—James Percy Morice.

B
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House of Assembly.

(21st Parliament, commencing March 19th, 1912).

List of Members with their Metropolitan Addresses.

Angus, William {Victoria and Albert), Parliament Hoiise.

Anstev, Edward Alfred {Adelaide), Parliament House.

Blundell, Reginald Pole {Adelaide), Parliament House.

Bodey, George {Victoria and Albert), Parliament House.

Burgoyne, Thomas {Flinders), Parliament House.

Butler, The Hon. Sir Richard, K.B. {Barossa), Parliament House.

Chesson, Henry {Port Adelaide), Parliament House.

Cole, William James Cooper {Stanley), Parliament House.

Coneybeer, Frederick William {Torrens), Parliament House.

Denny, William Joseph {Adelaide), Parliament House.

Dubst, Oscar Hermann {Wooroora), Parliament House.

Goode, Clarence {Stanley), Parliament House.

Green, Thompson {Port Adelaide), Parliament House.

Hague, William {Barossa), Parliament House.

Heggaton, Percival Thomas {Alexandra), Parliament House.

Herbert, John Frederick {]] alhtroo), Parliament House.

Homburg, The Hon. Hermann {Murray), Parliament House

Homburg, jun., Robert {Burra Bitrra), Parliament House.

Hudd, Herbert Sydney {Torrens), Parliament House.

Jackson, Harry {Stavlerj), Parliament House.

James, David {Wooroora), Parliament House.

Laffer, George R. {Alexandra), Parliament House.

McDonald, Alexander {Alexandra), Parliament House.

MacGlliivray, Ivor {Port Adelaide), Parliament House.

Miller, William {Burra Burra), Parliament House.

Moseley, James Grey {Flinders), Parliament House.

O'Loughlin, The Hon. Laurence {Burra Burra), Parliament House
Parsons, Herbert Angas {Torrens), Parliament House.

Peake, The Hon. Archibald Henry {Victoria and Albert), Parliament Hoissc

Pflaum, Friedrich Jacob T. {Murray), Parliament House.

Ponder, William David {Adelaide), Parliament House.

Ritchie, George {Alexandra), Parliament House.

Rudall, Samuel Bruce {Barossa), Parliament House.

Smeaton, Thomas Hyland {Torrens), Parliament House.

Southwood, John Albert {Wallaroo), Parliament House.

Travers, John (Flinders), Parliament House.
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House of Assembly—continued.

Vaughan, Crawford {Torrens), Parliament House.

Verran, The Hon. John (Wallaroo), Parhanient House.

Young, Henry D. {Murray), Parliament House.

Young, The Hon. Frederick Williain (Wonronra), Parliament House.

Speaker.—The Hon. Laurence O'Loughlin.

Chairman of Committees.—Samuel Bruce Rudall.

Clerk of Assembly.—John Cummins Morphett.

Clerk-Assistant and Sergeant-at-Arms .
— Alfred Searcy.

Glen Osmond Pass,
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l.OCAL GOVERNMENT.

SOUTH AUSTRALIA originated the fine principle of local government

which prevails in Australia by passing in 1839—three years after the

proclamation of the province—the first Australian municipal law. On

October 31st, 1840, the principles of self-government were adopted by the

election of a mayor and councillors for the city of Adelaide. .Sydney followed

two years later. Municipal corporations and district councils have been

generally extended throughout the State.

Municipalities were first established under the Municipal Corporations Act

of 1861, which, after providing for the extension of the powers and duties of

the corporation of the city of Adelaide, authorised the Governor, on petition

of a majority of not less than two-thirds of the property owners, to incor-

porate any town, district, or place within the province a municipality. This

Act and its amendments were consolidated in the Municipal Corporations

Act of 1880, which was amended from time to time until the year 1890,

when it was repealed and its provisions consolidated by the existing Act, the

Municipal Corporations Act of 1890, which was in turn amended in 1903 and

1909. These Acts were again altered by the Local Government Act, 1910.

After making provision for continuing existing corporations and by-laws,

the Act of 1910 authorises the Governor to constitute new municipalities,

or to alter the boundaries of existing ones, on petition of not less than two-

fifths of the ratepayers or owners of ratable property within the land pro-

posed to be incorporated, separated, or added ; and also to rearrange, increase,

or diminish the number of wards of a municipality on petition of not less

than one-fifth of the ratepayers.

Each council consists of a mayor, and of two councillors for each w^ard, while

provision is also made for the election of not more than six nor less than three

aldermen (representing the whole of the ratepayers) where a poll of citizens

has declared in favor of the creation of aldermen. The qualification for coun-

cillor is that a candidate must be a ratepayer in the municipality in which

he seeks election, while candidates for the positions of mayor or aldermen,

besides possessing the foregoing qualification, must have served at least one

year in some municipal council.

All persons of full age, if Bi'itish subjects and not in receipt of public relief

or alms, who are either owners or occupiers of any ratable property within a

municipality are entitled to vote at the election of the mavor, aldermen, and
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couucillors. ProN-i.sioa is made for the nomination and election of the mayor,

aldermen, councillors, and auditois, and for regulating the meetings of the

councils.

The first Distiict Councils Act was passed in 1858, was amended in 1862,

and was fui-ther amended and consolidated by the District Councils Act of

187C, which provided for the continuation of existing districts and for the

establishment of new ones by proclamation on the petition of the ratepayers.

The revenue of the councils consisted of rents, profits, and income from lands

vested in the council or over which the council had the control and manage-

ment ; fines and penalties enforced under the Act ; fees for licences ; and

general and special rates and loans. Provision was made for the election

of councillors, their number, qualification, and retirement ; for the election

of auditors ; the meetings, powers, and functions of councils ; the appoint-

ment of constables ; revenue and expenditure ; assessment and rates ; and

for making by-laws for various j)urposes. The Act of 1876 was amended

from time to time, and was finally amended and consolidated by the Act

which is now in force, namely, the Distiict Councils Act of 1887, which has

in turn been amended in the years 1899, 1890, 1897, 1904, and 1905. These

Acts were again amended by the Local Government Act, 1910.

The District Councils Act, 1887, provides for the continuation and amal-

gamation of existing districts, and for the constitution as a new district of

any part of the State containing ratable property capable of yielding upon a

rate not exceeding Is. in the pound the sum of £200. The Governor is

authorised to alter the area or boundaries of any district by annexation or by

subdivision. New districts are constituted upon petition to the Governor.

Every petition must be signed by 50 inliabitants of the -["(avt sought to be con-

stituted, and if the proposed district comprises portion of a previously existing

district, by a majority of the ratepayers of such portion.

METROPOLITAN ABATTOIES AND STOCK MARKETS.

Under the Metropolitan Abattoirs Act, 1908, a board consisting of eight

members was constituted for the purpose of erecting and managing abattoirs

and stock markets for the metropolitan area.

The City of Adelaide has two representatives on the Board, and one of them
the Right Worshipful the Mayor) is ex-officio chairman. The other six

members represent 16 suburban municipalities and district councils.

The Board under its original Act was empowered to borrow up to £100,000,

but during the 1910 Session of Parliament, owing to the enlargement of the

area under the Board's jurisdiction and of the scheme for Abattoirs and stock

markets, an amending Bill was passed, increasing the Board's capital to

£250,000.



LOCAL GOVERNMENT. 23

LakT, tke lua.stcr butflicrs in tlic area- ot jurisdiction a|)|)r(iaclu'(l tlic Board

and asked that it undertake the sUuigliterin^- of stock and (Udivery of meat

from the Abattoirs to the butchers' premises. After k'n_tft]i.y consideration

the Board decich^l to do so, and in li>ll Parliament passed a further measuie

increasiiiii' the c^ajtilal ot tire Board to £305,000 to enable it to purchase motor

lorries for carrying- the meat and to erect cottages for the workmen, &c.

Subsequently, during the 1912 Session, another Act was passed, which

advanced the Boai'd's caj)ital to £353,000.

The Abattoirs and markets are established at Ge])p's Cross, about six miles

from the city, where 611 acres of land were purchased, on a portion of which

stock is grazed while awaiting slaughter.

An extensive sewerage system has been laid, an electric generating plant

installed, premises for boiling dowii diseased carcasses constructed, and boilers

and refrigerating plant erected.

The construction work in connection with the buildings was commenced

in October, 1910, and the markets work in Septeniber of that year.

Extensive railway sidings have been put into the Abattoirs and markets

at a cost of £30,000.

The work of paving the sheep market cost about £18,000

The works were publicly opened with fitting ceremony on the 12th July,

1913, by the then Mayor of Adelaide (Mr. J. Lavington Bonython) in his

capacity as Chairman of the Managing Board.

Under its Acts the Board has an absolute monopoly of the slaughtering of

cattle within the area, thus ensuring a pure mlat supply to a population of

over 200,000 persons.

The estimated annual revenue is £100,000, and the number of officials and

employes in all branches is approximately 350.

Mr. T. George Ellery, the Town Clerk of Adelaide, is the General Manager.

FOOD AND DKUGS.
The Metropolitan County Board, which was created by the Food and Drugs

Act, 1908, is composed of 22 representatives from 19 municipal and district

councils in the metropolitan area.

The Board is charged with the oversight of the people's food supply, and is

the outcome of a voluntary association of the metropolitan councils, which

for some years dealt with the milk supply of the city and suburbs.

This association, being a voluntary body and consequently having no legal

status, took steps to remedy the defect, and this was effected by the Act

mentioned above. The Board came into existence on October 7th, 1909.

Since its formation the Board's officers have been actively engaged in

carrying out the provisions of the Food and Drugs Act, to ensure to the

inhabitants of the metropolitan area unadulterated and wholesome food.
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PUBLIC REVENUE AND EXPENDITURE.

THE Treasury is the controlling department in connection with all

financial transactions of the South Australian Government, and receives

revenue from all sources of the public income, either from the public direct

or through the various revenue collecting departments, and classifies the

receipts under their proper heads.

All public expenditure is paid in cash at the Treasury under a system

by which the various departments issue cheques or orders on the Treasurer

in payment for services or supplies to the State. Surplus funds are invested

with banks and other reliable financial institutions. The Treasury conducts

the floating of loans and performs daily all work in connection with the

Public Debt in the State, and redeems Government securities as they fall due.

Out of a Public Debt of £30,000,000, £13,000,000 is due to Australian

investors, thus showing the confidence of the local capitalists in the

resources of the State. Five-sixths of the debt has been expended on

railways, waterworks, and other revenue-producing undertakings, and they

form a valuable asset of the State.

During the year ended June 30th, 1913, £7.33S,380 was received in cash

in the Treasury, compared with £3 805,245 ten years ago.

How' Revenue has Expanded.

From the modest beginning of £5,283 in 1837 the " general expendi-

ture " of South Australia has grown to £4,330,282, and from a few hundred

pounds in 1838 pubhc revenue has expanded to £4,506,698. For years

deficits had to be faced, and more than once financial disaster was imminent
;

but the sound common sense which marked the development of the natural

resources of the colony manifested themselves in the financial arena also,

and recent } ears have provided a succession of comfortable surpluses. South

Australia enjoys, in common with the other States of the Commonwealth,

financial autonomy. The power of the purse is in the hands of a representa-

tive Chamber elected on adult suffrage.

The growth of the State's finances is adequately portrayed in the

following statement of revenue, expenditure, and population.
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The Inioyaiicy of the afcounts in recent years is indicated by the fact

that since July 1st, 1'J('4, theie lias been transferred surplus revenue for the

redemption of the public debt amounting to £2,377 528. For the last decade

expenditure compares with revenue as follows :

—

Yeai' ended .hiiu' lidtli.
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View in Naracoorte Caves.
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FRIl^NDLY SOCIiniliS,

AN analysis of the South Australian Savings Bank figures clearly

demonstrates that the people of Australia are not a whit less provident

in their habits than the populations of other countries. Further evidence of

this is provided by data respecting Friendly Societies. As a matter of fact

in a comparison between the populations and investments in Savings Banks

and Friendly Societies in the six States of the Commonwealth, as well as

in Great Britain and Ireland, the Public Actuary shows that South Australians

head the list as the most thrifty people in the Empire. In 1909, this State,

with its then population of 396,400, boasted 201,275 depositors in the Savings

Bank, with an average amount to credit of £33 14s. lOd., or an average per

head for the total population of £17 2s. 8d. At the same time the capital

per member in Friendly Societies in this State amounted to £14 16s. 5d.

Western Australia was second on the list in Savings Bank deposits, with an

average per head of the population of £13 2s. Id., and Victoria was second

so far as Friendly Societies' capital was concerned, with £14 15s. 3d. The

average Savings Bank deposit for the whole of the Commonwealth Avas

£12 5s. 8d., and Friendly Societies' capital, £12 10s. Id. So it will be seen

that South Australia goes far to establish Australia's reputation for thrift.

Great Britain's average Savings Bank deposit amounted to only £5 13s. 8d.,

and Friendly Societies' capital to £5 19s. " The people of this State," says

the Public Actuary, " are to be congratulated upon the favorable position

occupied by South Australia in this respect. Regarded from the population

basis, the figures show that habits of thrift among the people here are more

deeply rooted than elsewhere."

The following statement shows the number of registered Friendly Societies

in Australia at the dates of the latest reports ; also the numerical and

financial strength of each. The membership in South Australia, Victoria,

New South Wales, and Western Australia includes females, and in Queens-

land it includes females and juveniles :

—

South Australia . .

Victoria

New South WnJes .

Queensland

Tasmania
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Old-Age Sickness.

All registered Friendly Societies in Soutli Australia assure tlie sickness

benefit to the end of life, but tlie necessity of substituting a superannuation

allowance for sick pay during the years of life when man is physically incapable

of wurk has been urged upon Friendly Societies by actuaries during many

years. The rate of sickness increases with accelerated speed after the age

of 60 is reached. The average duration of sickness at age 17 to age 60 is nearly

1 1-12 weeks per member per annum ; 60 to 69 the duration increases to

5 7-10 weeks per member ; 70 to 80 it is 13 3-5 weeks ; whilst at 80 and after

it becomes almost continuous. The following abstract show^ing the aggregate

weeks of sickness per member during the various age-periods affords proof

of the increased liability imposed on tne funds by old age :

—

Age period.
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As showing; the niaonitude to which tlicsc Ix-nefits in the aggregate have

attained in the past (and they will continue to increase in the future if a

proper adjustment of the contributions and benefits is adopted) the following

from the disbursements during the past 15 years, 1895-1909, of all registered

societies is interesting :—For sick pay, £689,332 ; funeral donations, £324,455
;

medical attendance and medicines, £388,405 ; total, £1,402,192. So far as

the male members of all societies are concei-ned the ratio of assets to each

£1 of the liabilities has improved from lis. 9d. in 1892 to 17s. 3d. in 1909.

The general financial improvement disclosed in the valuations is due to two

causes—(1) Favorable mortality and sickness experience. (2) Reduction

of the benefits and increase of the contributions in many societies. Com-

pared with the 1904 valuations the aggregate of the assets increased during

the quinquennium to 1909 from £1,683,326 to £2,102,642, equal to 25 per

cent. ; while the liabilities during the same period decreased from £2,467,195

to £2,435,756, or 1| per cent., results which must be regarded as highly

satisfactory. The aggregate movements in membership from 1904 to 1909

Were :—Males, number at beginning of period, 43,651 ; admissions, 19,447 ;

departures, 12,307 ; net increase, 7,140 ; number at end of period, 50,791.

Females—Number at beginning of period, 5,602 ; admissions, 4,928 ; depar-

tures, 3,029 ; net increase, 1,899 ; number at end of period, 7,501. The

average annual increase during the five years was :—Males, 3J per cent.
;

females, 6 4-5 per cent. During the five years ended December 31st, 1909,

the aggregate amount of the sick and funeral funds increased from £634,034

to £820,328. The expansion of £186,294 compares with a growth of £126,919

during the preceding quinquennium.

View in Long' Gully, National Park,
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CHARITABLE INSTITUTIONS.

FOR a community of little more than 400,000 people, Soutli Australia has

an astonishing number of philanthropic institutions—in many instances-

on a large scale—to the support of which private donations wholly or largely

assist. Beside the Destitute, State Children's, and Lunacy Departments

—wholly under the Government segis—and the hospitals, which number

21, that are mainly so—there are four aboriginal mission stations towards

the upkeep of which private benevolence contributes about one-twelfth

the income from all sources. The following (from the official statistics at

end of 1912) show the other principal establishments, with the number of

inmates, at end of year :—Lying-in home (Queen's Home), 41 ; four orphan

asylums, 191 ; five neglected children homes, 175 ; three reformatories,

75 ; three deaf and dumb institutions, 174 ; home for weakminded children^

77 ; creche, say, 16 ; Kalyra Sanatorium, 27 ; convalescent hospital, 41
;

six refuges and night shelters, 206 ; home for incurables, 119 ; and four

other institutions. 115. The hospitals averaged 653 resident patients daily,

and all other charitable institutions (Government and private) had 3,391

inmates at the end of the year.

In the present year the Blind and Deaf and Dumb Institution at Brighton

has received private gifts aggregating £5,000 for extension work, entitling

it to a subsidy from the Government of an equal amount.

Penning-ton Pai'k and Ang-lican Cathedral, Adelaide.
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CARE OF STATE CHILDREN.

By Margaret Wragge, Member of the State Children's Council.

SOUTH Australia Las been a pioneer in its dealing with destitute and

neglected children.

The authority to whom they are entrusted, no less than the method of

treatment adopted by that authority has a character of its own.

The authority combines in a unique way the services of salaried and honorary

workers—the official and the volunteer. Its head is the Chief Secretary

of the South Australian Government, who appoints the State Children's

Council to work under him. The Council consists of 12 pubUc citizens—six

men and six women—one-third of whom retire annually, but are eligible for

reappointment. The whole of the work of the Department—appointment

of officers, approval of homes, placing out or recall of children, supervision

of institutions, &c.—passes before the Council for decision. The Secretary

of the Council is the chief salaried officer of the Department, and he

lias power to act between meetings, his actions being subsequently ratified.

A large clerical staff works under him in the office ; and there are women

probation officers, inspctors (both men and women), doctors, nurses, and

teachers., whose paid work is given ungrudgingly and in the spirit of the volun-

teer. The time that is freely given by the members of the Council and by the

visitors and local committees who do the work in country districts, their per-

sonal interest, and their really intimate knowledge of the work of the

Department, are their contribution of disinterested service. So much for the

authority.

The treatment of the children varies with the needs of each case .
The}' come

under the care of the Council through committal by the Children's Court,

held in places or at times apart from the ordinary court cases. The}' are

classed as—(1) convicted
; (2) neglected—(«) uncontrollable, (6) illegitimate,

(c) in unfit guardianship
; (3) destitute. Such children may be sent either

{a) to an institution or (&) to " the custody and care of the State Children's

Council." The institutions to which the child may be sent are all under

the control of the Department, and are graded, viz., Lidustrial School,

Probationary School, and Reformatory. A child may be subsequently

transferred from one grade of institution to another, or boarded-out on

subsidy or service terms. The second alternative treatment mentioned

above (6) is similar to that known as "release on probation." The cliild

returns to his parents, subject to watchful inspection on the part of the

Department, with the risk of recall on a bad report and subsecjuent recom-



32 HANDBOOK OF SOUTH AUSTRALIA.

niittal without furtlier trial. The success of this method will be mentioned

later. But the majority of the children are " boarded-out " in ordinary-

homes all over the State, those over 13 being placed in service and receiving

wages according to a fixed tarifi, those under that age being paid for by the

Department at a subsidy scale varying with the child's age.

The boarding-out system has now been adopted by other lands, but it

originated here, and is South Australia's contribution towards the solution

of the problem of dealing with destitute children. In the Council's report

for 1913 it is stated that in that year there were 1,575 State children

under the Council's control; and" of these 1,321 were boarded out, the

'remainder (254) being in institutions under the supervision of the Depart-

ment. The receiving home and also the two reformatories for Protestant

children are under its direct management. The other institutions are the

property of different religious bodies, but are subsidized and inspected by

the Council, i.e., the Eoman Catholic Reformatory for boys, and the two

probationary schools for boys and girls belonging to the Salvation Army.

The Council is glad to make use of all these institutions for special cases,

but it believes that home life in an ordinary family is the best training

for a child. Real ties of affection are formed, and the destitute ceases to

be destitute when he has found the love and comradeship of a true home.

If only wise foster-parents can be found, it is worth paying a higher subsidy

for a difficult child rather than to do the easy thing and to commit him to

an institution, where nobody has time to study his idiosyncrasies. It is

possible that there may be less and less need for institutions in the future.

The development of the probation system is a move in this direction. It

was first applied in South Australia in 1906. It has proved a valuable means

of reform, first in dealing with convicted cKildren, and later by providing

a transition stage between State control and absolute release, where the

circumstances which led to the committal of a destitute or neglected child

have changed for the better. So far, this work has been in the hands of

two excellent officials—both women ; but it is increasing so rapidly that

further help will be needed, and there seems no reason against the employ-

ment here of competent volunteers working under the direction of the trained

and salaried officers.

The subsidy and service homes are subject to very searching inspection

before children are sent to them, and as long as they remain in them. Dis-

satisfaction on either side results in recall. The State children are under the

Council's care (unless the Council releases them)—the boys till 18 years and the

girls till 21 years. They are provided at the outset with good outfits, which

have to be kept up to the satisfaction of the inspectors, who periodically visit

them in their homes. Free niedical and dental treatment is also given by the
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Department to all State children. As far as possible the children are placed

with foster-parents who belong to the same church as themselves, and every-

thing is done to make the family tie as strong as possible. The boys generally

take to farm work and the girls to domestic service, hut (>])])ortunities for

other employment are given to those who show spcn-ial a])titude or strong

incHnations. Part of the wage all through the time of tutelage is held back

by the Department and handed to the ward on his release.

The boarding-out system, with the close supervision which accompanies it

in South Australia, gives scope for a full, free life to the wards of the State

and the latest report (1913) states in a table covering the discharges of the

past five years that 70-3 per cent, are known to be doing well. This table

counts those " not known " as " bad," and so rather understates the actual

number of successes. If half of the " not known " were good, the percentage

would be 80*8 " doing well." But in any case, the results are an encouraging

proof of the value of the system, which has been at work since 1872.

The care of illegitimate infants is a later development of the woik of the

State Children's Department. The need for such care was proved by the

heavy rate of mortality amongst such children, and now they are by law under

the council's supervision till they reach the age of 7 years.

Licenses are granted for Is. a year, after inspection, to suitable foster-

mothers, and the mother of the child is responsible for maintenance and

clothing. Free medical attention is given ; and inspectors, who are also

trained nurses, visit these babies and advise as to their treatment. Another

large class of illegitimate infants passed under the care of the Council bv

Act of Parliament in 1910, viz., those living with their own relatives in

imlicensed homes. A liigh death rate was also the cause of this legislation.

They are now \^sited by the Council's inspectors in the same way as those in

foster homes. There were 1,637 children under the Council's supervision in

licensed and unlicensed homes in 1913, and the death rate amongst them was

r89. Medical attention can be had from a departmental doctor at a charge of

Is. per month per child. In all cases the foster-mother receives from the

inspector an admirable pamphlet of instructions as to the feeding and care of

infants, including a properly graduated diet table, and a weight card, on

which the child's weight should be entered fortnightly. The card is taken to

the doctor at each visit, and he enters upon it any special orders for diet or

treatment. Foster-mothers who live in or near the city have the further

advantage of the help and teaching provided in an excellent Mothers' School.

Previous to 1910 the mortality amongst these illegitimate children boarded

with relatives without supervision was 45 per cent. In 1913 the death rate

amongst the same children and others of the same class under the Council's

care was between 3 per cent, and 4 per cent. The figures speak for themselves

of the importance and value of the work.

c
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EDUCATION.

The State System.

DURING the pioneer days there were no pubhc schools, and httle attention

was devoted to the training of the young. Towards the end of the

forties a capitation grant was paid out of the State funds to the few private

schools then in existence, but the sclieme did not work well. " The pilgrim

fathers " had no toleration for anything that looked like " State Aid to

Religion." Five years later the Government assumed direct control of

primary education, and early in 1852 a Central Board of Education was

created—(1) To establish schools, or recognise such schools as were then

in existence, in which good secular instruction, based on Christian

principles, but free from sectarian difference of belief or opinion,

should be imparted. (2) To grant licences to teachers, and to pay them

out of State revenues salaries ranging from £40 to £100 per annum

in augmentation of the fees paid by the parents of the children.

(3) To appoint inspectors, who should visit the schools and make

reports to the Central Board on the character of the instruction given ; and

(4) to recommend the Colonial Government to give grants-in-aid of buildings

erected by local subscriptions up to an amount not exceeding £200 per school.

The next important step was taken in 1875, when the management of public

schools was given to a Council of Education under the presidency of a paid

officer. A wise choice was made in selecting for this responsible post Mr.

John Anderson Hartley, B.A., B.Sc. (Lond.), at that time head master of

Prince Alfred College. Mr. Hartley is regarded as liaving been the father

of the educational system of South Australia. For over 20 years he con-

trolled the destinies of the department, exercising a noble influence on the

childlife of the State.

The Council of Education was superseded by direct management by

Mr. Hartley as Inspector-General in January, 1878, and on his death in 1896,

the control was vested in a Board of Inspectors. In July, 1902, the Board

was abolished and an Inspector-General was again appointed. In 1906 a

Director of Education was chosen to command the department.

The Primary System.

Prior to 1891 the State system of primary education was secular and

compulsory, but not free. The Act of 1875 was, however, further

amended in 1891, and as from January, 1892, this Act provided that " no
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fee shall be payable by any parent to the Minister or to any teacher of a public

school established under the provisions of the Education Act, J875, for the

education of any child in any such school." This Act further provided that

in the case of children between tlie ages of 9 and 13 years the compulsory

distance should be increased from two to three miles. To satisfy tlie com-

pulsory requirements of the Act, each child in the State between the ages

of 7 and 13 years, residing within the compulsory radius, must attend an

efficient school for at least 35 days each quarter. T.egislation was passed

in 1905 by which tlie compulsory attendance was increased to eight half-days

out of every 10 for children living in, or within one mile of, any corporate

town.

A Typical Public School in South Australia.

Training Teachers.

For the benefit of those desirous of devoting their lives to teaching,

a Trainincr College was established in 1876. All students were non-

resident. In 1900 a new scheme of training was introduced. The Council

of the University of Adelaide, having received a large bequest under the

will of the late Sir Thomas Elder, made a generous offer to the Minister of

Education, by which those in training for teachers wou'd be allowed a

one, two, or three years' course of study for the B.A. or B.Sc. Degree,

free of cost. It was therefore arranged that candidates after showing a

capability to teach (as monitors) should be admitted to the Adelaide High

School. Here they study for three years to pass the Junior and Senior Public
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Examinations (the latter being the matriculation standard of the University).

After this they spend one year teaching in the larger public schools, and then

enter the Teachers' Training College for another year, and possibly two years.

During the term of training students receive a maintenance allowance of

from £40 to £80, according to circumstances.

Present Conditions.

The State primary schools are of two kinds—public schools, under fully

trained teachers, and provisional schools, taught by partially-trained teachers.

The latter, however, are required to undergo a special examination, and to

serve in a special school for six months. The public schools are divided

into eight classes, and the salaries of male head teachers range from £195 in

a Class VIII. school, with an average attendance of 20 to 40, to £475 per

annum in a Class Ia. school, with an average attendance of 800 or over.

The salaries of female head teachers range from £140 to £17C). A lady

cannot be appointed as head teacher to a scliool in any class above VII.

The salaries of male assistants begin at £120 and rise by annual increments

to £210. Male chief assistants receive further j^early increments to a

maximum of £240. Female assistants' salaries, beginning at £100, rise to

£156, with a maximum of £200 for women chief assistants.

The course of study and the standard of examination are exactly the same

in both public and provisional schools. A strict supervision is kept upon

the daily working of the schools by means of a staff of inspectors. Districts

are allotted, and the inspectors pay periodical visits, subjecting the classes

to a critical examination and allotting merit marks which affect both teachers

and scholars.

The curriculum is of an elastic character to permit of some display of

individuahty on the part of teachers. The regulations fix the course

of instruction ; but while the main hne of subjects is defined in order to

secure uniformity of work in all grades of primaiy schools, variation is per-

mitted under the approval of the district inspectors. Head teachers also

exercise discretion within the limits of the general organisation, but greater

freedom is allowed in the teaching of such subjects as elementary science,

horticulture, agriculture, and other various kinds of manual work. The

following is a summary of the curriculum:— 1. English—Clear and distinct

articulation, correct speech, reading, writing, spelling, oral and written com-

position, grammar, poetry. 2. Mathematics— Arithmetic, mensuration,

algebra, geometry. 3. Civics and Morals—History, conduct, citizenship.

4. Handwork—Drawing, brusliwork, " Kindergarten " exercises, modelling
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in clay, cardboard, woodwork, and needlework. 5. Music and I'hysical

Culture—Singing, breathing, physical exercises, drill. 6. Nature Knowledge

—Observation lessons, nature study (whenever possible allied with gardening),

geography, elementary science (in Classes Y. and VI.).

Physical Culture.

Considerable attention is devoted to physical culture. Drill and physical

exercises are part of the curriculum. Swimming is taught by experts. To

the accompaniment of their own drum and fife bands the State school

children can "march past" or engage in military manoeuvring ^\ith the

accuracy and precision of well-trained soldiers. Sewing, drawing, and

vocal music are taught in all State schools. In the larger centres instruction

in cookery and household management is given to the girls, and the boys

are trained in the various branches of manual work.

Observation School.

To assist in the training of teachers an Observation School has been estab-

lished in Adelaide. This is an elementary school which carries on the ordinary

work of the public schools ; but it has been provided with a special staff,

both as regards numbers and efficiency.

The work of training of teachers carried on in this establishment has two

phases

—

(a) that connected with the junior teacher system and the students

of the Teachers' Training College ; (h) the special training during short

periods of young people who are to take charge of the small rural (provisional)

schools.

(a) The junior teachers who are studying at the Adelaide High School

attend at the Observation School twice a week to observe the methods of

teaching in use, and to receive from the head master instruction in the art

of teaching. The students at the Teachers' Training College also spend

certain periods of the year at the school. They take the classes and show

their capacity as teachers, under the supervision of the regular staff of the

school, and in the presence of inspectors specially detailed for this work.

(b) The provisional teachers who pass through the Observation School

are of two types. There are some whose education is accepted as sufficient

for the work which has to be done in the small country school, but who have

little or no knowledge of how to manage to carry on such a school effectively.

These young people are allowed to attend until they can satisfy the head

master that they are able to teach the classes, keep the records, and manage

a school of this type.
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A model country school has been erected in the grounds of the Observa-

tion Scliool, and it is worked under conditions which approximate as nearly

as possible to those of the schools to which the trainee will be sent. An expert

and experienced teacher is the head of this little establishment, and super-

vises the work of each one who goes there. Every trainee for a provisional

school is required to spend at least a fortnight in this little school.

The second class of provisional teachers is probably not quite so well

equipped in the matter of scholarship on entry, and these young people are

required to spend sLx months in the school. They are taught in classes in

the special subjects they will have to teach when they leave, in addition to

passing through the practical branches of the work just outlined. At the

close of the term they undergo an examination, and if successful they are

placed in schools for one year on probation, after which, if they study and

succeed as teachers, the way lies open to any position in the service.

A maintenance allowance of 1.5s. per week for women, and £1 per week

for men, supports them while carrying out their studies during this six

months. In return they bind themseh^es to work for two years in any position

to which they may be appointed.

Statistics Showing Progress of Primary Education from January Irt,

1901, TO December 31st, 1912.

Year.
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Statistics Showing Progress of Primary Education frofn January Ist. 19U1,

to December 3lst, 1912.—continued.
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0\nng to the prevalence of infectious diseases, the attendance fluctuated

somewhat during the year, reaching its lowest limit in December, when the

daily average attendance was only 72-7 per cent, of the number on the rolls.

From the annual statistics furnished by the teachers the following returns

have been compiled :

—
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as the nunilier in attendance between tlie ages of 7 aiid 13. A cliild may
live beyond tlie compulsory distance from the school ; he may be exempted

on the ground of ill-health ; or he may have obtained the Inspector's certifi-

cate, which frees liim from the hability to attend school :

—

Children in attendance, subject to com-
pulsion .

.

Attended .35 days
Satisfactory reasons given

attending

Cases of neglect .

.
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promising beginning lias been made at Norwood. It is intended to extend

and develop this important branch of om* work as rapidly as possible, and to

extend its benefits as widely as circumstances will permit.

Schools in New Settlements.

Of late, considerable trouble has been experienced in providing school

accommodation for the children of settlers in newly-opened areas. In some

places the Department has tried to meet the difficulty by providing large

tents as temporary substitutes for schools. Although they have been made

as comfortable as possible, the tents have not proved to be altogether satis-

factory. Owing to sudden changes in temperature, strong winds, and dust

storms, the tents are very often uncomfortable, and school work is carried on

under difficulties. An attempt is to be made to provide temporary schools

of a more satisfactory nature, which can be quickly constructed and erected

where required, and easily removed to another locality when necessary.

This step, it is hoped, will remove one of the very serious disadvantages which

settlers in outlying districts have suffered in the past.

Teachers.

The following table shows the number of teachers of all classes employed

at the close of the two years 1911 and 1912 :

—
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Inspection.

During the year, 699 schools were fully examined in detail by the Inspectors.

The total number of children presented was 42,541, against 38,114 in 1911.

Out of 5,354 children examined in the Fourth Class, 2,303 succeeded in

passing the standard fixed by the Education Act for exemption from further

attendance at school ; and out of 3,958 cliildren examined in the Fifth Class,

1,904 obtained certificates.

It is the practice to classify the schools in six divisions, according to the

results of the examination, after due allowance has been made for exceptional

circumstances. The following is the result :

—
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These scholarships are intended to help those children, whose homes are

distant from a District High School, to obtain the advantages ofiered by those

schools.

(C) Senior Exhibitions.—There are eight of these (each worth £40 per

annum), tenable for two years at the Adelaide High School. They are open

to all country pupils attending any High School under Government control,

four each worth £20 per annum, open to pupils attending the Adelaide High

and Suburban District High Schools, and are awarded on the results of the

Senior Public Examination. The winners are afforded an opportunity to

prepare for the competition for Government Bursaries, which provide a

course of four years' duration at the University.

(D) Government Bursaries.—Twelve of these are ofiered annually. Six

are reserved for pupils of the Government High Schools. The remaining

six are open for competition amongst any young people who have been

resident in South Australia for at least one year prior to the deciding

examination. The Bursaries are tenable at the Adelaide University for

four years (or five years in the case of students in medicine), and admit

successful candidates to the Schools of Arts, Science, Medicine, or Law.

They exempt the holders from payment of fees at the University or the

Roseworthy College, and in addition provide for the payment of a main-

tenance allowance of from £20 to £40 per annum.

(E) University Studentships (for evening students).—Nine studentships

are offered for science and engineering, and 13 for other courses. Ten

scholarships cover fees, text-books, and material.

Finance.

Comparison of the expenditure on Primary Schools for 1911 with that of

1912 shows an increase during the latter year of £12,451. This is accounted

for mainly by the increases of salaries to public and provisional teachers,

and the introduction of the system of training of provisional teacher

candidates.

Upon secondary education the expenditure amounted to £22,578 13s. 2d.,

which includes the cost of maintenance of the School of Art, the Adelaide

High School, eighteen District High Schools, as well as the cost of scholar-

ships. This is an increase of £5,754 Is. lid. No fees are charged at High
Schools.

Sites, buildings, improvements, and repairs show an increase of £5,274

6s. 9d.

Training of Public School Teachers.

The training course for public school teachers at present extends over a

period of from sLx to eight years. Boys and girls of good character, mental
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vigor, apd physical health, wiio are at least 14 years of age, and who sliow

satisfact<)ry promise of teaching ability, are admitted to the Adelaide High
School for a training period of three years. Most of this time is devoted to the

a,cquirement of a sound general education ; but courses in the principles of

instruction and class management are likewise given, and opportunities are

afforded for practice in actual teaching.

During the next year the young people are engaged in teaching work

in public schools (usually the schools from which they came before entering

the High School). They are thus enabled to acquire very fair skill and a

direct knowledge of the basal problems of education. At the end of this

period the jmiior teachers are eligible for admission to the University Training

College, provided they have matriculated.

Prince Alfred Colleg-e, Adelaide.

The Training College courses have been planned with a view to developing

in the students a broader and more cultured outlook upon life generally,

but likewise a deeper insight into educational problems, and greater skill

in the technique of teaching itself. The close connection of the Training

College with the University enables the students to attend a variety of lectures

in Arts and in Science. The acquisition of professional knowledge is pro-

vided for by courses of lectures on school management generally, and on

methods of instruction in all ordinary school subjects. In addition, oppor-

tunities are afforded in city and suburban schools for practice in actual

teachina.
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There are distinct courses of training to prepare teachers for the work

in infant and primary schools. Each of these extends over one year.

Additional courses are provided for those who will become teachers in high

schools.

The course leading to the infant teachers' certificate is open to those students

who show special aptitude for dealing with very young children. The course

includes instruction, in the following subjects:—One or more University

subjects (including education), English literature, psychology, hygiene,

physical culture, drawing, modelling, and brushwork, music (instrumental

and vocal), elocution, nature study, civics, sewing, and infant and lower

primary school management and methods of instruction (theory and

practice).

The alternative course, leading to the primary teachers' certificate, is

similar to the above, except that the lectures on class management and

instruction and the actual teaching have reference to the work of primary

schools.

Students who have completed their primary teachers' course, and have

shown special ability both as students and as teachers, are granted a second,

and in special cases a third, year of training. During this time they devote

the greater part of their time to University studies in order to acquire the

deeper knowledge of special subjects (classics, science, commerce, &c.) required

for high school work ; but instruction in school management and practice

in teaching are continued. These students are thus able to complete a con-

siderable part of the work required for the University diploma in education.

The High Schools.

The Adelaide Higli School had 721 pupils on its roll for the year 1912. Of
this number, 97 were young student teachers, 319 were improving their general

education prior to beginning work, 205 were studying for the University

Pubi:c Examinations, while 100 were taking a commercial course to prepare
them for business pursuits. It is intended to provide a course of instruction

in domestic subjects for the girls as soon as rooms can be made ready for

the purpose.

Forty-four students passed the Higher Public Examination in from one to
five subjects, seven passed the State Civil Service Examination, and four
the Commonwealth Public Service Examination.

Eighteen District High Schools provided for ten suburban and country
districts, with a total attendance of 2 0,54.



EDUCATION. 47

In the University Public Examinations fcr 1'J12 the following results were

obtained and certificates awarded :

—

Adcliiiilc HIltIi Scliool. Country and Subuiljan

Primary
Junior .

Senior

Junior Commercial . . .

Other Scholarships, &c.

St. Peter's College, Adelaide.
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THE UNIVERSITY OF ADELAIDE.

THE University of Adelaide was establislied by Act of Pailiumeiit in

the year 1874:, and Royal Letters Patent were granted in 1881. Tlie

preamble to the Act of Incorporation states
—

" Whereas it is expedient

to promote sound learning in the Piovince of South Australia, and with

that intent to establish and incorporate and endow an Universitv at Adelaide,

open to all classes and denominations of Her Majesty's subjects

an Universitv, consisting of a Council and Senate, shall be established at

Adelaide." Letters Patent of March 22nd, 1881, gave the University ])()wer

to grant Degrees in Arts (Bachelor and Master), Medicine (Bachelor and

Doctor), Law^s (Bachelor and Doctor), Science (Bachelor and Doctor), Music

(Bachelor and Doctor), and provided that these degrees " shall be recognised

as academic distinctions and rewards of merit, and be entitled to rank,

precedence, and consideration in Oui- United Kingdom and in Our Colonies

and Possessions throughout the world, as fully as if the said degrees had l)een

granted by any University of Our said United Kingdom."

A further Act in 1888 empowered the University to grant Degrees in Surgery,

viz., Bachelor and Master. In 1911 the Act was further amended, and power

granted to confer Degrees in Engineering, viz.. Bachelor and Master.

Under the Letters Patent, and Amending Acts passed in 1879 and 1880,

women may obtain any of the above-mentioned degrees. The Universitv of

Adelaide was the first of the Australian Universities to jDrovide for granting

degrees for women.

A supplementary Royal Charter was granted during the vear 1913 by

His Majesty the King, in respect of the Degrees of Bachelor and Master of

Engineering and Bachelor and Master of Surgery. This charter entitles

those degrees to rank as do the other degrees granted by the Universitv,

and covered by the former charter, as fully as if they had been granted by any

University in the United Kingdom.

Endowments.—The LTniversity has received, in round figures, £139,000 in

endowments from private citizens. This sum is invested in approved interest-

producing securities.

During 1913 two patriotic citizens promised further endowments to the

University.

Mr. R. Barr Smith, through whose munificence the University Libiary

has been built up to its present stage of efficiency, offered £10,000 to provide

a Common Hall, Refectory, &c., for the students, on condition that the

Government would subsidise the donation pound for pound and also allocate

D
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to aud vest m the University the additional ground for wliich the Councill

had made request. The Government generously agreed to the subsidy,

and when the allocation of the land has been made the necessary buildings,

will be erected.

Mr. Peter Waite offered, subject to Ufe interests for himself and Mrs. Waite,

to the University his " Urrbrae " estate at Mitcham of 134 acres, for the

following purposes :—
1. The eastern portion, about 67 acres, with the mansion and other

buildings tliereon, to be used for University work in Agriculture,

Botany, Entomology, Horticulture, and Forestry.

2. The other half to be a Public Park under the control of the University^

with permission to use 10 or 15 acres for a Student's Sports Ground

if thouglit desirable.

The Council gratefully accepted Mr. Waite 's munificent offer. A condition

of the gift—which the Government has assented to—is that no succession

dutv shall be payable by the University in respect of it.

The land (five acres in the city of Adelaide) upon which the University

buildings stand w-as granted by Parliament ; also 50,000 acres of country

lands for revenue purposes. The Government recently purchased the country

lands from the University for the sum of £40,000. The w^orking capital

of the University is therefore £178,000.

In accordance with the Act of Incorporation, the Government pay an

annual subsidy of 5 per cent, on all permanent endowments. In future,,

under the Act of 1911, this subsidy will be increased by £4,000.

The governing bodies are {a) the Council, (b) the Senate, and (c) Committees,

Faculties, and Boards.

The academic year covers nine months, but between March and December

there are two vacations of a fortnight each. The first term begins on the

second Tuesday in March, and the third term ends on the second Tuesday in

December. For the Elder Conservatorium four terms are provided, and

the academic year begins the last week in February.

The teaching staff of the University consists of 11 Professors and 32

Lecturers and Assistant Lecturers. In the School of Music there are a Pro-

fessor and 13 teachers of special subjects in connection with the Conservatorium.

licfoic admission, all students naust have attained the age of 16 years.

Those who intend to graduate must pass the Senior Public (entrance) Examina-

tion, and must be formally matriculated. Non-graduating students may
attend lectures without complying with either of the above-mentioned

conditions.

Attendance at lectuies is re((uired, but the Council have power, in special

cases, to grant partial exemption.
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Degrees and Diplomas.

(a) Arts.

B.A.-—For tlie Degree of Bachelor of Arts students are required to attend

lectures and pass examinations for at least three years.

The minimum number of subjects a student is requii'ed to pass for the

Ordinary Degree is six, and there is a wide choice. Some subjects may be

passed in one year, others spread over two years.

Students may take either the Ordinary or the Honors Degree. For the

latter, a student may specialise in one department, viz.. Classics, History,

Philosophy, or Mathematics. The work of these is of a higliei- standard

than for the Ordinary Degree.

Greek is a compulsory subject for the Arts course onlv.

M.A.—Graduates who have taken the B.A. Degree mav obtain eithei' the

Ordinary or Honors Degree of M.A. after the expiration of two years. The

Ordinary Degree may be obtained by attendance at lectures and passing

examinations in three subjects other than those taken for the Bachelor's

Degree. For the Honors Degree a candidate must have obtained the Honors

Degree of B.A. in the department of study in which he desires to obtain the

Master's Degree. Attendance at lectures is not compulsory, but in Classics,.

History, or Philosophy the candidate is required to do original work, in

addition to passing the examination.

(b) Science.

B.Sc.—The conditions for the Ordinary or Honors Degree of B.Sc. are veiy

similar to those for the B.A. course, with the addition of considerable

laboratory work.

D.Sc.—A Bachelor of Science may, three years after graduation, proceed

to the Degree of Doctor of Science. Every candidate must give satisfactory

evidence of scholarship and power of original research, and must submit a

thesis in some branch of Science approved by the Faculty. He may also be

required to pass an examination.

B.E.
—

'!'o obtain the degree, every candidate must attend lectures regularly

and pass examinations in the whole of the subjects prescribed for one of the

courses for the Diploma in Applied Science, and must present evidence to

the satisfaction of the Council of having had 12 months' practical experience,

not necessarily consecutive, in work appropriate to the course he has followed.

M.E.—A Bachelor of Engineering may, two years after graduation, proceed

to the Degree of Master of Engineering. Every candidate nmst give satis-

factory evidence that he has had at least three years' practical experience
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iu eii,uiueering work, and must submit either an original engineering design

or a thesis setting forth the results of an original scientific investigation

made by him in some subject allied to engineering. He may also be required

to pass an examination.

(c) Applied Science.

In conjunction with the South Australian School of Mines and Industries,

the University provides for a Diploma in Applied Science in addition to the

B.E. Degree. Candidates may obtain the Diploma in Mining, Metallurgy,

Electrical Engineering, or Mechanical Engineering. The courses extend over

four academic years' attendance at lectures and examinations. Candidates

are also required to obtain at least 12 months' practical experience, not

necessarih consecutive, in work appropriate to the course followed.

Graduates obtain the B.E. Degree and Diploma of the University, and the

Fellowship of the School of Mines and Industries.

In conjunction with the Government Agricultural College, provision is

made for students to obtain the Degree of Bachelor of Science with Agriculture.

Part of the course is taken at the University and part at the Agricultural

College.

{(l) Law.

LL.B.—Before commencing the course for the Degree of Bachelor of Laws,

students must have passed the Senior Public Examination or have graduated

in Arts. The subjects for the degree are divided into two classes, distinguished

as ordinary and special subjects.

No student may at any annual examination present himself for examination

in more than three subjects, save by the special permission of the Faculty

of Laws. The course is usually concluded in four years.

LL.D.—A Bachelor of Laws may proceed to the Degree of Doctor of Laws

after three years.

Every candidate is recpiired to piesent a thesis of sufficient merit, exhibiting

powers of original research on some branch or subject of law.

The candidate may be examined orally, or by written questions, in the

subject matter of his thesis.

(e) Medicine and Surgery.

M.V). and B.S.—Candidates for the Degrees of Baclielor of Medicine and

Baclu'loi' of Surgery are re(juired, before entering upon the course, to pass

the Senior Public Examination and a preliminary examination in Elementary

Biology, Chemistry, and Physics. Candidates must then attend lectures

for five years and pass the examinations proper to each year. During the

third, fourth, and fifth years of the course they are required to attend the

Medical and Surgical piactice of the Adelaide Hospital, the Children's Hospital,
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and the Hospitals for the Insane. Thi.'V aj'c also iccjiiircd to act as clinical

and surgical clerks, to attend at least 20 cases of midwifery, and to n-ceiv^c

instruction in vaccination, anaesthesia, and dentistry.

M.D. and M.S.—No candidate is eligible for the Degrees of Doctoi' of Medi-

cine or Master of Surgery until the third year after his admission io the

Degrees of Bachelor of Medicine and Bachelor of Surgery, exce})t under

special conditions.

Subjects for examination are prescribed, but either degree may be obtained

for an original thesis embodying the result of independent research, if deemed

by the examiners of sufficient merit. Candidates may be required to pass an

examination in addition to presenting a thesis.

(/) Music.

Mus. Bac.—A candidate for the degree of Bachelor of Music must attend

lectures for three years and pass the examination proper to each year. He

must also compose an exercise to be approved by the examiners, or satisfy

them of his ability as an executant on the pianoforte, organ, violin, or otlu^r

instrument, or in singing.

Mus. Doc.—Candidates may obtain the degree of Doctor of Music three

years after graduation as Bachelors of Music. They are required to compose

an original exercise, to be approved by the examiners, and to pass an examina-

tion in prescribed subjects.

In connection with the School of Music a Conservatorium providing a

complete system of instruction in both theory and practice of Music has been

established. The course of instruction is so arranged that students nuiy be

prepared for a professional course or may attend for the study of a single

subject only.

Diploma A.M.U.A.—Students of the Conservatorium may obtain the

Diploma of Associate in Music of the University of Adelaide by attending

lectures and receiving instruction in singing or instrumental playing for three

years, and passing the examination proper to each year.

(g) Commercial Course.

A.C.U.A.—This University was the first in Australia to provide a

Commercial Course. Candidates may obtain the Diploma of Associate m
Commerce of the University of Adelaide by attending lectures and passing

examinations in

—

Business Practice, Accountancy, Commercial Law, Economics and

Commercial History, Banking and Exchange, and Commercial

Geography and Technology.

No entrance examination is required, lectures are all given in the evenmg,

and the course takes at least four years.
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(h) Admissions ad eundem gradura and statum.

Any graduate of another University recognised by the University of

Adelaide may be admitted ad eundem gradum. The University recognises

all Universities of the British Empire to which Eoyal Charter or Letters

Patent have been granted. No other University is recognised, except by

special resolution of the Council in each case.

Persons who have completed the whole or part of their undergraduate

course in any University or College recognised by the University of Adelaide

may be admitted ar? eundem statum.

External Examiners are appointed in all cases for the Degree of Doctor or

Master ; in all cases for Honors Degrees ; in all subjects in the Law course
;

in all final subjects in the Arts, Science, and Medical courses ; in Technical

subjects ; and in nearly all the subjects of the fifth year of the M.B. Degree.

For the Degree of Bachelor of Music external examiners are appointed for

the third year, for the original exercise, and for the final examination of an

Executant.

Botany and Forestry.—A Professor of Botany has recently been appointed.

He also acts as Consultant to the Government and undertakes the investigation

of parasitic and other diseases of plants.

The Government having recently appointed an Instructor in Forestry,

the Council have estabUshed a course in this subject, and included it in the

curriculum for the B.Sc. Degree. A course for a Diploma in Forestry has also

been provided.

Courses of Evening Lectures in Arts and Science subjects have been arranged

to meet the requirements of students engaged in various occupations during

the day, so that many who otherwise could not attend the University are

enabled to proceed to a degree.

Extension Work.—In addition to the ordinary degree work, the members

of the staff annually deUver courses of Extension Lectures at the University.

The Professors also devote the May and August short vacations to giving

courses of lectures in country centres. Requests from Western Australia

for lectures are also acceded to when possible.

In order to bring the University into closer relationship with students

in the country, a number of local centres have been established. The centres

are controlled by local committees, and candidates, in man}^ cases hundreds of

miles from the city, are enal^led to present themselves for the various public

examinations held by the University. There are now 34 centres in active

work thiHunhout the State.
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'Tlio public examinations conducted l)y tlic University are as undei'

—

Primary and Junioi- (school examinations), Senioi' (ejitrance), Higher (by

which candidates may take some of the elementary subjects of the

B.A. or B.Sc. course), the Junior Commercial and Senior Com-
mercial (preparatory to the course for the Diploma of Associate

in Commerce). Li addition to the above, a series of examinations

in the Theory and in the Practice of Music are also held. The

examinations are lield in Adelaide, at the country centres, and in

Western Australia.

In regard to the public examinations in music, the Australian I'^ni versifies

are endeavoring to form an Australian Board.

From 1906 to 1911 these examinations were held jointly by the Universities

of Melbourne and Adelaide. The Universities of Queensland, Tasmania, and

Western Australia having joined the federation the examinations will hence-

forth be held under the auspices of the five Universities. It is pi-obable that

the University of New Zealand will also join at an early date.

It is felt that the Universities, whose standard is unquestionably lii,L;h,

should have sole control of the public examinations in music for the extension

of musical education within the Commonwealth rather than the Associated

Board of the Koyal Academy and Eoyal College of Music ; Trinity College,

London ; the London College of Music ; and similar institutions which send

-out examiners each year.

AflB.liated Institutions

—

(a) The Government Agricultural College, Roseworthy, South Australia
;

(b) The Technical School, Perth, Western Australia.

The teaching in the Agricultural College in Agriculture, Viticul-

ture, &c., is accepted as part of the University coui-se for the

Degree of Bachelor of Science with Agriculture.

The teaching in Chemistry, Physics, Mathematics, &c., uj) to

the standard of the Ordinary Degree of B.Sc, in the Technical

School, Perth, is accepted, and students in the western State

attend lectures there instead of coming to Adelaide.

State School Teachers.—Teachers in training at the Government Training

College may attend lectures in certain subjects and take examinations at

the University without payment of fees. Candidates at the Public Examina-

tions who intend to enter that College, and subsequently the University,

are also excused payment of the ordinary fees.
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Recognition of University by other bodies

—

(a) The Universities of Oxford and Cambridge.

The University is aflfihated to the Universities of Oxford and

Cambridge. Matriculated students of the University of Adelaide

who have completed therein two academical years of study,,

and have passed the first and second annual examinations for

the Degree of Bachelor of Arts, Science, Laws, or Medicine^

are entitled to be admitted to the privileges of afiihation.

{[)) The Institution of Civil Engineers, London.

This Lastitution recognises the Senior Public Examination of

the University as exempting from its own Studentship exami-

nation.

(c) The Listitute of Chemistry of Great Britain and Ireland.

The Institute recognises the University as an institution for

the training of candidates for the examinations of the Institute.

Royal Navy and British Army.^—Under certain conditions, commissions

in the Royal Navy and in the British Army are open to students of this

University.

Buildings.—There are four groups of buildings on the University grounds

—

(a) The original building, used now mainly for the Arts School,

which cost (rounil figures only are given) £39,000

(6) The Prince of Wales Building (Science) 11,000

(c) The Medical School 6,000

{d) The Elder Hall and the Elder Conservatorium of xMusic 18,000

{e) Additions to Library, provision of additional Lecture

rooms for Arts, Botany, &c 12,000

£86,000

The Library.—The University has a Library containing about 29,000

volumes. A private citizen has made contributions amounting to £9,000

to enable the Council to purchase books.

Sir Samuel J. Way, Bart., is the Chancellor and Mr. C. R. Hodge the

Registrar of the University.
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SCHOOL OF MINES AND INDUSTRIES.

PROMINENT amongst the public institutions of South AustraHa is its

School of Mines and Industries. The place filletl Ijy this institution

in the educational system of the State is one of vast importance. It represents

in South Australia tliat branch of instruction now so vital to the welfare of

a nation, viz., technical education ; for, as implied by its name it is a

technical school as well as a school of mines. The scope of its activities is

sufficiently wide to provide technical training for the youth of both sexes

engaged in all classes of industrial and commercial pursuits, as well as complete

courses in apphed science adapted to the requirements of the thoroughly

c[ualified mining, metallurgical, mechanical, or electiical engineer, and the

architect. Since its inauguration, 25 years ago, the school has made remark-

able and consistent progress. No small measure of its success is due to the

zeal displayed by the members of its Council, and particularly by the Hon.

Sir Langdon Bonython, who has been connected with the institution as

president from its inception.

Origin of the School.

The estabUshment of the school was the result of the work of a board

appointed by the Downer Government in 1886 to inquire into and report upon

the best means to develop a general system of technical, including agricultural,

education . The establishment of a school of mines having been made a portion

of the Playford Government's policy, consideration of how this pohcy could

best be carried out was referred to the Technical Education Board, which,

in June, 1888, recommended that a School of Mines and Industries be estab-

lished. This recommendation was adopted, classes were organised, and the

work of the school began in March, 1889.

Control of the School.

The school is conducted under the authority of an Act of railiamcnt,

assented to on February 17th, 1892. The Act provides for the management

of the school by a council of 12 members, appointed annually by the (h)vei-nor.

The council has power to make regulations for the management of the affairs

of the school, and for the granting of diplomas, certificates, &c.

Government Grant and Fees for Instruction.

The Government grant for maintenance of the school for the fbiancial

year 1913-14 was £8,062. Fees received from students during the year 1913

amounted to £2,560.
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Courses of Instruction.

The School of Mines provides associate courses in mining, metallurgy,

mechanical and electrical engineering, and architecture, and in conjunction

with the University of Adelaide fellowship courses in mining, metallurgy,

mechanical engineeriag, and electrical engineering. Since the inception of

the school, 203 associate and 52 fellowship diplomas have been granted.

In addition to instruction in diploma departments, the school is the head-

quarters of all branches of technical education. The subjects now being

taught comprise book-keeping, blacksmithing, building, drawing, carpentry,

carriage drafting, cookery, dairying, electrical motor management, dress-

making, fitting and turning, fruit culture, frenchpolishing, millinery, plumb-

ing, pattern-making, printing, sanitary inspection, shorthand, sheet metal

working, tailor's cutting, tailor's sewing, typewriting, veterinary science, wool-

. classing, and woodwork.

During 1913 instruction was given in 53 distinct subjects, and the number

of individual students enrolled was 2,416.

A Preparatory Technical School is conducted in connection with the

institution, its curriculum being designed with the object of preparing boys

for the higher classes. No fees are charged, but an entrance qualification,

based on the fifth class standard of the primary schools, is required. The

Preparatory School is conducted by Mr. A. Ferguson, B.Sc, and staft'.

I

School of Mines and Industries, Adelaide.
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Buildings.

Tke premises of the school are situated on Noitli Terrace. Tlie main

building was completed in 1003 at a cost, exclusive of site, of £37,115, towards

which Mr. George Brookman contributed £15,000. The metallurgical and

chemical laboratories are contained in the Bonython Building, situated at

the rear of the main structure, and completed in December, 1907. It was

erected as a result of a contribution of £1,500 for a metallurgical laboratory

made by the President of the School (Sir Langdon Bonython), this sum

being subsidised by the Government to the extent of a further £4,000, in

order that chemical and public assay laboratories might be provided in the

new building. The wool-classing department, towards which the late Mr.

J. H. Angas contributed £1,000, was opened in April, 1908. Other build-

ings are the mining annexe aiidthe engineers' worksho]).

David Murray Library.

The school has a technical library, containing upwards of 4,000 volumes,

which is the outcome of a gift of £2,000 by the late Mr. David ^lurray. An

amount of £1,500 still remains unexpended.

Public Assay Department.

The pubhc assay department of the State is conduct-ed at the school, but

is kept entirely separate from the instructional branches. The work

includes various determinations required by the State Mines Department,

and in order to foster the mining industry, minerals found on Crown lands

not held under mineral lease are assayed for the public free of charge.

Residences, Mount Loftj^.
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PUBLIC LIBRARY, MUSEUM, AND
ART GALLERY.

THIS institution is governed by a board consisting of 14 members, five

of whom are appointed by the Government, and nine of whom are

elected as follows :—Three by the Institutes Association of South Australia,

two by the Adelaide University, and one each by the Adelaide Circulating

Library, the Eoyal Society of South Australia, the Eoyal Geographical

Society of Australasia (S.A. Branch), and the South Austrahan Society of

Arts.

The buildings in which the different collections are housed comprise

—

The Listitute Building, in which a copy of every South Australian news-

paper and leading extra-State and oversea newspaper is filed. Here, also, is

the fine Yorkgate Library, which is the property of the Royal Geographical

Society, but is accessible to the public under certain conditions. The societies

affiliated with the institution, viz., the Royal Society of South Australia,

the Royal Geographical Society of Australasia (S.A. Branch), the South Aus-

tralian Society of Arts, and the Astronomical Society of South Australia are

housed in this building, as are also the Listitutes Association of South Australia

and the Adelaide Circulating Library. The last named is entirely separate

and distinct from the Public Library, but its subscribers elect one of the

members of the Board of Governors of the Public Library, Museum, and Art

Gallery of South Australia. Li the Institute Building is a lecture-room

capable of seating over 300 people, and an episcope and projection lantern,

which are there available, cause the room to be much sought after for lecture

purposes. In this room is a collection of water-color paintings of Australian

wild flowers.

The Public Library Building, first occupied in 1884, is a fine freestone

building, containing about 90,000 volumes, covering all branches of literature,

excepting law and medicine ; the Supreme Court and the University Libraries

are expected to respond to the wants of the professions as regards such litera-

ture. The hbrary is visited annually by over 100,000 people.

The Natural History Museum Building is visited annually by over 80,000

people, and is becoming increasingly popular. Its Australian ethnological

collection is said to be the finest in the world, and the early completion of

the eastern wing of the Public Library block will afford an opportunity for

exhibiting these things more satisfactorily than is at present possible. The

only specimen in existence of the skeleton of the Diprotodon australis is in

this museum.
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The Art Gallery Building coiilaiiis a well selected colleetioii of pictures of

modern masters, and generally surprises the connoisseur who visits it. The

gallery is at present being equip))e(l with electric light, and it is proposed to

throw it open to the public at night time as an experiment ; 1,381,2130 persons

have visited the gallery since it was first opened in 1900.

In the Art Museum are to be exliihited historical portraits, prints, and

engravings, coins and medals, archaeological specimens Some of these col-

lections are exceptionally good—notably, the coins and medals, and the

prints and engravings.

Almond Blossom.

The institution, of which Mr. W. J. Sowdeii is president, is supported

by a Parliamentary vote, which, for 1913-11 amounted to £8,787. This

has been quite inadequate, but through the generosity of such public spirited

citizens as Sir Thomas Elder, Dr. Morgan Thomas, and Mr. David Murray,

it has been possible for the different departments of the institution to

maintain a steady progressive development. Thus in 1912-13, although

the Parliamentary vote was only £8,487, the board expended £10,640 8s. 3d.

Sir Thomas Elder becjueathed £25,000 for the purchase of pictures. Dr.

Morgan Thomas bequeathed £65,000 for the benefit of the institution, and

the board apportioned one-half of it to the Library and one-quarter each

to the Natural History Museum and the Art Gallery. Mr. David Murray

bequeathed £3,000 and his collection of prints and engravings for the for-

mation of a National Prints and Engravings Collection. Mr. J. R. G. Adams
is General Secretary.



62 HANDBOOK OF SOUTH AUSTRALIA.

POPULATION AND VITAL STATISTICS.

THE growth of population has been steady and consistent—in keeping

with industrial expansion. The total number of inliabitants in 1840,

four years after the proclamation, was 14,600. During the next 10 years

there was an increase to 63,700, while in the next decade the population

doubled. By 1870 there had been a furtlier increase to 183,797, while in

1880 the figures were 267,573, and in 1890, 314,195. The last census (1911)

showed the total population of the State as 408,558.

The estimated population on December 31st, 1912, was 430,090; this

showed an advance of 11,918 on the number at the beginning of the year,

made up of 7,743 by excess of births, and 4,175 by excess of immigration.

The following shows the estimated mean population ol South Australia and

rnetropolitau :

—
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DEATHS.

The deaths registered in 11)12 muubered I, '336, being more by 298 than

those of the jirevious year, and the highest number recorded in any year

since 1899, being above the decennial average by tl(». The death rate per

1,01 K) of the mean population was 10-28, whicli was more than the rate for

the previous year by 0-46
; and as a reference to the compaiative statement

near the end of this report will show, South Australia had the second lowest

rate of all the countries specified. The average death rate for the last five

years was 10-01. The average rates for the same period in the oilier Australian

States were as follows :—Queensland, 10-26
; New South Wales, 10-24

;

Tasmania, 10-60; AVestern Australia, 10-56; Victoria, 11-87.

Arranged in their respective divisions and numbers, the causes of death

in 1912 and the previous year were as follows

1.
(A) Epidemic General Diseases

(B) Other General Diseases

II. to IX. Local Diseases .

.

X. Malformations .

.

XI. Infancy, Diseases Peculiar to .

XII. Old Age

XIII. External Causes (Violence, &c.

XIV. Ill-defined Diseases or Causes.

1911.
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The rate for 1912 is somewhat higher than that for 1911, which is the

lowest recorded. That a notable reduction has taken place in recent years is

manifest, if the two decennial periods ending with 1902 and 1912 be com-

pared ; the average rate for the first 10 years is 1061, and for the second

7'04, a decrease of 34 per cent.

The following tables show the infantile mortality in Australasia and in

various other countries, and it will be seen that as far as can be ascertained

from published figures South Australia has the lowest rate in the world :

—

Infantile Mortality in Australasia.

Deaths under 1 Year fer 100 Births.

Year.
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MARRIAGES.

The proportion of married persons in South Australia at the time ol th(;

census of 1911 was slightly more than one-third of the whole population,

as the following statement will show :

—

Conjugal
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ij.dicative of a coirespondinti change in tlie prosperity of a country. Tlie

following table shows the variations year after year from 1900 to 1912 in such

rates and values in South Australia :—
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The following ligures show the ])i(>])oitioii of l)irtlis to

South Austr;ilia for 25 years, in each instance the hirths (•(

the year given and the marriages for the year hefore :

—

1888

1889

1890

1891

1892

1893

1894

1895

1896

1897

1898

1899

1900 3-87 Me;
1901

5-17
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IMMIGRATION.

A JUDICIOUS system of immigration has been inaugurated for the

purpose of adding to the population of the State. The underlying

principle is that there shall be no indiscriminate immigration. The regula-

tions under which immigrants are to be introduced may be divided into two

sections, one for nominated persons and the other for selected immigrants.

The nomination system is of great value to newly arriving settlers who arc

thereby able, when satisfied with their new home, to induce relatives and

friends to follow them to the State.

Any natural-born or naturalised subject of His Majesty resident in the

State may nominate any person for an assisted passage in the form of schedule

to be obtained at the Crown Lands and Immigration Office. Nominations

are accepted only in respect of persons who come under one or more of the

following three classes, and who are under 45 years of age if males, married

women, or widows, and under 35 years of age if single women, namely :

—

(a) Persons who are closely related to the nominator :

(i) Persons who are agricultural or other rural workers and tlieir families :

(c) Persons whose introduction to the State will not, in the opinion of the

Minister, cause congestion in the State in any occupation or trade.

If the nominee is residing in a portion of the British Empire other than

the United Kingdom or in the United States of America, tlie full amount of

fare charged by the shipping company or owner must be paid, and the amount

of the Government contribution will be paid to the nominator if the nominee

on arrival in the State is found to comjDly with the regulations and satisfies

the Minister that it is his intention to reside permanently in the State.

Provision is made for assisted passages being arranged by the Emigration

Agent in London, without nomination, for persons of the following classes,

who are selected by the Emigration Agent or other person appointed by the

Minister for the purpose, viz. :—

(a) Agricultural or other rm'al workers, with their families :

(b) Domestic helpers :

(c) Boys, over 15 years and under 19 years of age, to be apprenticed to

farmers :

(d) Persons whose introduction to the State will not, in the opinion of the

Minister, cause congestion in the State in any occupation or trade.
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The assisted passage rates payaljle by persons selected, and in the case of

iiotniiiation by either the iioiiiiiiator or tl;e nominee, are as follows :•

—

£ 6. u.

{('.) Under 12 years of age 2

(6) Not under 12 but under -i5 yeais of age—Males 7

(c) Not under 12 but under 45 years of age^—Kemales .... 1 O

((/) Dourestic helpers (selected) .'3

(c) Boys for farm work |()

The payment of the amounts mentioned will entitle the nominees to accommo-

dation in the open berths only, btit passages in four-berth or two-berth cabins

ma)^ be secured on payment of additional amounts of £2 or £3 respectively

for adults and £1 or £1 10s. for children.

Provision is made for assisted passages either upon nomination or oUieiwise

being granted to persons residing in any European country otiiei' tlian the

United Kingdom, but in such cases tlie emigrant must pay liis own expenses

to London and be approved by the Emigration Agent there.

The age limits for selected immigrants arc the same as for nominated

persons.

An assisted passage is not granted to any person unless he is sober,

industrious, of good moral character, in good health, and free from all mental

and bodily defects, and is within the ages specified, appears physically to be

capable of labor, and has been vaccinated or has h,ad the smallpox ; nor unless

he states that it is his intention to reside permanently in the State ; nor shall

a passage be granted to any person in regular receipt of Poor Law relief.

The regulation providing for the selection of any person whose introduction

to the State will not cause any congestion in the market is acted upon

according to the demand, as to which the Commissioner of Crown Lands

and Immigration requires satisfactory information. The Government are

partictilarly anxious to assist immigrants who desire to engage in rural

industries, as they are the class required to develop the resources of the

State, in preference to those who will increase the city population. Care

is taken to limit the supply of agricultural laborers to the demand, and

farmers are asked to assist the department in doing so by advising their

re(iuirements ; but they are not required to sign any guarantee of em-

ployment or pay any amount other than the cost of transport of the immigiants

from Adelaide to the farms. In the form of application to be signed by the

farmers they are asked to state, in addition to otlier information as regards

wages, accommodation, &c., if they can offer permanent employment to

suitable men, as the Commissioner expects them to do then- part towards

settling immigrants by offering them, so far as possil)!.'. permanent homes

for themselves and families.
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Domestic Helpers.—Arrangements have also been made for sending out

female domestic helpers under 35 years of age, who, in accordance with the

schedule of assisted rates, are required to pay £3 towards their passage-

money. Girls who are unable to pay that amount before leaving England

are granted passages on signing an undertaking to pay the £3 in monthly

instalments over a period of three months after their arrival in South Australia.

Instructions have been given for the gii'ls to be drawn, as far as possible,

from the rm'al districts, and the Emigration Agent is being assisted in the

selection by a lady superintendent from South Australia. There is a large

demand for domestic helpers in the State. The wages offered range from

10s. to 20s. per week.

Boys for Farm Work.—Undev legislation passed by ParUament in 1913

assisted passages are offered to respectable boys between the ages of 15 years

and 19 years who are physically capable of, and wish to take up, farm work.

The Commissioner of Cro'OTi Lands and Immigration is empowered to appren-

tice the bo}'^ taking advantage of the scheme to farmers for not less than one

and not more than three years, and during the period of apprenticeship the

Commissioner will act as guardian to the boys. Ample provision has been

made to safeguard their interests as well as to conserve the rights of the

employers.

An important point in the scheme is that it provides for compulsory saving

of wages. The boy is to be paid out of his wages only 2s. 6d. per week as

pocket money, and the balance earned by him will be paid by the farmer to the

Government, and placed to the boy's credit in the Treasury, being retained

there at 4 per cent, interest per annum until the boy attains the age of 21 years,

when the amount to his credit will be paid to him. After debiting the boy's

account with travelling expenses to the State, and the cost of clothing and

other necessaries purchased for him, he should have from £70 to £100 to his

credit on attaining the age of 21 years, and by transferring the amount to a

Savings Bank account, and adding to it from wages subsequently earned, he

would soon be in a position to become a farmer on his own account. The

minimum rate of wages to be paid to the boys will be subject to the approval of

the Commissioner of Crown Lands and Immigration.

The amount that must be paid by each boy is £10. This will, in addition to

the cost of passage, cover expenses incurred by the State on the boy's behalf

before leaving England, during the voyage, and after his arrival in the State,

until he reaches his destination. Arrangements will be made for the amount

to be advanced if necessary, and refunded by the boy out of wages earned

after his arrival.
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Migration.

The followiuu return sh<tws the net results of immi.L^ration and emifi;ratirni

for each of the hast 10 years, and the total for tliat period.

It will be observed that, whilst the State lost lU,5i»7 by eniijiration from

1903 to 1906, there was a gam of 24,612 from 1907 to 1912, resultini.' in a

net gain of 14,015 for tlie 10 years.
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OCCUPATIONS OF THE PEOPLE,

AT the time of tlie last census (April, 1911), tlie Federal Statistician

collected information dealing with the '' occupations of the people."

There are eight classes under which the people are tabulated, namely :

—

1. The professional, which includes those engaged in Government, defence,

law, ministering to religion, charity, health, education, &c. 2. Domestic,

engaged in supplying board and lodging, domestic service. 3. Commercial,

which covers dealers in all manner of articles. 4. Transport and communica-

tion, which covers those engaged in traffic on railways, roads, seas, and

rivers, postal, telegraph and telephone services, messengers; (fee: 5. Industrial,

including workers under all headings. 6-. Primary producers. 7. Indepen-

dent. 8. Dependents on natural guardians or supported by voluntary or

State contributions, or under legal detention. 9. Unspecified

The figures for South Australia show the following- totals :

—

Class.
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Class.

4. Transport, &c.

—

Railway
Roads .

.

Seas and rivers

Postal, &c.

Messengers

.Male.

5.052

3,765

5.339

1.31(i

51

Totals
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WORK AND WAGES.

A LABOR Exchange, with the name of " The South Australian Govern-

ment Labor Exchange," was established on July 1st, 1911, under

the administration of the Commissioner of Public Works, and under the charge

of a Superintendent. The Labor Exchange has beeu specially reorganised

to assist pri/ate employers of labor throughout the State in obtaining the

workmen they require, and to inform the unemployed workmen of the

inquiries for workmen of the respective classes. There is kept at the

Exchange a register of the names and addresses of public departments and

of private employers w\anting workmen, with details of their requirements,

and also a register of all persons who make application for employment.

The operation of the Exchange does not extend to the professional and

clerical branches of the Public Service, but applies only to all daily-paid

labor employed in the Public Service. Daily-paid men are not employed

by the officers of any department of the Service excepting by requisition

through this Labor Exchange. The head office of the Labor Exchange is

situated in Adelaide, but branch offices are to be established throughout

the State at such places as the Commissioner may think necessary.

Obligations of Employers.

Heads of departments in the Public Service, including the Railway

Department, when requiring the services of daily-paid men (adult or youth

labor) apply by requisition to the Superintendent of the Labor Exchange

for such men or youths. As the Superintendent of the Labor Exchange

is required to pay in advance the fares by rail, land, or steamer of the

workmen sent by the Exchange to works in the country, the department

concerned is debited with the full costs of such fares, and if the men
are not employed for the full term of two calendar months the depart-

ment is also debited with the return fares of such men ; if the men are

employed over two months no return fare is allowed. The amount paid

by the Labor Exchange for fares to the work is deducted from the men's

wages. If the work does not last for over two months the men are

entitled to a refund of the amount deducted from their wages for fares, and

such refund is paid by the Labor Exchange to the men on the production

by them of a refund certificate signed by the departmental officer under

whom they were working ; and the amount so refunded is charged to the

department concerned. If the work lasts over four months the men are not

entitled to any consideration for fares either way.
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The Government Labor Exchange is made avaihxble to private employers,

who are invited to send details of their requirements to the Superintendent.

If so desired, employers can select the labor required, or the Plxchange makes
the selection.

Current Kate of WA(iES.

The following statement, prepared at the Government Labor Exchange,

shows the rates of wages current in South Australia :

—

Trade or Calling.



76 HANDBOOK OF SOUTH AUSTRALIA.

Rates of Wacjes Fixed hi/ Wages Boards-

Bruslunakiiig

Butchering

Carrying and Dri\ ing

Confectionery (manufacturing)

Coopers

Dressmaking

Electrical Working

Fruit Preserving . .

Furniture Manufacturing. .

Hairdressing

Jewellers and Opticians . .

Millinery

Printing Trades

Saddlery and Harness-making

Shop Assist-ants—Hardware

Eetail Drapery, &c.

Retail Grocery

Warehouse Assistants—Wholesale Gix

Storemen, Packing, Porte ring. &c.

Tailoring

Tanning and Cnrrying

Timlier Trades

—continued.

Per Week.

52s. 6d. to 67s. 6d.

45s. to 60s.

48s. to 55s. 6d.

45s. to 54s.

42s. to 66s.

16s.

48s. to 72s.

45s. to 48s.

48s. to 56s.

.55s.

60s.

16s. 6d.

45s. to 80s.

54s. to 60s.

37s. 6d. to 90s.

4i's. 6d. TO 57s. 6ri.

55s. to 90s.

46s. to 77s. 6d.

42s. to 56s.

42s. to 70s.

45s. to 52s.

45s. to 69s.

Domestic Helpers.

Inquiries recently instituted by the Government have proved that a shortage^

of domestic helpers exists in South Australia, and the following rates, with

good accommodation and reasonable hours, are being paid generally :

—

T'er Week.

Cooks (Hotels and Restaurants) .

.

25s. to 30s.

(Private houses) .

.

.

.

18s. to 20s.

House and Parlor Maids (Hotels, &c.) 15s. to 20s.

(Private) .

.

10s. to ?0s.

General Servants . . .

.

.

.

10s. to 16s,

Nursemaids (about 15 years) .

.

6s. to 10s.

Laundresses . . . . .

.

.

.

Up to 21s.

Waitresses (Country Hotels) .

.

.

.

Up to 20s.

(City Restaurants) .

.

15s. to 2()s.

with board and lodging.

without lodging.
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CROWN LAND LAWS AND SETTLIiMI^:NT

CONDITIONS OF ALLOTMENT.

Purchase-money and Rent.

CROWN lands in South Australia are subdivided into suck sized blocks

as may be recommended l)y tlie Land Board and approved by the

Commissioner of Crown Lands. Tke lajid is tken gazetted open to applica-

tion at purckase-money and rent fixed by tke Board and a])])roved by tke

Commissioner ; tke rent under the present law is, as a rule, fi.xed at 1 jx'r ceiit.

on the purchase value of the land.

Under Act 1109 of 1912 the holder of land under agreement with covenant

to purchase is not required to pay any interest for the first four yeai-s of the

term of the agreement, which will be for 36 years. During the fifth and sixth

years interest at 2 per cent, per annum on the purchase-money fixed will

be payable, and from the commencement of the seventk year tke purckase-

money and interest (at 4 per cent, per annum) will be payable by 60 kaif-

yearly instalments at the rate of £2 16s. 5d. for every £100 of the purchase-

money. The holder of land under agreement has the right to complete

purchase at any time after the expiration of six years of the term, provided

he has complied with all the covenants of the agreement, and has expended

a sum equal to 5s. per acre in effecting improvements on the l)lock to the

satisfaction of the Commissioner.

Under the same Act the rent under perpetual lease is fixed at 4 ])er cent,

per annum on the value placed on the land by the Board. Tlu' lessee,

however, is not called upon to pay any rent for the first four years of the

lease. During the fifth and sixth years he Tvall pay 2 per cent, interest on the

purchase value of the block, and from the beginning of the seventh year

the full annual rent, at the rate of 4 per cent, on the ])urckase value, will be

payable

.

Tke Act of 1912 Anil apply to newly-opened lands and suck otker lands

as the Commissioner may direct, the object being to give assistance to settlers

undergoing pioneering difficulties.

The holders of both agreements to purchase and leases will be required

to clear and render available for cultivation not less than one-eighth of the

cultivable area, as specified in the Gazette notice, during the first two years

of the term of the agreement or lease, and also a similar area during the

second two years of the term, and thereafter during each succeeding year



78 HANDBOOK OF SOUTH AUSTRALIA.

they must clear and render available for cultivation not less than one-eighth

of the specified cultivable area until three-fourths of such area has been

cleared and rendered available for cultivation. The area so cleared must

be maintained in a cultivable condition during the currency of the agreement

or lease.

The settlers are also required to reserve five acres out of every 250 acres

comprised in their blocks for the growth of timber, and must not destroy

any timber trees on the area so reserved.

Clearing- Scrvib, Prior to Cultivation.

Size of Blocks.

As pointed out, purchase-money and rent are fixed by the Land Board on

the value of each block according to its quality ascertained after inspection.

No purchase-money or rent can be quoted for any particular district. After

survey has been effected of the necessary roads and reserves, the Land Board

recommends the size of the blocks into which the land is to be divided. These

blocks generally vary from about 1,000 to 1,500 acres, which is quite sufficient

for a farm where the land is fairly good for wheat-growing.

Applications—How Made.

After the land has been surveyed it is gazetted open to application for

periods ranging from one to two months. All applications must be lodged

with the Surveyor-General by a specified date, which is notified in the
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Government Gazette, and subsiH|iu'ntly placos and times are fixed at wliich the

Land Board will hold meetings to take evidence from persons desirous of

making oral statements in support of their applications. The evidence is

given on oath in open court, and persons present have the right, and are

invited to challenge any staten^ent made which they believe is incorrect.

After the Board (which consists of tliree members) has heard all applicants,

or as many as have attended to give evidence personally in su])port of their

applications, it proceeds to make the allotment, each application being dealt

with on its merits. All other tilings being equal, the Board is required by

Act to allot the land to the applicant who agrees to reside on it for at least

nine months in each year ; and if it is not so allotted, a reason must be assigned

for departing from the directions of the Act. The Board's decision on allot-

ment is final.

Provision for Water and Eoads.

During the past year considerable alteration has been made in the nu-thod

of dealing with Crown lands suitable for agriculture. In the countiy north

and south of the Tailem Bend and Brown's Well railway line, east of the

River Murray, wells and bores have been put down in the hundreds offered

for application, and roads have been and are still l)eing cleared for the use

of settlers. The cost of these works is added to the price of the land and,

considering the great benefit which will be derived by the new settlers, the

small additional amount per acre which they will be called upon to pay will

be scarcely felt by them. The same provision will be made on the lands in

course of survey and to be surveyed for settlement in all hundreds in this

district.

On the land in course of survey for ofter on Eyre's Peninsula, water will

be provided for the use of new settlers by means of tanks and reservoirs,

and roads will be cleared and the cost charged to the blocks in a similar

manner to that previously described.

Settlers may apply to have rain sheds and tanks erected on their holdings

by the Commissioner for the purpose of conserving water, and may obtain

a loan from the Advances to Settlers Board to pay for such work ;
or, under

another Act, they may apply to the Commissioner to have such sheds and

tanks erected on giving an undertaking to pay the cost of the work as certified

by the Commissioner, with interest as may be fixed from time to time by

proclamation, the payments to be made concurrently with the rent or half-

yearly instalments. The latter provision relieves the settler of the necessity

of mortgaging his holding, as would be obligatory if he obtained a loan. Tliis

legislation should be of great benefit to many settlers in districts where water

is not obtainable except at considerable cost, as it will enable them to. get on

to the land with a sufficient supply of water for them to proceed with the
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woi'k oi development until they can construct tanks or reservoirs, as the nature

of the country may permit. These sheds will not only afford catchment for

water, but can be utilised as temporary dwelling places, and a protection for

machinery, &c.

Transfers of Leases and Agreements.

No transfer of any lease or agreement can take effect unless first approved

bv the Commissioner of Crown Lands on the recommendation of the Land

.Board, and no land that has not been held for five years can be transferred

unless the holder thereof proves that refusal to allow the transfer would inflict

great hardship on him. This restriction does not, however, apply to transfers

bv executors or administrators to devisees. All applications to transfer—
except those last mentioned above—must be gazetted for not less than two

weeks ; this also applies to applications for permission to sublet where the

land has not been held for six years and the term of the proposed under-

lease exceeds three years.

Should the holder apply to transfer any agreement or lease of land allotted

under the provisions of Act 1109 of 1912 before the expiration of the sixth

year of the term, the Commissioner may require that instalments or rent

shall be payable as from the time when the transfer takes effect, i.e., the

transferee will not necessarily receive the concession as regards rent or interest

during the first six years of the lease or agreement, as the case may be.

CLOSER SETTLEMENT LANDS. .

Lands repurchased by the Government for the purposes of closer settlement

are allotted in the same manner as ordinary Crown lands.

The first measure authorising the repurchase of land for closer settlement

was passed in 1897. This Act provided that the land repurchased was to be

offered on perpetual lease only, at a rental of not less than 4 per cent, per

annum on the cost of the land, including expenses of subdivision, &c.

In 1902 an Act was passed abolishing the system of leasing repurchased

land in perpetuity, and providing for such land being offered on agreement

with covenant to purchase. Under this Act the term of the agreement was

for 30 years, the purchase-money, with interest thereon, being payable in

60 equal half-yearly instalments at the rate of £2 16s. 5d. for every £100 of

purchase-money. The Crown Lands Act of 1903 contained the same pro-

visions. The purchaser had the right of completing purchase at the

expiration of six years if he had fulfilled all the conditions of the agreement.

In 1905 a further Act was passed which extended the term of the agreements

to 35 years, during the first five of which the purchasers are required to pay

interest only at the rate of 4 per cent, per annum on the purchase-money
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fixed for the blocks, after whick ])uvchase-money and interest become payable

as under the Acts of 1902 and 1903. The purchasers cannot, however,

complete purchase until the land has been held for nine yeai-s.

The conditions of closer settlement agreements require the purchase i-s t<j

•expend during the first five years of the term a sum equal to £'3 for each

£100 purchase-money in substantial improvements, such as buildings, fences,

or making provision for water, &c. The purchasers are also required to

fence the boundaries of the blocks within five years from allotnient of the land.

If there are improvements on the land at the time of allotment, they are paid

for in precisely the same manner as the land, or the purchaser has the option

of paying for them in cash, and the amount which he is i-e(|uired to pay for

such improvements is set against that wduch the conditions of the agreement

require him to expend in improvements during the first five years of the term.

Under the Crown Lands Amendment Act of 1911, the purchaser can —
on any date when his instalments are payable—pay off tlie purchase-money

any sum of not less than £50, or any multiple thereof ; this, how^ever, does

not entitle him to obtain the grant of the land until the prescribed ])eri(id has

expired.

The holders of these agreements are not entitled to cut any growing timber

on the land during the first five years, except for the purpose of effecting

improvements or rendering the land available for cultivation, and then only

with the written consent of the Commissioner of Crown Lauds.

Stripping Wheat,
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HOMESTEAD BLOCKS.

Land for working men is offered in blocks, the unimproved value of which

must not exceed £100, and the holder, or a member of his family, must reside

on the land for at least nine months in each year. The lands are offered on

either agreement to purchase or perpetual lease, and the purchase-money

and rent are fixed in the same manner as for ordinary Crown lands. The

holders of these blocks have one advantage which is not granted to the other

Crown tenants ; they can protect their holdings from sale by creditors by

having their titles indorsed as " Protected Homestead Blocks." This

indorsement can also be carried on to the land grant when the holder com-

pletes purchase. The effect of this indorsement is that no subsequent

mortgage will have any validity, nor can any creditor take action for the

sale of the holder's interest in the lease or agreement for the recovery of any

debt contracted after the indorsement of the deed. The indorsement cannot

be removed except in the" case of transfer, when the transferee may request

that such indorsement be removed from the title.

MAXIMUM AKEA OF HOLDINGS.
Of ordinary Crown lands, suitable for agriculture only, or for agricultural

and pastoral purposes combined, one person can hold an area which, together

with land already held by him under any tenure—excepting pastoral lease—
would not exceed £5,000 unimproved value ; or if the land is suitable for

grazing purposes only, and is within Goyder's line of rainfall, he can hold

up to the carrying capacity of 5,000 sheep or an equivalent number of great

cattle, whilst if the land is outside Goyder's line of rainfall the limitation is

a carrj-ing capacity of 10,000 sheep or an equivalent in great cattle. This

provision applies to land whether acquired by allotment, transfer, or under

lease.

Of land repurchased for closer settlement the purchaser can hold up to

the unimproved value of £4,000, if suitable for agriculture or for agricultural

and grazing purposes combined, or up to the unimproved value of £5,000 if

the land is suitable for pastoral purposes only. In cases where there are

excessive improvements there is no limitation of the unimproved value of

repurchased land which may be held by one person.

ASSISTANCE TO SETTLEES ON CKOWN LANDS.
The holders of agreements or leases, which include the lessees of reclaimed

and irrigation lands, can apply to the Advances to Settlers Board for loans

up to £850, for the purpose of effecting improvements on their holdings^

paying off mortgages, purchasing stock, or for any other purpose.

The board has power to advance up to £650 for the purpose of effecting

improvements, paying off mortgages, or for any other purpose. It can alsa
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lend up to £200 for tlie purchase of stock with which to stock tlic holdin<^

;

the security in this case must be equal to one-third more than the advance

to be made. For effecting improvements the first £400 can be advanc<'d

£1 for £1 on the full value of improvements and of lease to that amount,

and the balance of £250 up to 75 per cent, of any additional value of such

improvements and lease. For the other purposes the money can be advancod

up to 75 per cent, of such value.

Examples.—Suppose a lessee holds a lease which with im])i(i\^ements is

worth £360 ; he would be entitled to a loan of £360 for effecting further

improvements, or for any other purpose to a loaii of £270, i.e., 75 per cent,

of such value.

If his lease, with improvements, were worth £600 he could obtain for

eiiecting improvements a loan of £550, arrived at as follows :

—

For £400 value, £1 for £1 £400

For £200 additional value at 75 per cent 150

£550

The borrower pays interest only for the first five years of the term, after

which he commences to pay the principal and interest in half-yearly pay-

ments extending over 25 years. The interest is charged at a rate fixed from

time to time by proclamation, and if it be paid within 14 days from due date

a rebate of 1 per cent, is allowed, i.e., if the rate fixed is 5| per cent, and the

borrower pays within the specified period of 14 days, only 4| per cent, interest

will be required from him.

The Advances to Settlers Act has been largely availed of, especially under

the more Hberal terms provided in Acts of 1911 and 1912. Up to the 31st

December, 1912, £117,717 had been advanced to 481 settlers, over £80,000

of which was paid during the year 1912.

Advances on Homestead Blocks.

Loans not exceeding £50 can be granted to the holder of a homestead

block on half the value of existing improvements for the purpose of effecting

additional improvements on the land, and are repayable with interest at

the rate of 4 per cent, per annum in 20 equal annual instalments at the rate

of £7 7s. 2d. per centum. The borrower has the right to pay off the loan

at any time.

Advances for Wire Netting and Vermin-Proof Fencing.

Loans are granted to agriculturists, pastoralists, and others for the purchase

of wire netting for the purpose of protecting crops from the ravages of rabbit.'^,

and for erecting dog-proof fences to prevent the inroads of wild dogs, which
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have proved very destructive to the flocks of settlers. These loans are repay-

able by 20 annual instalments with interest at a rate fixed from time to time by

proclamation. Since 1890 nearly £600,000 has been advanced for the purchase

of wire netting and for the purpose of erecting vermin-proof fencing. The

system has proved highly satisfactory, and, but for the assistance given the

settlers in this direction, a large area of land, which is now successfully

occupied for agricultural and pastoral purposes, would have remained

practically unoccupied, while the yield of wheat would not have been nearly

so great as at present had the farmers not protected their crops with wire

netting.

TOWN LANDS.

Town lands are surveyed in lots usually one-quarter of an acre in area, and

each town is, where practicable, surrounded by park lands. The town

lands are offered at auction at upset prices ranging from £10 per acre upwards,

the purchaser being required to pay 20 per cent, of the purchase-money at

the time of sale, and the balance within one month. Hitherto there has

been no limitation to the number of allotments which could be purchased

by one person ; but under the provisions of Act 1109 of 1912 the Commissioner

of Crown Lands may direct that not more than a specified number of allot-

ments shall be purchased by or on behalf of any one person, and should more

than such number of allotments be acquired contrary to the provisions of

the Act the sale will be cancelled and become void, notwithstanding the fact

that the title may have been issued for the allotments so purchased. Allot-

ments purchased under the provisions of this Act cannot be transferred,

mortgaged, or otherwise dealt with within a period of six years from date

of the sale without the consent in writing of the Commissioner of Cro\vn Lands
;

and if any dealing takes place contrary to this condition the sale will become

void and the land revert to the Crown.

LANDS AVAILABLE FOE SETTLEMENT.

There are approximately 3,000,000 acres of land on Eyre's Peninsula,

and between the Pinnaroo hundreds and the Eiver Murray, surveyed but

not yet offered, in course of survey, and to be surveyed. These lands will

be available for application during the next few years, and the greater portion

will ])e served by railways constructed, in course of construction, or authorised,

viz., the Tailem Bend and Brown's Well line, Karoonda and Peebinga fine

(under survey), and the Darke's Peak extension, and Yeelanna and Minnipa

Hill lines. The Minnipa Hill and Decres Bay line (under construction) will

also be the means of developing a large area of land north-westerly from the

present terminus of the Minnipa Hill line.



CROWN LANDS. 85

There are now over 000,000 acres surveyed and ready [or oiler, and supplies

of water are being provided on the land. About 750,000 acres of land on

Eyre's Peninsula and south of the River Murray are in cour.se of survey,

and the survey of the greater portion of this area should be coini>let<?d during

the present year.

Although this land was formerly considered unsuitable for agrieultural

purposes, it has now—owing to the use of superphos])hates and the more

economical and improved system of cultivation in force during the last few

years—become valuable agricultural countiy, and in ordinaiy seasons will

}'ield a fair average crop of cereals. Of the approximate area of 3,000,0(JO

acres it is estimated that quite half will, during the next few yeai-s, be found

suitable for cultivation. In addition to tliis area it is not improbable that

in the near future other land hitherto considered useless for farming purposes

will, with still further improved means of economical cultivation, be found

to be suitable for agricultural settlement. Such settlement would, however,

be impossible without further railways to afford a ready means of transport

to suitable shipping places.

There is a large area of land south of the Pinnaroo hundreds which has,

owing to the density of the scrub and the absence of fodder plants for stock,

been considered comparatively useless for grazing, and through the sandy

character of the soil has not been thought fit for agricultural purposes.

Experience has, however, proved that somewhat similar land in the southern

portion of the hundred of Pinnaroo has grown fairly good crops, and during

the next 10 years it is anticipated that a large area of this countiy will ])e

utilised for agriculture and grazing combined. On account of the good rainfall

(about I7in. a year) it is beheved that fodder grasses would readily grow if

planted on the parts too sandy for agriculture, while there are numerous

flats and valleys fit for the growth of cereals.

WHERE TO OBTAIN INFORMATION.

The Lands Department affords every faciUty for intending appUcants

and other inquirers to obtain information relative to land open to applica-

tion and to be offered. An officer has been specially appointed for the purpose

of answering inquiries in this direction. This officer is conversant with a

large portion of the land which is in course of survey and obtains infonnation

as to the best means of inspecting the hundreds and other particulars of

interest to intending applicants. He also advises them of the conditions

under which various lands may be taken up.

This department distributes free of cost about 16,000 plans annually to

inquirers for lands open. These free plans are accompanied by details giving

the areas of the blocks and the prices at which they are offered, as well as
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a short general description of the land and the conditions under which it

may be applied for. When any land is gazetted open to application, placards

are distributed over the State notifying the fact, and also that plans and

full detail may be obtained on application to the Surveyor-General.

STATISTICAL.

The State of South Australia comprises an area of 243,244,800 acres. Of

this area 9,714,988 acres have been granted in fee simple at a purchase money

of £11,176,383 ; 122,777 acres have been granted in fee simple without pay-

ment for various public purposes ; 2,385,441 acres are in course of alienation

under agreements with covenant to purchase representing a purchase-money

of £2 413,187 ; 2,721,662 acres are held on leases with right of purchase

{these leases were issued prior to January 1st, 1904, when the Bill—j^roviding

for the granting of agreements to purchase extending over a term of 30

years—became law) ; 21,988 acres are let on homestead leases ; 15,161,187

acres are held on perj^etual leases at an annual rental of £77,994 (10,934

acres of this area are reclaimed lands) ; 717,797 acres are held under miscel-

laneous leases, chiefly for grazing and cultivation ; and 98,119,410 acres

are held under pastoral leases, the terms of which vary from 21 to 42 years.

In addition to these areas 177,704 acres have been dedicated as reserves, &c.,

for various public purposes. The balance of the area of the State, which

includes 224,000 acres of fresh-water and 7,686,000 acres of salt-w^ater lakes,

is unoccupied country, the greater portion of which is waterless and not fit

for occupation in its present state. Should artesian or sub-artesian waters

be discovered over this area a large portion of it would be taken up for pastoral

purposes. The railway from Port Augusta to Kalgoorlie will probably lead

to the development of a considerable area of this unoccupied country.

The land now held from the Crown is included in over 20,000 leases and

agreements, held by upwards of 14,000 persons.

In all 629,573 acres have been repurchased for closer settlement, at a cost

of £1,949,227. Prior to repurchase the permanent population on these

lands was very little in excess of 500, whilst at the present time there are

over 5,000 persons residing on the country.
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BANKING.

CONCURRENTLY with the growth of internal and external commerce
and the rapid settlement of new areas has been the expansion of

banking business within the State. Financial operations were originally

catered for by the South Australian Banking Company, which was establishfd

at the commencement of the colony, but to-day the business is divided amongst

the Commonwealth Bank—opened on -lanuary 20th, 1913—and eight joint

stock institutions.

(a) THE STATE BANK.

The State Bank of South Australia was establisliod under the State

Advances Act, 633 of 1895, for the following objects :

—

For the raising by mortgage bonds of a State Advances Fund to 1)0

placed at the disposal of the Bank for State Advances.

For the making of State advances out the State Advances Fund to

farmers and other producers, to local authorities, and in aid of

other industries, at reasonable rates on convenient terms, and

upon proper securities.

Under the amending Act of 1896 the advantages of the bank were extended

to all persons possessed of the necessary securities, and not only to farmeis

and other producers.

The bank commenced operations in March, 1896, by Itorrowing money

uj)on the security of its mortgage bonds at from 3i per cent, to 4 per cent.,

and has lent out money at one uniform rate, viz., 4| per cent.

The total value of bonds sold up to March 31st, 1913, was £2,278,970,

of which £1,197,530 worth had been redeemed, leaving the value of the bonds

current £1,081,440.

Expansion of Business.

From its inception to March 31st, 1913, the bank had made advances

to the extent of £2,370,076, of which sum £1,220,056 had been repaid, leaving

the total amount of advances current on the above date £1,150,020.

The amount of principal and interest that had accrued under the half-

yearly instalments to March 31st, 1913, was as follows :

—

Principal. Interest. Total.

£ £ &

Accrued 376.319 . . 424,629 . .
800,948

Paid 373,631 . . 424,236 . .
797.867

Arrears £2.688 . . £393 . .
£3.081
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In connection with these arrears, it must be borne in mind that many
applicants elected to take loans for short terms—five, eight, and ten years

—

which made the amount accruing due for principal more than in all cases

they were able to meet in full. The total profit earned by the bank, after

deducting working expenses, salaries, board fees, and losses sustained on bad

securities amounted to £59,355.

On broad acres where only a small portion of the security consists of build"

ings, borrowers have been allowed the maximum term under the Act, viz.,

42 years, the rate being £5 6s. 6d. per cent. On house property, where the

buildings are modern, the term as a rule is 20 and 30 years, the rate being

£7 12s. 8d. and £6 2s. 2d. per cent, respectively, but on buildings not of

modern design, shorter terms, not exceeding 10 years, only have been

allowed, upon which the rate (10 years) is £12 10s. 8d. per cent.

Helping the Homemaker.

The Board of Trustees of the State Bank of South Australia are also ad-

ministering The Advances for Homes Act, 1910. The object of this Act

is to enable the Government to make advances to persons of limited means

to enable them to provide homes for themselves and their families. The

amount set apart each year for advances under the Act was originally £100,000,

but an Act was passed in 1912 increasing the Hmit to £400,000. Loans are

granted to enable the borrower to

—

1. Erect a dwelling-house on land already held by him.

2. Complete or enlarge his dwelling-house.

3. Purchase land and dwelling-house already thereon.

4. Discharge a mortgage existing on his land and dwelling.

The Board can lend up to 80 per cent, of its valuation of land and build-

ing, the maximum advance to any one borrower being £500. The repayment

of the loan is provided for by either quarterly or monthly instalments including

interest at 5|- per cent., the term of loan ranging from seven to 42 years.

A rebate of one-eleventh of the interest is allowed for prompt payment of

instalments, thus reducing the rate to 5 per cent, per annum. The advances

made to June 30th, 1913, amounted to £729,600, of wliich amount £45,412

had been repaid, leaving the amount of advances current on the above

date £684,188.

The advances were made for the following purposes :

—

To assist in erecting 1,658 new houses £522.364 An average of £315 1 2
purchasing 423 dwelUngs £124.996 " £295 9 11

For the discharge of 291 existing

mortgages £82,240 " £282 12 3

i

Total 2,.372 Total £729,600
" £307 11 10
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The amount that had accrued Ini' |uiiui)ial and interest under instahuents

to June :30th, l!tl3, was £.l9,i()4 15s. 9d.. nuuk' up as follows :

Principal. Interest. Total.

Amount accrued .. . £l."),(i99 15 1 .. £:V.],l(i') 8 .. £49,404 !."> 9
Amount paid £15,643 17 1 . , £33,718 2 5 .. £49,301 19 (i

£55 18 .. £46 18 3 .. £102 16 3

(6) THE SAVINGS BANK.

On an altogether different footing to the ordinary banks of issue and deposit,

but occupying a pre-eminent position amongst the people, is The Savings

Bank of South Australia.

This bank first opened its doors for business on March 11th, 18-18, under an

ordinance to establish a Savings Bank in South Australia " for the encourage-

ment of frugality, and that persons possessing small sums of money beyond

what they required for the supply of their immediate wants should be afforded

an opportunity of depositing the same on good security to accumulate at

interest." Twelve well-known and respected business men, who gave their

time and experience to the conduct of the institution, were appointed trustees.

A small room was offered to the trustees gratis as an office, and accepted,

and the bank opened for the receipt of deposits on Saturdays only from

12 to 2 and from 7 to 9 in the evening, while repayments were made to deposi-

tors on Wednesdays only from 12 to 2. There being only one paid ofHcial

(the Accountant) the trustees took turns in assisting him in the receipt ot

deposits, &c. This method lasted for some years. Tbe amount any one

person could deposit in one year was limited to £30, and no person was allowed

to deposit more than £200 in the whole. That the bank met a long felt want

was evident from the fact that during the first three Saturdays 41 accounts

were opened and an amount of £419 12s. was deposited, which was increased

by December 31st, 1848, to 214 depositors, with a total of £5,313 9s. 2d. at

their credit. The ordinance permitting the trustees to lend money on

mortgage was, as soon as funds were available, taken advantage of, and by

the end of the year £3,100 was lent at the rate of 10 per cent, per annum.

Securities being plentiful in those days the trustees accepted only the best,

a policy which has been adliered to ever since. On June 30th, 1913, the

amount lent on mortgage was £2,118,222, at from 4J to 5^ per cent.

Mortgagors, if borrowing only about 50 per cent, of the value of their

property, are allowed to repay, after the first year, loans of £1,000 or under

on any quarter day without giving any notice for the repayment. Loans

are also granted up to two-thirds of the value of a property for the purpose

of erecting cottages, villas, or shops with dwellings on a system of quarterly

repayments of principal and interest. These loans have been of great help
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to persons who have not possessed sufficient funds to enable them to

purchase homes and farms for themselves without considerable assistance.

Tile Act under which the bank is administered is a Public Act, and the

Government of the State appoint the trustees. The bank having greatly

developed from a somewhat philanthropical commencement into a large

business institution, the Government in 1903, by Act of Parliament, altered

the constitution of the board from 12 trustees, whose services were honorary,

to six paid members, who are recpiired to meet at least one day a week for

the transaction of business. They have sole control in the management of

the institution and the investment of its funds. The expenses of manage-

ment, which were 12s. 8fd. per £100 of total funds in 1887, have been

reduced to 7s. Si. per £100 in 1913. :

A further amendment of the Bank's Act was made duiing the 1912 Session

of Parliament, the principal effect of which was to secure to the depositors

a Government guarantee for the repayment of all deposits made with the

bank, and to grant to the trustees power to prescribe the amount on which

interest would be payable. Undei- this power it was decided to pay interest

on balances up to £350 instead of £250 as formerly.

Estimating the population of the State on June 30th, 1913, at 433,718, the

proportion of depositors to population was 54 in every 100 persons. The

average amount at credit of each depositor was £12 Is. 7d.

The general progress of the institution is clearly exemphfied by the follow-

ing decennial return :

—
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of the State. This was brouj^ht into vogiu' on May 5tli, U)()8, and was a

success from the outset. Agencies had been established in 281 scliools to the

end of the 1913 financial year, an increase of 49 on the figures for 1911-12,

and there were at that date 12,254 depositors, as against 9,983 a year

previously. Total tiansactions during the 12 months to June 30th, 1913,

numbered 95,372, and the balance at credit amounted to £10,146, an increase

of f'2,0J4. The deposits are collected by the teachers one day in each week

and remitted to the bank, repayments lieing made only at the authorised

offices of the bank.

The Business Side.

On June 30th, 1913, the liabilities of the bank aggregated £8,931,948, of

which £8.636,250 represented depositors' balances interest-bearing and non-

interest-beariug—under section 36 of the Act of 1875—with accrued interest

thereon, and £10,542 balance of profit and loss account. The reserve fund

and other liabilities amounted to £285,156.

Eecent Progress.

In recent years the general prosperity of the 8tate lias been strongly

reflected in the bank's progress, which has been nothing short of phenomenal.

Year to

Jane 30th.



92 HANDBOOK OF SOUTH AUSTRALIA.

at the end of the 1913 financial year was 204,565, and of tliese 133,607 had

less than £20 at credit. Appended are the details, exclusive of the penny-

bank accounts

—

1913
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MINERAL WEALTH.

By L. Keith Ward, B.A., B.E., Government Geologist.

ECONOMIC GEOLOGY.

IT is not yet possible to present a detailed statement giving an accurate

account of the genesis, age, inter-relationship, and distribution of all

the ore deposits in the State. So much remains to be done in the mapping

of the various mining fields that such a statement is at the present time

impossible. However, the work of this nature that has already been carried

out is sufficient for the framing of tentative hypotheses to be rigorously

tested in the light of future discoveries and investigations. The following

short notes on the geology of the mineral deposits of South Australia should,

therefore, be regarded rather as an account of the present state of knowledge

with regard to them than as a final pronouncement based upon detailcfl

investigations.

The Melalliferous RocJcs.—The mineral veins which have been pi'ospected

all occur, without exception, in the lower Palaeozoic and Pre-Cambrian rocks

which form the foundations of the State. Both Cambrian and Pre-Cambrian

terrains are metalliferous ; and the Jurassic sediments, which are the next

in order of superposition of which the age has been definitely ascertained by

palaeontological evidence, contain no metalliferous veins, nor do the sediments

of still later date.

Evidence is being accumulated which appears to point to two distinct

periods of mineralisation, the earlier in Pre-Cambrian and the later in Post-

Cambrian time. It now appears to be certain that these periods of mineralisa-

tions were also epochs marked by invasions of acid igneous rocks. The

relationship between some of the igneous rocks and the ore bodies is not

well defined ; but in the case of others the genetic relationship is most

strikingly displayed. Some of the copper veins, notably those of Moonta

and Eyre's Peninsula, are actually mineralised pegmatites.

Eegarded as a whole, the State of South Australia is a metalliferous province

in which copper is the predominant metal, but in which other metallic ores

are in very many places associated with the ores of copper.
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The general absence of tin ore is rather striking, since the lodes exploited

in various parts of the State carry scheelite, wolframite, molybdenite, bismuth,

arsenopyrite, with tourmaline and fluorite, and are closely associated with

tourmaline-bearing granitic rocks. Yet the only discovery of appreciable

amounts of tin ore hitherto made is that near Earea Dam in the Tarcoola

district.

So far as the geological mapping of the mining fields has yet shown, no

intimate connection between geological structure and the distribution of the

ores can be detected. At least it may be said that no zonal arrangement

of the mineral deposits has been recognised. There appears, however, to

be some evidence that the workable uranium-radium deposits are restricted

to areas in which notable metamorphism under conditions of gi'eat pressure

has been developed, and that copper deposits are situated in the aureoles

surrounding the centres of most intense metamorphism.

When considered with regard to the distribution of mineral deposits the

State may be divided into three principal divisions

—

(1) The area occupied by the metalliferous rocks, comprising approxi-

mately 58,137 sq. miles. This area embraces all the elevated

portions of the State—the Mount Lofty and Flinders Ranges, the

Gawler Ranges, the ranges on the western side of Spencer's Gulf,

and the Musgrave Ranges in the far north-western part of South

Australia. The principal railway lines afford main lines of com-

munication through a large part of this division, with the exception

of those portions occupied by the Gawler and Musgrave Ranges.

(2) The very large area, 139,876 sq. miles, in which outcrops of the metal-

liferous rocks are few, but over which the surface cover is a com-

paratively shallow mantle rarely exceeding 200ft. in thickness.

While the distribution of the superficial cover and the general lack

of topographic relief in this area render prospecting difficult, it is

possible that discoveries of mineral deposits may be made within

its limits. Some of the salt deposits of the State occur within this

division.

(3) The area occupied by the deep sediment-filled basins, comprising

some 182,057 sq. miles. Within the limits of this division brown

coal has been discovered at a number of points, and in it salt and

gypsum also occur. But it is devoid of workable deposits of metallic

ores. Many of the basins comprised within this division carry

artesian or subartesian supplies of water, and the present state of

knowledge with regard to these basins has been reached by the

correlation of data obtained from the very numerous bores drilled

in search of water.
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Allurial Deposits.—Tlie luuubcr of alluvial deposits within the State is

iKit hviye. The auriferous river gravels of present day streams are insignifi-

cant
;
but the undenuded remnants of a late Tertiaiy river system are more

extensive. Few of these deposits have proved material contributors towajxls

the mineral output ; and, as far as is yet known, they cannot be counted
on for future productivity. The filled basins of internal drainage contain a

certain amount of mineral wealth in the form of salt and gypsum.

Coal and Lignite.—South Australia is less favoi'ably (Midowcd with coal

resources than the other States of the Australian Commonwealth. Most
of the beds are of inferior quality, and the best are remotely situated.

Classified according to age, the coals and lignites of South Australia are to

be grouped in three divisions

—

(1) The Jurassic coal of the Leigh's Creek basin. Possibly also the coal

seams traversed by the Lake Phillipson bore are to be grouped

here.

(2) The Lower Cretaceous brown coal and lignite found in some pai'ts of the

Great Australian artesian water basin.

(3) The Tertiary and Post-Tertiary lignite found at several localities in

the southern parts of the State.

MINING.

The mines of South Australia are distributed through a very large portion

of the State. In the known metalliferous areas many hundred square miles

have yet received little or no attention from the prospector. The general

prosperity throughout the State during recent years has been so pronounced

that there has been a large demand for well-paid labor and little inducement

for men to withdraw from the agricultural and pastoral districts, and carry

on the arduous work of prospecting. Favorable prices on the metal market

have not, therefore, in recent years, been coincident with a marked growth

in the mining industry.

This is the more to be regretted as the agricultural development of the

State has, during earlier periods of colonisation and settlement, followed

closely upon mineral exploitation. The debt of South Australia to the

mineral treasures of Moonta and Wallaroo, of Burra and Kapuiula cannot

be overestimated. Nor can it be said that the State has yet passed out of this

stage of growth. Iron Knob has but recently been connected by rail with

the sea coast, and the Transcontinental railway line will soon bring Tarcoola

within easy reach of Port Augusta. The railway communication of which the

location has been determined by these mining centres will undoubtedly prove

of great assistance to the pastoralists.
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The exploitation of the mineral deposits in South Australia has been deve-

loped in the same order as in many other countries. The earliest period of

activity was that in wliich operations were restricted to the precious and

semi-jDrecious metals. With the increase of population in the Commonwealth

and the gxowth of knowledge of the State's resources the less highly-priced

minerals have been turned to account, and it is safe to state that in the future

steady advancement will be made in the establishment of new industries and

the expansion of those already in existence.

COPPER.

The oldest copper mine in the State is the Kapunda, which was

discovered by Messrs. F, S. Dutton and C. S. Bagot in 1842. It

is situated about 50 miles north of Adelaide, and was worked by the Kapunda

Company until 1878, when, owing to an influx of water with which the pump-

ing appliances of that date were unable to cope and the fluctuation of the

copper market, the company ceased operations. About £1,000,000 of copper

had then been obtained from this mine, which, on account of its purity,

commanded a special price in the world's market. Since 1878 the mine has

been full of water up to about 80ft. from the surface, and the only work done

has been intermittent ore-stoping to the water level by tributers. The main

shaft is 80 fathoms (480ft.) deep, there are numerous lodes strong and good

under foot at the various bottom levels, and the reopening of this valuable

mine is strongly recommended by official and other experts. The next South

Australian copper mine to become celebrated was the Burra Burra, and the

peculiarity and richness of its deposits made it world-famed. It was dis-

covered by a shepherd in 1845, and is situated about 100 miles north of Ade-

laide. The mine stopped working in 1877 ; the large bodies of carbonate

ore lying at shallow depths had been quarried out, but large and good lodes

have been proved to exist beneath, and a second Burra Burra may be developed

in the future from the lodes below the huge carbonate deposit. During the

29| years the mine was in active work £2,241,167 wa,s spent in general ex-

penses ; the output of ore during the same period amounted to 234,648 tons,

equal to 51,622 tons of coppar, worth at the average price £4,749,224. The

original capital of the company was £12,320.

The Wallaroo and Moonta Mining and Smelting Company, with its exten-

sive mines at Moonta and Wallaroo and large up-to-date smelting works at

Port Wallaroo, ranks high amongst the large copper mines in the world
;

also the Moonta Mine, which for the first 30 years was worked independently,

has the distinction of being the first mine in Australia to yield in dividends a

total of £1,000,000, notwithstanding that the rich gold reefs of Victoria had

been operated on years before Moonta was discovered. The Wallaroo Mine
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was found in 18G<) ; it is situated on the north end of Yorkc Peninsula, alM.ul

10 miles northward from Moonta, and six miles east frf)ni Tort Wallaroo.

The Moonta was discovered in 1861, near the east shore, of Spencer's Gulf,

about 10 miles along the coast from Port Wallai'oo ; the mines and the ptjrt

are connected by the Government railway from Adelaide. At Wallaioo .Mines

the lodes strike approximately east and west.

At Moonta the general bearing of the lodes is north and sdutli. 'i'lic deepest

shaft at Wallaroo is 2,310ff., and at Moonta 2,520ft. The country is mono-

tonously level, and the lodes make no noticeable outcrojis.

Up to date about £16,000,000 worth of copper has been extracted, and at

the smelting works, in addition to the high-class copper of the well-known
*' Wallaroo " brand, sulphuric acid and bhiestone are produced.

Copper Smelting: Works, Wallaroo.

There are many other copper mines to which special and interesting refer-

ence could be made, notably, the Paramatta and Yelta (purchased by tlie

Government in 1911), the Mount Lyell Consols, Wallaroo (Bingo), and the

Hamley, on Yorke Peninsula ; the Balhannah, near the township of

of that name ; the Reedy Creek, or Kitticoola, near Palmer ;
the

Blinman, the Sliding Rock, the Yudnamutana, the Mount Fitton South,

and the Parabarana, in the North ; and the copper section of the official

" Record of the Mines of South Australia " (procurable free of charge at the

Mines Office, Adelaide) contains the names and details as to the workings

and prospect of about 500 copper mines and prospecting shows ranged all

over the State within the limits mentioned therein, the majority being situated

in the north country traversed by the Great Northern railway line.

G
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The total copper production of the State from its foundation to the end of

1913 is nearly £29,000,000 in value, and the future of South Australia as

a copper-producing country is hopeful.

GOLD.

The first find of gold was made in January, 1846, 10 miles north-east of

Adelaide, near the Montacute. Expectations ran high, and a company was

at once formed to work what proved to be, so far as can be ascertained, the

first gold mine in Australia. Quartz mining was little understood in those

days, and it is stated that after obtaining 24ozs. of gold, part of which was

made into a brooch and forwarded to Her Majesty Queen Victoria, the com-

pany ceased operations. The Echunga Goldfield, situated about 18 miles

south-east from Adelaide, was discovered in the early part of 1852. Gold was

first found at the foot of a tree, laid bare by the dripping of water from the

branches
;

^oz. was picked up, and a good many ounce-s were afterwards

obtained from the earth at the roots of this tree. The rich auriferous areas

were not very large, but in 1871 an official estimate by the then warden of

goldfields gave £300,000 as the value of the gold found on this field up to date.

Since that time fossickers have occasionally made good find?. Some of the

numerous quartz reefs in the district have been imperfectly tested to shallow

depths. The Woodside group of gold mines, near the township of that name, is

only a few miles north from Echunga, along the main range. Here a great deal

of mining work has been done, and a considerable quantity of gold obtained.

The principal mines are the Bird-in-Hand, the Two-in-the-Bush, the New Era,

the Ridge, and the Eureka. None of these are at present working, the main

causes of their idleness being want of capital and influx of water. From the

Bird, which was the first mine started, and may be regarded in many ways as

representative of the others, about £31,000 worth of gold has been obtained
;

the deepest shaft is 410ft. The last crushings of the original company, in

1889, were from the bottom levels, and 4,170 tons of stone yielded 2,776ozs.

of smelted gold, or ISdwts. 7|grs. of gold per ton. This may be taken as a

fair indication of the value of the reef, from 4ft. to 8ft. wide, untouched below

the 350ft. level.

A number of other reefs in the vicinity have been tested, and encouraging

results obtained from some of them. The Balhannah Mine is situated a few

miles nearer the city and a mile from the Balhannah Railway Station. This

is a remarkable mine ; it ceased working in 1876 owing to an influx of water,

with which the imperfect appliances then in use were unable to cope. It is

known to contain large deposits of gold, bismuth, and copper, but the capital

required for its prop?r reopening and systematic working is not yet forth-

coming.
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To the north of Woodside is tlie old Mount Toircns Mine, at which is situ-

ated the Government Battery and Cyanide Works, which were establislii'd

in the central place of an auriferous district as an aid to the mining

industry in providing convenient and economical means of testing trial parcels

of stone and treating the ore raised by small holders and companies. It has

proved of great value to the public, and so far 10,070 tons of stone have been

treated for 5,8£0ozs. of gold, valued at £22,274. Northwaid again along the

main range many mines have been worked and much gold won in the Blum-

berg and Mount Pleasant district ; exceedingly rich spscimens have been

obtained here, and some of the richest samples of gold in quartz shown at the

Jubilee Exhibition came from this locality. Barossa Goldfield—still to the

north in the main range—is about eight miles east of the town of Gawler

;

it was discovered in 1868, and some of the claims were very rich. In 1871 an

official estimate gave the value of the gold found on this field up to that time

as £180,000. Nothing but desultory prospecting has been done for snmo time

back.

Small quantities of rich ore have been obtained from tiie reefs, but attempts

to work them as a whole have so far resulted in failure.

Gold has also been found at Ulooloo and Wonna, 140 miles north of Ade-

laide ; thence north-east, Mount Grainger, Waukaringa, Mannahill, Wad-

naminga, and Olary. It is in the north-east that the best find of alluvial gold

yet unearthed in this State was made, at Teetulpa, in October, 1886. The

place is situated about 200 miles north-east by north of Adelaide. The rich

area was small, not exceeding a square mile, but it is estimated that £300,(100

worth of gold has been obtained from it. There is a vast extent of similar

country in this north-east land of large spaces, but up to the present Teetulp;i

remains the solitary rich patch located.

A Government Battery and Cyanide Works are erected at Petersburg,

at the junction of the north and north-east railway lines, for the convenience

of prospectors in those districts ; 4,580 tons of stone have been treated for

4,208ozs. of gold, valued at £15,682.

At Tarcoola, about 300 miles north-west of Port Augusta, rich gold reef?

were found in 1900. One mine, the Tarcoola Blocks, has crushed 30,921) tons

of ore for 43,585oz&. of gold, valued at £131,665. The great distance of tiiis

place from the settled districts has made mining very expensive and difficult.

A Government Battery and Cyanide Plant is also established here, and 3.8iiJ

tons of stone have yielded 5,482ozs. of gold, valued at £19,340. At Glenloth,

about 50 miles south-east from Tarcoola, are numerous gold-bearing reefs;

the battery there—recently taken over by the Government—ha.= ctuslmd

1,832 tons of ore for l,93Gozs of gold, valued at £6,498.
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Immense areas of likely and unprospected country exist in tliis noi th west

<3istrict. Gold lias also been found in the Peake and Denison Ranges and

near Yudnamutana, at the north end of the main range.

SILVER-LEAD.

The first mineral to which the attention of the early settlers was called

was silver-lead, and this happened by the breaking down of an outcrop of

galena on a spur of the Mount I<ofty Range near Glen Osmond, tliree and a

half miles south of Adelaide, by the wheel of a passing dray. The glittering

ore was thus exposed, and the State's first mine, named the Wheal Gawler

—

after the then Governor, Colonel Gawler—was started in May, 1841 ; indeed,

it is practically certain that this mine is also the very first mine ever worked

in Australia.

There are numerous lodes here, small, as compared with those of the

Barrier, but giving high percentages of lead and a fair amount of silver. For

instance, the O.G. lode produced galena and carbonate of lead of an average

value of 2I0ZS. of silver per ton and 71 per cent. lead. It was worked by an

English company from 1847 to 1850, during which time it yielded £30,000

worth of silver and lead. The Glen Osmond group of mines ceased ^^ork

on the outbreak of the Victorian gold diggings, in 1851. Little has been

done on them since the early days, and nothing at all during the last 17 years.

From the city the old dump heaps can be seen. The old smelting works

chimney is a well-known landmark.

The Talisker Mine is the most southern one in the State, being situated

about three miles east of Cape Jervis. It was opened in 1862, and worked

for 10 years, during which time the gross proceeds of the silver-lead sold

amounted to £29,866, but want of capital compelled cessation of operations

in 1872. There is a series of lodes on the property, but only one, the Talisker,

was worked upon. It varies in width from 1ft. to 22ft., and consists of quartz,

arsenical pyrites, indurated slate, and galena, very suitable for concentration.

The lead, according to the old records, carried on an average loz. of silver

per unit. The deepest shaft is 432ft. Several small attempts have been

made to rework this valuable property since the original company stopped,

but in each instance the amount of funds raised was quite inadequate. The

mine is situated in timbered country, and is close to the sea.

Northward from Cape Jervis along the main range and south-east from the

city are many silver-lead mines, notably the Aclare, Almanda, Kangarilla,

old Strathalbyn, and Scott's Creek, from which good returns were obtained

in the early days, but upon which nothing beyond a little intermittent work

has been done since.
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Numerous other veins and lories of galena are also known to exist tlirou-jh-

out the hills district.

In the north-east, mainly in the \irinities of Mannaliill and Olary, nianv

shows have been prospected witli varying results.

In the north the most important deposit of silver-lead ore, so far as knowi)

at present, is at Ediacara, about 17 miles west from Eeltana RaiUvay Station.

The ore-bearing bodies are almost horizontal ; at one place a sliaft or dr'vo,

at a distance of lOOft. on tlie underlie, is only 70ft. from the surface. Work,

with varying success, has been carried out on the large ore bodies here for

about 20 years. There is a considerable area of metalliferous country in this

locality, which will doubtless be prospected and ])roved in the neai' future

Crushing- and Sorting- Plant at Wallaroo Mines.

At Avondale, 15 miles east from Lyndhurst Siding Railway Station, a huge

quantity of very pure galena has been obtained from time to time, the deepest

shaft being 140ft. About 50 miles to the north-east of this place, at the

Duck Ponds, Freeling Waters, a good lode, named the Gilead P. Beck, has

been prospected, but only to a shallow depth. Veins and outcrops of silver-

lead ores, so far unworked, exist in many other places in the North.

In the latter part of 1912 an important discovery of exceedingly rich siher-

lead ore was made at a locality situated 18 miles to the west of Cowell. This

ore contains a large proportion of silver chloride, and various samples returned
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assays ol' over 2,()()()()zs. of silvei' per tor). Jjtllc work has yet been carried

out upon 1 he lo(l(;s, but this discovery has attracted attention to a mineralised

lef^ion, and I'uither prospecting may be expected to result in the location of

productive mines.

Little has been done in silver-lead mining recently, ;ind tlio value f)f that

class of ore marketed during the last 10 years is small.

DION.

Iron ore occurs to a greater or lesser extent Ihiougliout South Australia,

'excej)t in the South-East district. Large workabh; dcpcjsits have been finind

from near Port Victor, in th(; south, to above Quorn, in tlu; north ; also in the

North- Illastern district and in the country west of Port Augusta. The lai'gest

depftsits in the State are those situated at Iron Knol>, 41 miles west-south-west

of I'oi't Augusta. Therc! ai'e at this spot two great ore bodies which are known

as the Iron Knob and tlie Iron Monarcii. The i'ormei' only has been worked

a,n(l has aJicady provided nearly 700,000 tons of ore for fluxing purposes.

This iron ovc. has lieen shipped to the smelting works at Port Pirie by the

Broken Hill Pro|)rietary Company, and its average content of metallic iron

has been found to be over 08-5 p((r cent. A trial shipment of 2,000 tons oi

ore from this place was forwai'dctl to England by Messrs. Elder, Smith, & Co.

in l!)07. All rc|)orts received concerning the parcel were good ; it was bjund

to coniain 1)7 per cent, ii'on oxides carrying 68 per cent, nu^tallic ii'on, and was

disposcMl of in Scolland at a satisfactory price ; hul over-sea freights proved

1oo liigh to admit of continuous business.

The Iron .\binarcli has not yd hecn opened up. It is a much lai'ger body

1 lijin I he lr(Mi Knoll, t lie exlcntof il s oulcidp I icing a little over 50 acres. On
the soutlicin and eastern sides of the Monarch which is a doine-sha|»ed

hill rising lo a height of over (iOllft. a,bove the surrounding plain massive

ore outcrops in rough crags. The general average (pialit v of t he oic is high.

A little niangaiiese occurs in paits of tlii' outcrop, liut nia\' not persist in

deptJi.

The (pill rrics on t lie I ron K noli ;i IToid c.\ posurcs which indicate a, deep-seated

origin h)r the ore which consists principally of lucmatite. It a|)|)ears [ii'obable

that the concealed portions of the lion Monarch will exliihit similar charac-

teristics when opened up. At- the present time no exact idea of quantities

can be formed since all calculations must lie Imsed on assumptions with regard

to the suhterraneari extension of the ore. A contour tcack has been cut round

the soiitbei'n end of the hill, which rises to a, height of 2.S(ift. aliove this track.

A shaft has been sunk in ore on tlu^ eastern flank of the deposit to the level

of t his tiaclc and <ire outciops on the hill flanks at somewhat lower levels. On
the assunijit ion t hat the average dejit h of ore is no more t lian lOOft ., t he dei)osit
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contains 2<»,(»(l(l,(»(in tons of ore. Il in;i\- at Iciisf. he ,s;ii(l that tlir l',i..l<r|i |||||

Pro])i'ictaiy C(»nii);iny slioiiM l)c alilc to sd plan I he w.nk (,r |.i(i(lucti(»ii as to

adjust tlieir output to t he ((((iioinic (Icinaml lal lici' I lian Id tlic »u|»ply of ore.

Preparations for the treat incnt of tlic oiv liavi- already Ix'cn put in hand
and it is cxpcclvd that the work of proihiction will coiniiiciicc. early in the

year liliT). I'lifoit iiiiatcly foi' South Australia, thr lick of snitahh' supplies

of coal within the State has (dinpcllcd the Broken Hill riopiietaiv Conipanv

to establish the iron works at Newcastle, in New South Wales.

Near Oodlawiri'a and Cutana, on the North-Eastern railwa\- line, lar<je

(piantities of ii'on ore were quai'i'ied and forwarded to i')i()ken Hill for liiixin;^

purposes at the time when the sineltinu opeiations were, earried on there;

and at Koolka, on the !>ind)o\\rie run, large outer()|)s exist which, so far,

remain iinworked. A valiiahle and extensive deposit, known as Donnelly's

•Quai'ries, is situated about 14 miles northward from Quorn Railway Station.

There are five cliief outcrops, and a eonsidera'^ie (juantitv of ore was for-

warded to Port Piric before the Iron Knob was ojx-ned up. About half

a million tons are readily available here.

A lode containing haematite ore of fair (pialit\' has been opened up in the

neighborliOGd of Williamstown, 22 miles to the north-east of .Vdelaide. This

mine, known as the Mount Bessemer Iron Mine, has been worked superliciallv

fo]' about 40,000 tons of oie sold as flux. It is estimated that about half

a million tons of oic are to be obtained fioni that part of the mine which is

above the level of the surface drainage of the disti'ict.

At Peralilla and Mount Jagged, near Port Victor, large cjuantities of ore

arc obtainable, in 1873 small smelting woi'ks were erected at Mount Jagged,

aiul pig i)'()n was produced liy means of locaJly-made charcoal, h'idin Hiiira

anrl (Jum (Veeks (lux was obtained iov the Burra Mine snielleis in tin' early

days. There aie nunu'i'ous other deposits in various parts of the State.

BADIUM.

Two districts in the State contain deposits which are beiiiu worked for

their radium contents. Both are to a considerable (le'.:iee hampei-ed bv tin'

remoteness of tlieir position.

The Iladimn Hill Held, which lies to the southward of the Broken Hill

railway line aiul near the eastern boundary of the State, is, ])eihaps, the more

advanced. One company has been for some time sending regular Hhii)nuMits

of concentrates to Sydney, where the ladium is extracted from the ore. The

lefined radium bromide has already been marketed and the stage of regular

|)ioduction lias been reached. Two other mines in this field contain ore of

sonu'whal, similar chaTacter, and develo])mental operations are being carried
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out with the object of proving the extent of the deposits. The ore is of rather

exceptional character, containing ihnenite, magnetite, haematite, ferriferous

rutile, traces of iron and copper pyrites, biotite, mica, and quartz. Traces

of pitchblende have been recorded at one spot. The visible radio-active

minerals are carnotite and autunite ; but the ferriferous portions of the lode

in which these secondary ores are not discernible have also been proved to

contain uranium and radium.

At Mount Painter, in the Flinders Range, 65 miles east of Farina and 32

miles from Lake Frome, secondary ores only have been exposed. Small

parcels of ore containing a high proportion of autunite and torbernite have

been exported together with larger parcels of lower grade ore. The develop-

ment of the mine is proceeding with satisfactory results. The area surround-

ing the principal workings is already known to carry disseminated autunite

and torbernite, and it is not unreasonable to expect that more extensive

prospecting will reveal the occurrence of other workable deposits.

Traces of radio-active ores have been found at Moonta and near the

Yeldulknie reservoir on Ep-e's Peninsula, but not in sufficient amounts at

any spot hitherto located to justif}' further prospecting.

PHOSPHATES.

The existence of mineral phosphates in South Australia has only been lately

demonstrated. In order to stimulate the search for deposits of phosphate

rock within the boundaries of the State, a reward for its discovery in work-

able quantity was ofl'ered by the Government. This bom;s was successfully

claimed for the Clinton discovery at the north-eastern end of Yorke Peninsula,,

and since then phosphate has been found in many other places. The rock is

found almost invariably in connection with the crystalline limestones aijd

other rocks belonging to the Cambrian system. In some cases it appears in

deposits apparently fiUing in cavities in the limestone, and in others it is

partly intorstratified with the soft argillaceous rock which accompany the

limestone. In all cases it occurs in segregated masses, boulders, and nodules.

Numerous deposits exist, and the occurrence of rock phosphate at intervals

has been demonstrated for about 200 miles along the main range from Mount

Magnificent, in the south, to Bendleby, in the north, the averages of the highest

and lowest analysis being 69 per cent, to 42 per cent, tricalcic phosphate.

These deposits are already of economic value, about 54,000 tons of crude rock

having been marketed since the first discovery. They are not yet ab!e>

however, to successfully compete with the imported rock from Christmas

and Ocean Islands, but we may with every confidence look forward to the

time when they will be of the greatest importance and value, not only to the

State of South Australia, but to the Commonwealth generally.



MINERAL WEALTH. \i)~j

COAL.

With regard to coal, from tiiiu' to tinic aiinouiicciiK'uts liave liccn made of

supposed discoveries of coal, which in most instances have proved to be,

at best, merely Tertiary lignites of no value for fuel. In two cases, however,

namely, at Kuntha Hill, 110 miles north of Hergott, and at Leigli Creek, oti

the northern railway, a better class of brow^n coal has been found. At

Leigh Creek, near the centre of the basin, at a depth of 1,496ft., was struck a

coal seam 47ft. lOin. in thickness ; coal seams 2ft., 3ft., and smaller were met

with below\ A shaft was sunk nearer the edge of the basin, and a considerable

amount of coal raised from a depth of 300ft. The coal seam worked is 7ft.

in thickness. Some 12,500 tons were raised, and of these 8,000 tons were

sold. But this attempt to exploit the resources of the coalfield w'as unsuccess-

ful, chiefly because the coal tends to disintegrate on exposure to the atmos-

phere. No exhaustive experimental work has yet been carried out with a

view to the manufacture of briquettes from this coal. At Lake Phillipson,

about 320 miles north-westward from Port Augusta, a bore was sunk for the

purpose of testing the country for artesian water, and several seams of brown

coal similar to that of Leigh Creek were met with at intervals from 166ft. to

551ft. These varied in thickness from a few inches to 28ft. From 551ft.

downwards the bore passed through blue shale, with occasional thin sandstone,

grit, and calcareous bands. This shale was more or less bituminous at intervals

to about 2,240ft.

At Kuntha Hill, which is very remotely situated, being 110 miles from tlie

railway line, three shafts and two bores were put dowai by a company foi-niod

to prospect the property, the depths of the former being respectively 7(tft.,

84ft., and 150ft., and of the bores 298ft. and 112ft., and three seams of coal

were passed through 2ft. Gin., 2ft., and 5in. in thickness.

Near the township of Noarlunga a lignite deposit, 14ft. thick, has been

worked upon. It consists of a brown coaly shale containing carbonised wood,

compressed leaves and resin, with small seams and bunches of brown coal

of goo d quality. It is possible that richer beds exist in the locality, but so

far bo ring has not located them. Other beds of lignite are known to exist

in thevicinity of Adelaide, Moorlands, and Bower, but none have been worked.

VARIOUS METALS AND MINERALS.

Manganese ore of high grade has been found in many places. The chief

localities where mines have been worked are near Willochra and Gordon in

the north, and near Tumby Bay on Eyre Peninsula.

Cobalt, in small quantity, generally accompanied by nickel, has been found

at various places, and is frequently associated with copper lodes. Rich

cobalt ore has been taken from time to time from Cooke's Cobalt ^Iine,

situated about eight miles northward from Bimbowne.
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Gypsum occurs at intervals throughout the State from Lake Alexandrina

to Lake Eyre. Large and readily worked deposits, from which the present

supplies for local use and export are drawn, exist at Lake Fowler, and near

Marion Bay, Yorke Peninsula.

South Australia is well provided with salt, and the industry is steadily

growing. About 500,000 tons of crude salt have been scraped during the

last 10 years, and the exports, both of refined and crude salt, are large and

increasing. The chief sources of supply are the salt lakes of southern Yorke

Peninsula, of which Lake Fowler is the largest, and Lake Bumbunga, in the

hundred of Cameron. There are also valuable salt lakes on Kangaroo Island,

notably in the hundred of Haines. Lake Hart, about 60 square miles in area,

situated about 120 miles north-west from Port Augusta, contains immense

supplies of salt of good quality, which at present, owing to the distance fron\

a market, is of no economic value. The Castle Salt, the Standard Salt, and

the Commonwealth Salt Companies are in active operation. Most of the

salt exported is shipped from Edithburgh, near the south-eastern corner of

Yorke Peninsula.

Tin has so far been only found at one place in the State, namely, near Earea

Dam, about 30 miles south-east from Tarcoola, or about 260 miles from Port

Augusta. The find was made in a mud lake bed, the tin oxide occurring in

decomposed granitic dykes and in veins and bunches of quartz ; tin ore has

also been found in shafts in the sandhill country adjoining. Nothing but

general and desultory prospecting has been done, but the possibilities of the

place are great.

Traces of tin have been detected in vein matter consisting essentially of

magnetite and quartz found at Boolcoomatta in the north-eastern portion
;

but the quantities thus recognised are so small that they can only serve to

draw the attention of prospectors to the necessity of the examination of other

iron-bearing lodes in this region for tin.

Large deposits of china stone (silica and felspir), pure quartz, felspir (hard

and decomposed), and firebrick clay are found at Hog Bay, Kangaroo Island.

The Kangaroo Island China Stone and Clay Company has erected brickworks

for the manufacture of firebricks at Hog Bay, and a crushing and grinding

mill at the mine. All the materials for high-class pottery exist here. There

is no doubt as to their purity and suitability, nor of the large quantities readily

available. At this ])lace, also, erratic pockets of very fine tourmalines have

been unearthed from time to time. The varieties found, which may be

regarded as gems, include pink tourmaline (rubellite), blue tourmaline

(indicolite), and green tourmaline. Two different colors are often associated

in the same crystal—the green crystal having a pink centre, and the blue

and green colors showing in the same crystal.
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Monazite sand in small quantity has been found in llic KlcaiKir Kivrr,

Kangaroo Island; in the hundred of Para Wirra, near Adelaide; at Kill's

Bluff, in the north-east ; and near Mount Painter, in the north.

No gem discoveries of importance have been madi', altliouLiii moic ihan .">(»

good saleable diamonds have been found in the Echunga di.strict since the

first discovery of gold there many years ago. The best one was known as

Glover's diamond, and was v^alued at £70. Small sapphires and other gems
liave been found near Williamstown.

Corundum occurs in mica schist at a number of places in the country

•surrounding Mount Painter. Semi-transparent fragments of various colors

have been found in tliis district ; but the remoteness of the localitv and the

low average rainfall militate against the working of the massive deposits

and the derived gravels.

Alunite has recently been discovered in the neighborhood of Normanville.

Barytes is widely distributed throughout the State, and many of the

deposits contain exceptionally pure ore.

View in Botanic Garden, Adelaide.
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AGRICULTURE.

IN
value of production cereals take first place in South Australian

agriculture, over 3,000,000 acres being under crop in 1912-13. AVlieat is

tlie principal cereal grown, there being 2,100,000 acres cropped in 1912-13

for an average yield of 10-34:bush. Of barley an average yield of 19-12bush.

was obtained from 72,000 acres, while 316,000 acres sown to oats averaged

•nly 10'76bush. per acre. Of cereal hay 705,000 tons were gathered from

<310,000 acres.

Apart from the very large areas of new country being opened up for

settlement by means of railways the official statistics show that in the

aggregate about 12,500,000 acres of land suitable for cereal production is

at present occupied. It is interesting to note that in proportion to popula-

tion this state has the largest area mider cultivation, viz., 7'12 acres per

head of population as against 3*92 acres in Western Australia, 2*95 acres in

Victoria, and 2*10 acres in New South Wales.

Farming' in South Australia.
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Over the greater part of the \v]ieat-])r()(lucing areas the rainfall is coni-

parativelv light. Speaking generally, there are only two distinct seasons,

i.e., winter and summer ; autumn and spring as definite periods being difficult

to define. From April to October ap])roximately three-fourths of the annual

rainfall is recorded. The winters are comparatively mild, extreme cold being

experienced for but short periods, except in the high lands. The summer is

warm and dry with occasional hot spells.

The following figures give the average monthly rainfall and the approximate

wheat yield of six important wheat centres, and will convey a good idea

of the rainfall in its relation to the wheat crop :—

Table shoicing Average Moutldy Rainfall, Rainfall during Groivlng Period,

and Average Yield of Wheat per Acre in typical Wheat Areas.

1 >.

Location. c

Monthly Rainfall. ?
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Seeding takes place during the months of April, May, and June, and

harvesting during November, December, and the early part of January,

according to the district. AMiile the May to November rainfall is taken as the

fall during the growing period, a fair proportion of the May rain falls before

the bulk of the crop is in the soil, while in the earlier district the November

rain generallv has little effect on the crop.

Harvesting- Hay for Ensilage, Roseworthy Agricultural Colleg-e.

GOVERNMENT AID TO PRIMARY PRODUCERS.

In South Australia the State assists the primary producer in many ways,

and various institutions are maintained by the Government for educational

and experimental purposes. Produce of all kinds is handled, prepared,

packed, and exported by the Government Produce Department.

Experts on agriculture, horticulture, viticulture, apiculture, daiiying,

poultry-raising, veterinary science, and so on, have been appointed. These

officers are attached to the Agricultural Department, and may be consulted

without fee. Lectures are delivered by them and courses are conducted

at the School of Mines and the Agricultural College, as well as in country

districts. Advice is given to intending selectors of land, soils are analysed

and constituents explained.
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iVoRICULTURAL COLLKCJE.

While most of the other States were devotiii^r a great deal of attention to

the development of mining fields, the authorities in South Australia, undis-

turbed by any feverish excitement, were focussing their attention on the

development of agricultural lands, and the evolution of scientific farniin".

Eealising that the soil yielded its best returns only to men who brought up-to-

date scientific methods into operation, it was determined that intending

agriculturists should be given every reasonable o])j)()rtunity to acquire a

thorough technical education on the agricultural side. Consequently an

agricultural college was established, 30 miles north of Adelaide, for the two-

fold purpose of training young men for the practice of agriculture, horticulture,

and viticulture, and to conduct experiments with a view to the advancement

of the rural industries in South Australia. Special attention is devoted

at the College to " diversified farming,"" and valuable experiments are can-ied

out in livestock-breeding, poultry, and dairy farming.

/v:--^-^-/^

Field of Wheat, Lower North Agricultural Areas.

It is impossible to over-estimate the beneficial influence exercised by this

college upon the agricultural industry of the State. Many who have passed

through it are to-day amongst the most prosperous of our farmers, while some

are holding important positions in connection with other agricultural

institutions.

The curriculum at the college is as follows :—First year—-Agriculture,

chemistry, book-keeping, veterinary anatomy, physics, botany, mathematics,
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and English.. Second year—Agriculture, viticulture, fruit culture, chemistry,

surveying, dairying, veterinary physiology, physics, and wool-classing.

Third year—Agriculture, viticulture, fruit culture, chemistry, surveying,

dairying, veterinary science, aviculture, and wool-classing. The fees are

£30 per annum, payable 2no rata at the beginning of each session. Arrange-

ments can be made for special six-month courses in dairying and aviculture.

Six scholarships, each of an annual value of £30, tenable for three years,

are offered for competition each year. Competitors must be boys of not less

than 16 nor more than 19 years of age on the 1st April of the year in which

they compete, and must not have been already in attendance at the college.

EXPERIMENTAL FARMS.

Experimental farms occupy a distinctive place in the agricultural education

of South Australia. There is no more potent way of influencing the practice

of a district than by the establishment of plots under capable and reliable

management, either on the part of a departmental expert or on the part

of an experienced and well-trained farmer acting under such direction. The

Government has brought to the assistance of agriculturists excellent facilities

for imparting valuable information.

The experimental farms which are distributed throughout the State

perform work comprising two sections—demonstration work on private

farms and experimental operations on State farms. The demonstration blocks

have been confined to (1) wheat variety tests
; (2) complete v. incomplete

manurial tests
; (3) hay tests

; (4) feeding-off experiments
; (5) potato

experiments
; (6) fodder crops.

The experimental farms in the control of the department are—In connection

with Roseworthy College there is a farm of 1,500 acres ; Kybybolite con-

tains 2,300 acres and is the headquarters of the Superintendent of Agriculture

in the South-East, and experiments of a general character, dealing specially

with conditions in that part of the State, are conducted.

At Titrretfield there are 1,600 acres devoted to a seed wheat station. The

department is utilising 30 acres of beautiful alluvial land for working up

problems in irrigation from the Para River.

At Veitch's Well a farm of 4,600 acres has been established to assist settlers

in the exploitation of a wide range of country south of the Murray and between

the river and the overland line, where the average rainfall is only lOin. to 12in.

At Booborowie 1,300 acres have been secured for a seed wheat station

serving the Northern Areas, and as a training farm for town boys, to give them,

if possible, a taste for farm life and a good start towards becoming efficient

farzn hands, and in course of time, by diligence and thrift, as farmers of their

own blocks of land.
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Seeding Operations.

«*,,«. -».«»^*sw»*

Hay Stacks.



114 HANDBOOK OF SOUTH AUSTRALIA.



THE POSITION OF AGEICULTURAL PRACTICE IN THE STATE, 115

THE POSITION OF AGRICULTURAL PRACTICE IN THE STATE.

By W. LowRiE, M.A., B.Sc, Director of AgricuUure.

IN South Australia, as elsewhere, the practice of a<fi'iculturc varies with

such determining factors as quality of soil, rainfall antl climate,

transport facilities, and market demand ; and as these factoi-s vair widely

within the far distant limits of the agricultural areas there is C())is(M|Ucjitly

a corresponding diversity in the practice of farming.

The average annual rainfall, for example, of respective extensive areas

ranges from lOin. to llin. in the northern districts and districts away from

the coast to 30in. to 35in. or more in the moister regions of the soutli and in

the areas of higher elevation proximate to or situated in the ranges of hills.

Where the rainfall is heavier, stock-raising and the concomitant growth of

forage crops, dairy farming, fruit-growing, more or less intense culture, and

market gardening obtain. On the rich, volcanic soils of the South-East, for

example, a wide rotation of crops can be grown. Potatoes and onions are

extensively cultivated ; the cereals—wheat, barley, and oats—return veiy

heavy yields ; leguminous crops such as peas, and forage crops such as

mangolds, rape, or kale, are being sown more extensively as a means of

increasing the carrying capacity of the farms, maintaining the fertihty of the

land and helping to keep it clean ; and on limited areas grasses, clovers,

or lucerne are sown for temporary or permanent pasture, though the rapidity

with which such land becomes covered with a sward of indigenous grasses,

trefoils, clovers, and adventitious herbage of high grazing value to some

extent discounts the practice of seeding down pastures. On these lands

farming practice is to some extent modelled on British ])ractice, but is

necessarily much modified to meet the position economically so different.

TJie Ecoiwmic Position.—To make it evident how very considerable this

modification must be, it is only necessary to contrast the relative eccmomic

positions. For example, the wages of farm laborers rule at approxiniatcly

double the rates paid in the old country. Artificial manures cost 50 per cent,

more, and for plant and implement equipment a correspondingly high ])rice

prevails. The value of wheat and other produce for shipping is, of course,

lower by an amount for freight charges and ])rofit—say, in the case of wheat,

25 per cent, lower—and fat stock, e.g., cattle, sheep and lambs for freezing

and export are worth in the local mai'ket only about one-liaU lln- value

of similar stock in England. In the case of wool ajid dairy produce and other

products of higher value for a given weight or bulk the handicap is, of coui-se,

very much lighter, as freights in pro])oi-tion to the value of the product are

relatively small. On the other hand, land values are much lower here ;
the

quantities of manure required per acre are much smaller, and expensive

nitrogenous manures are not demanded, save to a very limited extent ;
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taxation is considerably lighter ; and the dead winter season of Britain, with

all its attendant costs in the provision of fodder, handling of stock and shelter

is practically escaped in this climate ; while for the same reason—climatic

conditions—expensive improvements, such as under-drainage of land, are

unnecessary.

Thus, while our farming on the lands of highest capacity may be based on

traditional British practice, there must of necessity be marked modification.

€rops, such as sugarbeet and flax, requiring much hand labor, must be passed,

and, labor-saving machinery being indispensable, those crops admitting of

its use in greatest degree are consequently most in favor. Altogether, on

the lands of highest capacity and of high value per acre, dairying is the

predominant feature and one of the best means of utilising them ; but, as

«uch lands are generally occupied in smaller holdings, and the owner, with

his family, furnishes most of the labor, certain crops for local or Adelaide

markets, such as potatoes, onions, and market garden products, are also

extensively grown.

Between such lands of highest (piality and the marginal areas of lowest

average farmi^ig cajjacity—the drier areas, where the rainfall (lOin. to 12in.

per annum) and not the quality of the soil is the limiting factor—may be

graded the fanning lands of the State, representing varying degrees of quality

and capacity, but, for the most part, fine wheat-growing lands.

The Wlieat-Growiiig Areas.—Wheat was the crop favored by the pioneers

of settlement. It is still the crop greatly predominant, and no doubt will

continue of first importance, as it is peculiarly adapted to the conditions of

soil and climate prevailing, and allows of labor-saving appliances in every

process of its culture.

The practice generally adopted is to crop the land with wheat once in three

years, thus

—

1. Wheat.

2. Grass self-sown, and adventitious herbage.

3. Fallow.

But this rotation is variously modified according to locality and conditions

of rainfall. Forage crops are being introduced with success and with advan-

tage to the land in the maintenance of humus where the rainfall is 17in. or

over, and where, owing to the higher value of the land, the proportion of bare

fallow has to be reduced, that a bigger flock of sheep may be maintained.

The improved prospects of the frozen meat industry and the prices lately

ruling for wool have encouraged this development now being tentatively

followed, and of which a rapid extension, making for greatly increased returns

from the wheat-growing lands, is anticij^ated. The above rotation may be

variously modified therefore, according as the autumn rains supervene early
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or late. Tn an early scasd]!, when i^dotl soakinji raiii.s tall in tli.- nid uC .March

or first days of A))ril, there is an opportunity to seed considerable areas with

such crops as rape, Italian rye grass, barley, or oats, to be <^r,iyr(\. but in a late

season the farmer is becalmed by dry weather, the land l.niiL; k.o hard and too

dry for satisfactory tillage. From tlie end of A])ril to the beginning of Jujie

all his attention and the full strengtli of liis farm must Ije given to the .seeding

of his fallowed land witli wheat or otlier cereal, but for the most part witli

wheat. Accordingly, forage crops not reciuiring an early start, such as peas or

Cape barley, which can be sown with good results later, must be ]Mit in as an

alternative when the cereal seeding operations have been com] ditcd. 'riiciv is

tlius no definite or relatively hard and fast rotation practicable, but on the more

favored wheat areas, the trend of practice is toward a system of cropping in

which the proportion of bare fallow is diminished and that of forage crops,

increased, and which may be set in skeleton thus

—

1. Wheat after fallow.

2. Peas, rape and mustard, barley or oats for forage.

3. AVheat or oats for hay or grain, or barley for grain.

4. Stubble herbage—self-sown grasses, various trefoils (genus medicago),

geranium, and other adventitious herbage, to be grazed.

5. Fallow.

Power Tillage.—The main objection to some such system of increased

forage cropping is the fact that additional horses must be kept to meet the

pressure of work for April, May, and June, but which will not be re(]uired

during the rest of the year. It is therefore in this connection that the need

of motor power for tillage implements is most evident. Karly seeding is

essential for the best results with forage crops ; they must l)e germinated

and well established before the cold, water-logged conditions prevailing after

mid-winter have supervened, for otherwise they will make little progress until

the spring, and their growing period will be altogether too nmch fore-shortened.

Accordingly, there is no doubt that the facilitv with wliich huge areas can be

overtaken promptly on the heels of the autumn rains by means of motoi

tractors will create a demand for such power plant, and as these tractors

become improved and adapted to the conditions, so will the area under forage

crops be increased.

In the drier inland districts—11 in. to Uin. of rainfall average—where the

land is relatively cheap and the holdings necessarily of much greater ai-ea,

the three-years system is also modified in favor of better grazing. Two crops

are taken in succession after fallow fairly generally, as the land after the second

crop is not so clean, and the grasses, trefoils, and herbage that spring up in

the stubble in the following year come more thickly, leaving less land bare.
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and consequently carry more stock. A thorough fallowing of such land once

in three years is severe on the humus, tends to make the soils in some districts

too open and liable to drift and, as it is a characteristic of these arid districts

that the sward of moister regions does not exist, as the grasses, &c., grow in

tufts and are sparsely planted, it also tends to leave the surface too bare of

vegetation. Accordingly, the rotation most generally followed is this—

1. Wlieat after fallow.

2. A\Tieat or oats after w^heat.

3. Stubble, herbage, trefoils, and grasses self-sown.

4. Grass and herbage.

5. Fallow.

In these districts, where the average rainfall is so close to the minimum

for possible w^heat culture, failures are recurrent, and occasional complete

failures occur on the fringe of settlement, as must be anticipated. Never-

theless, when the rai^ifall exceeds the average the soils, as is characteristic

of arid country, are relatively so rich in the elements of plant nutrition and

the conditions all remind are so favorable that relatively very heavy crops, in

view of the total rainfall, are reaped that atone for past disappointment, and

when a man holds a sufficiently extensive area to combine grazing sheep with

wheat-growing the position is economically sound. Strange it may seem, yet

when the total wheat from these areas is reckoned up over a series of, say,

20 years, it is found that a very considerable percentage of South AustraHa's

"wheat has been drawn from these very districts, uncertain though they be.

Low Cost of Production.—The average yield of wheat for the whole State

—

Sbush. to ISbush. per acre according to the season—relatively to some other

wheat-growing countries is low, but these figures are nowise to be taken as

an index of the position from a profit and loss point of view of wheat-growing

compared with the results of other countries. They must, of course, be con-

sidered in relation to the cost of production, which is exceptionally low.

All the conditions allow of the extensive use of labor-saving machinery—
multiple furrow ploughs, four to six furrows on the heavier lands and up to

12 or 14 furrow twin ploughs on the lighter lands, 8 to 10 horse cultivators,

17-hoe drills, sets of harrows of eight leaves, and harvesting implements

such as the stripper or the complete harvester, by which the grain is stripped,

winnowed, and bagged in the field, leaving the straw in situ, so that the cost

of tillage and other operations is reduced to a very minimum with which

few places in the world can compare. The farms are subdivided into fields

of larger area—40 acres to 200 acres or over—^and allow of long lands, and

the conditions of the soil in respect of water and going of teams admits of

harnessing 8 or 10 horses abreast to the large implements without danger

of puddling the soil. Accordingly every facihty exists for cheap tillage,
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and it is possible, for example, tor ojie luaii with a team o[ S to Id liorees,

and with the latest and most improved implements to do all th.- work necessjir)'

—fallowing, cultivating, and cleaning the land, harrowing and surface tillage,

seeding and manuring the crop, and reaping the harvest from 2<)i) to 210 acres

of wheat, with the exception of some assistance in harvest time. Kvcn at

the low yields, therefore, one man may produce by his own unaided effort

from l,800bush. to 3,000bush. of wheat, and, under favorable conditions,

with the assistance of a lad, his output may reach 5,(»n()l)usli. Other factors

which make for low cost of production are

—

(a) The fact that, when fallowing has been thoroughly and efficiently

executed and tillage adapted to the conservation of moisture

intelligently conducted, nitrogenous manures are not required,

and only hght dressings of soluble phosphates—^generally mineral

superphosphate—from 801bs. per acre to 2cwts. per acre, according

to the district, are necessary to secure the maximum crop of

which the rainfall and length of growing ])eriod admits. The

summer temperature being so favorable to ferment activity in

the soils, the absence of leaching of nitrates by excessive rains

and the nitrogen gathering influence of the burr clovers or trefoils

that come self-sown on the stubble seem together to maintain

the supply of nitrates adequately.

(b) The beneficial results to be obtained by light dresings of soluble

phosphates. A dressing, for example, of |cwt. per acre of

superphosphate drilled with the seed will increase the yield of

wheat often from 4bush. to 5bush. per acre, while Icwt. per acre

may augment the yield by as much as 7bush. per acre. The

general experience is, almost throughout the State, that the

use of superphosphates with the seed results in increased returns

several times the value of the manure applied, and accordingly

the appUcation of superphosphate has become almost univeisal.

The yield of wheat in the State has been increased upwards of

30 per cent, to 40 per cent, or more by this comparatively inex-

pensive means, and much land has been brought within the

margin of cultivation which otherwise could not have been farmed

profitably. The quantity of sU])erphosphate used in the State

annually is over 90,000 tons, and it is proving more an<l more

an important factor in lowering the cost of ])roduction.

tc) The fact that potash manures are not so far required under the

system of farming adopted where the straw is left on the land

also lessens the annual manure bill.
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(f/) Iji tlie thiixl year, when tlie land is lying out and being grazed no

expense for cultivation and seed has been incurred. The natural

herbage, indigenous and introduced, which comes away with the

autumn rains without cultivation on the stubbles—grasses, wild

oats, wheat shed in harvesting, various trefoils, and herbage

self-so\\Ti generally ^—offers valuable grazing and lamb-fattening

forage. When a sufficiency of superphosphate—more than the

equivalent of what the crop is Hkely to take out—has been applied

to the preceding crop of wheat the land will carry a ewe and lamb

to the acre, fatten the lamb and carry the ewe until next season's.

stubbles are available. Such stubble grazing will return 15s.

to £1 per acre in this form, lamb and wool, and the sheep will

help to keep the land clean, while the grass and herbage so grazed

down assists in the maintenance of humus which more frequent

fallowing would tend to exhaust.

On the other hand the practice of fallowing preparatory to wheat universal

in the wheat-growing areas may seem to be extravagant use of land, as two

acres are monopolised for each acre of wheat grown ; but long experience

has very forcibly demonstrated the fact that bare fallow, extensive or limited,,

in inverse proportion to the rainfall, but nevertheless to a considerable extent

on every farm, is an indispensable essential to success. on the wheat-growing

areas. South Australian farmers were the first to demonstrate its value in

regions of small rainfall, and were actively practising the operation long

years before " dry farming," to which lately much attention world-wide

has been given, was even suggested. It is the practice to start fallowing for

next year's crop immediately the seeding operations of the year are com-

pleted, say, in June, and to continue this work through the winter as weather

allows. In the spring the land is cultivated and cleaned, and during the

summer it is surface cultivated as often as circumstances may require. Apart

from the many advantages accruing from fallowing—conservation of moisture,

nitrification, direct gain of nitrogen, and general amelioration of the soil

—

it is in this State a practice almost worth following for this reason alone,

that having the land ready for seeding allows of the wheat being sown in

good season, and the gain in wheat started in the first week of May compared

with the wheat coming up in the first week in June, other conditions being

similar, is 2bush. per acre or more when harvest arrives.

Altogether, if the average yield of wheat be read in apposition to land values,.

35s. U) £12 per acre in the wheat-growing areas, and to the cheap processes

of cultivation and exceptionally cheap methods of harvesting of which the

climatic conditions admit, it will be allowed that the position of farming in

the State is economically very strong.
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The wheats <>ro\vii are almost wlutlly of tin' class soft, wliilc, spiiii^ wlicats,

though ett'orts are beinu, lUiidc to iiiipiovc llicir strciiutli troiii tlic l)aker's

point of view. For percentages of tiour it ranks very high in the wtirld's

market, and for tlie color of the fiour it is scarcely surpassed ; consc(|ii('ntly

there is always a keen demand for tlie wheal in lMiro|)c [m- Idtjidinu pui poses.

The " fair average quality," as fixed by the Cluunber of Commerce, varies

from year to year from 61 Jibs, per bushel to 631bs. per busliel, but samples

specially cleaned for agricultural shows range in weight from ()lll»s. to (i'.tlbs.

per bushel.

To make manifest the predominant importance of wheat cultiii-e in the

rural economy of the State it has only to be instanced that, while t he estimated

total value of all kind of crops, vines, and fruit produced amounts to £18

per head of the population, the value of the wheat crop for grain and liay

is over £13 per head.

Camels Loading-, Far North.
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HORTICULTURE.

THE production of fruit on a commercial scale is carried on over a com-

paratively widely-scattered area in South Australia. This area may,

in respect to this industry, be divided into three climatic and soil zones, each

possessing forms of production peculiar to itself. Owing to this range of

conditions of soil and climate practically every kind of temperate and sub-

tropical fruit is grown to a high state of perfection.

The fruit-growing industry in South Australia (says Mr. Geo. Quinn,

the Horticultural Instructor) is carried on throughout a stretch of country

about 450 miles long, from Coonawarra in the South-East to Port Augusta

in the North. This area may, in respect to this industry, be divided into

three zones based on climatic and soil differences, and the items of produc-

tion are in keeping with the adaptabilities shown by the various kinds of

fruit for these zones. Apart from this point, the question of marketing the

produce' also is a very considerable factor in determining what shall be

grown with profit to the producer. These zones may be set out as follows :

—

Temperate Zone.—Districts receiving from 21in. to 4Uin. of rain annually, in

which the minimum temperature often falls below freezing point (32° F.) in

winter, but seldom exceeds 100° F. in summer. The soils herein vary from

light to heavy loams intermixed with disintegrated shales and sandstones, \vith

subsoils of reddish and yellow clays, sandstone rocks, and less often travertine

limestone crusts. In a general sense the clay subsoils predominate, and

are preferred, whilst the soils and subsoils which are often rich in organic

matter are poor in lime. This area embraces nearly the whole of the arable

parts of the ranges which rise from the sea near Cape Jervis and extend in a

north-easterly direction to Mount Pleasant. It also includes the Barossa

Ranges, extending from WiUiamsto\\ai through to Angaston. This approxi-

mately represents a tract of land upwards of 100 miles long by 15 to 20 miles

wide. To the north-west of this lies the smaller range of hills in which

Kapunda is located ; again, still farther to the north-west, the elevated

country beginning at Riverton and extending a considerable distance beyond

Clare. Passing farther in a north-westerly direction the southern spurs of

the Flinders Range are met near Crvstal Brook, embodying in their folds the

Beetaloo and Wirrabara forests and fruit-growing country. The elevated land

in the south-eastern portion of the State from Frances along the Victorian

border to Cape Northumberland and westward to Kingston and Millicent.

Selected pai-ts, chiefly coastal, of Kangaroo Island and of Eyre's Peninsula
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Pear Orchard, near Clare, 90 miles north of Adelaide.
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(county Flinders) are included in tliis zone. The kinds of fruits principally

grown in these parts include the apple, pear, plum, quince, cherry, walnut,

strawberry, raspberry, gooseberry, bush currants, and blackberry. In

favored positions the grape vine, fig, citrus fruits, peaches, nectarines, and

apricots of high quality are also grown. Irrigation is almost unresorted to in

fruit production within this zone.

Warmer Temperate Zone.-—This embodies a class of country receiving from

18in. to 21in. of rain which nearly all falls during the months of April to

October. The temperature of winter occasionally falls below zero, and may
sometimes exceed 100° F. in the shade during the months of December^

January, and February, accompanied by warm, hot, to dry winds. The soil

conditions consist chiefly of light sandy to moderately heavy clay loams with

occasional alluvial areas richer in organic matter. The subsoils are mainly

retentive of moisture, being red clays or limestone strata. This zone includes

the whole of the Adelaide plains ; the country around McLaren Vale, Morphett

Vale, and Reynella in the south ; a large part of the plains immediately south

of Gawier ; and the open portions of the plains in the Barossa district stretching

from Gawier northerly through Tanunda and Niiriootpa. It also includes

portions of the flats and foouhills along the range of hills around Clare. The

fruit products of these portions of the State consist of grapes for wine, table

and currant-making purposes, oranges and lemons, peaches, apricots, olives,

almonds, figs, nectarines, mulberries the respective importance of each being

approximately in the order as given above. Apples, pears, and plums are

grown in selected portions of these areas. Irrigation is universally applied to

the citrus plantations, but only occasionally used to supplement the rainfall

in the production of other clioice table fruits. Otherwise, thorough tillage of

the soil is relied upon to secure, admit, and retain the natural moisture

required for the year's growth.

Hot and Dry Zone.—Country receiving from Sin. to 17in. of rainfall per

annum with lower temperatures, often below freezing point, in the cool season

(June, July, and August), and frequently above 100° F.—rising to 117° F. in

the shade—in the summer, accompanied by hot, drying winds. Soils varying

from red, drifting, sandy loam to heavy, dark, stif? loams ; and subsoils, gravelly

(Flinders Eange slopes) to limestone and stiff marly clays along the River Mur-

ray, irrigation being absolutely necessary for maintaining the life of the fruit

trees. Under this heading is grouped the land situate within irrigable distance

of the river along the valley of the Murray above Morgan, and a few small areas

on the eastern and western slopes of the Flinders Range, near Orroroo, Quorn,

Stilling Nortli, and Baroota respectively. In this country the peach, apricot,

citrus tribe (oranges and lemons), fig, olive, and grape vine (including the

Muscat, Sultana, and Zante currant varieties) are produced in the greatest
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perfection under tlie inHuence of irrigation, C(nul)ined witli judicious tillai't-.

Appended to this may be viewed the more limited production in the interior

of the date pahn of commerce yrown 1)\' iiii^atidii lidin ai-tcsian liorcs at

Lake Harry and Hergott Spi'iiigs.

Vineyard and Orchard, Renniark, River Murray.

Commercial Production.

The commercial production of fruit in these various zones may be sum-

marised as follows :

—

Varieties and Districts.—At Coonawarra, in the South- Kast. appirs and

pears for inter-State and oversea (European) export, ])runes for drying, and

grapes for wine-making. In the Mount Lofty Ranges, a])])les and pears for

export
; cherries, plums, strawberries, gooseberries, bhickberries, raspberries,

and to a limited extent apricots and peaches, all for local market in Adelaide,

and for preserving factories near by. On the Adelaide Plains, oranges and

lemons, almonds, apricots, peaches, figs, pears, grapes for dessert and wine-

makng, and olives for oil-making. Of the latter product, about 16,000galls.

are annually produced. These fruits are practically all utilised for local or

inter-State markets. About 12 miles north of Adelaide, at Salisbury, arc

many fine orangeries, the fruit of which is utilised in a similar manner. In

the Barossa, commonly called Angaston, district an orcliardist may grow

apples, pears for export or canning, apricots, ])lums, and peaches for canning

and drying, currants for drying, and wine grapes, all side by side on the same

block. The same may be said of the Clare district, but owdng to the absence
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of canning factories the fruit suited for that purpose must be dried, and the

cUmatic conditions are slightly moister, so that drying kilns are in use. The

more northerly districts of Wirrabara, Beetaloo, &c., grow apples for export

and other fruits, which are consumed at the large seaports such as Port Pirie

and Wallaroo, also at Broken Hill, a large mining centre. Along the Murray

River valley at Renmark and other irrigation settlements the fruit, owing

to the distance from the seaboard, is all dried on the spot, with the exception

of some pears and Washington Navel oranges which have been successfully

exported to Europe.

Factors in Success.—To sum up, the chances for the settler at any of these

places may be said to depend upon—(1) The capital at command
; (2) the

capacity for hard work
; (-3) but by no means least, business management and

capability of grasping local conditions and acquiring a knowledge of the

business.

Estimated Expenditure and Profit.-—To establish a pear or apple orchard on

land other than irrigation settlements will take from £15 to £25 per acre, in-

cluding the purchase of tlie land, clearing, planting, and fencing, and will cost

on an average £2 5s. per acre in upkeep for the first five or six years, during

which time scarcely any return will be obtained. From then onwards the return

should rise from an average of Is. to 10s. per tree (a hundred trees are set to

the acre). If this is undertaken in the Mount Lofty Ranges, near Adelaide,

returns are obtained earlier by growing small fruits—strawberries, &c., and

7egetal)les on the hillsides and swamps respectively. These, however, call for

much hard work and close attention. In the warmer districts where peaclies,

plums, and apricots, are grown for canning and drying a return is obtained

in the third to fifth year, and it increases thence onwards until from £20 to

£35 per acre gross may be expected. It has been estimated by practical

fruitgrowers that a conservative calculation is £15 per acre net return for

apricots, peaches, plums for drying, pear and apple for export and local use
;

£25 per acre for citrus (orange chiefly) ; and from £15 to £20 per acre for

currant. Sultana, and raisin grapes when in fidl bearing.

Prospects of Expansion.

With the exceptions supplied in the small bush fruits such as raspberries

and bush currants there is room (so far as area cf suitable land is concerned)

for an immense expansion of the industry of fruit-growing in all branches

in South Australia. It is not considered by the fruit expert that the dense

populations of the Asiatic countries will, within any appreciable time, become

consumers of our temperate fruits at prices sufficiently remunerative to sus-

tain our growers on a civilised basis. Nearer to the wealthier fruit consumers

of Great Britain and northern Europe are situated countries wherein certain
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fruits, wliicli are not quickly ])erisli:il)le and wliich we grow well, lia\e beon

produced equally well for generations and at enormously less cost. The
production of the Zante currant in Greece, the prune in France and Bosnia,

the almond in Spain, Italy, and other Mediterranean regions, the raisin

(lexia and table) in Spain, the lemon in Italy and Sicily, the fig and Sultana in

Asia Minor, and the olive over many southern European lands indicates

some of the difHculties facing any attempt at stimulating an immediate ex-

pansion of the production of those kinds beyond the consuming power of the

Commonwealth. The sorts of fruit to which attention should be given

must be those which are capable of being placed on European and, possibly,

American, Asiatic, and New Zealand markets fresh, by means of insulated

storage, when the markets there are comparatively bare—apples, pears,

navel oranges, grapes, Japanese plums, cherries. Then there are those

which by improved processes in growing, selection, and preparation should

be capable of securing remimerative prices in open competition, viz.. Sultana,

raisin, canned and dried apricots, and canned pears.

Again, there are those kinds or their products which as yet are largely im-

ported from outside countries, notwithstanding the pi-otection of a high

Customs tariff, viz., figs (dried), olives (pickled and as oil), and grapes for

wine and .spirit manufactures.

The following table indicates the growth and fluctuations of the oversea

export trade in respect of fresh fruits shipped to England, South Africa,

and other coimtries since 1896 :—

•

Year. Cases.

1896 647

1897 11.334

189S 4,106

1899 12,264

1900 20,497

1901 48,411

1902 15,750

1903 56.178

1904 103.000

Year. Cases.

1905 95,493

1906 88,885

1907 36.998

1908 164.127

1909 75.760

1910 148.424

1911 85.321

1912 184,826

1913 41,383

The educational aspect of horticulture is not by any nieans neglected in

South Australia. The work of the horticultural branch consists uenerally

of instruction and the inspection of orchards, fruits, and plants. The range

of duties of the Chief Inspector and his staff is, of course, much wider. Lec-

tures are given in the country districts, at the School of Mines, and at the

Agricultural College ; pruning demonstrations and the planning and super

vision of various Government orchards. There is a small garden of four and

a half acres on the outskirts of Adelaide proper. This contams a labelled
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collection of upwards of 100 varieties of citrus trees and 70 varieties of grape

vines, along with a choice selection of practically all the sorts of fruit trees

grown in our latitude. These latter are planted and used for demonstration

purposes in connection with classes in fruit culture connected with the School

of Mines, and are used as a means of instructing individuals who are seeking

some special information. Demonstrations of pruning, propagation, and

general treatment of frnic trees and vines are given to teachers and scholars

from the larger public schools. Almost the whole of the trees in this orchard,

which was planted in 1908, have borne fruit, and the citrus trees have yielded

useful and interesting results. A portion of the ground is used as a nursery

for propagating trees for planting in other Government orchards.

Virg-in and Cultivated Land, Mount Lofty Ranges.

At Blackwood there is a fine experiment orchard, containing under test

thousands of varieties of fruits collected from all parts of the world. Spray-

ing tests are carried out, and a comprehensive practical inquiry into the

cause of bitter pit. The orchard at the Government Experimental Farm,
Kybylxjlite, in the South -East, was established in 1908 to demonstrate the

])0ssibilitics of apple pioduction for export on the neighboring selections.

The trees provide an illustration of how a farmer may succeed in growing

a commercial fruit plantation.

At ]-5crr!, on the Kiver Murray, a portion of the land set aside for an experi-

ment farm at this new irrigation settlement was allotted for experimental
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fi iiit culture. The effects of varying volumes of water on apricot, peach, and

citrus trees will be noted. The effect of under-drainage, manures, and difEe-

rent forms of tillage is also carefully tested on these trees, w^hilst on grapevines

different manures and methods of training are tried. The suitability of diffe-

rent prunes, almonds, and figs, comparative values of different stocks for citrus

trees, and new sorts of citrus trees have been chosen as subjects for tests.

Calculating 100 trees per acre as a conservative basis South Australia

possesses

—

£

Almonds, 2,625 acres yieldins; 282 tons of nuts worth at 6d. lb. 15,700

Apricots, 2,422 acres. 165,982bush., at 2s. 6d. bush 20,747

Apples, 9,550 acres, 583,860bush., at 2s. 6d. bush 72,985

Cherries, 870 acres, 42,607bush. at 4s. bush 8,52]

Pears, 1,450 acres, 81,644bush. at 3s. 4d. bush 13,007

Plums, 1,573 acres, 106,758bush. at 2s. bush 10,075

Oranges, 2,246 acres, 220,988bush. at 5s. bush 55,247

Lemons, 517 acres, 47,176bush. at 2s. bush 4,717

Peaches and nectarines, 1,872 acres, 80,315bush. at 4s. bush. .. 10,063

Unspecified, 373 acres, 5,533bush. at 2s. bush 553

Bush and berry, 579 acres, 13,338bush. at 6s. 8d. bush 4,444

Gurrants (dried), 2,334 tons 1.5cwts., at £37 6r. 8d. per ton (calcu-

lated at 4d. per lb.) 87,164

Sultanas (dried), 737 tons 3cwts.. at £46 13s. 4d. per ton (or 5d. per

lb.) 34,400

Gordo and Lexias, 995 tons Scwts., at £28 per ton (or 3d. per lb.) 27.871

Grand total £372,764

Freedom from Disease.

South Australian orchards are noted for their cleanliness—the war against

pests having been waged persistently along scientific lines. The vineyards

also are almost entirely free from disease, and the dreaded phylloxera has

never been known to exist. These facts must be taken into consideration,

and should certainly carry weight with the horticulturist in seeking a new

country. There are still thousands of acres of land, equally as productive as

that already planted, w^hich the Government are making available with all

possible speed. An orchard or vineyard becomes payable and provides a

comfortable competence in five to ten years from planting, according to the

sorts grown.

A man of tmall means who enters into fruit-growing must be prepared to

work hard at the commencement, and always intelligently. A first-hand

knowledge of his subject will, of course, stand him in good stead. As in all

I
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Other rural industries, those possessing money to take up land will find

facilities afforded bv the Government to continue and increase their opera-

tions. An export trade has been built up, and the world's markets are being

brought closer to the producer ; so that an almost imhmited field is open to

the friutgrower who combines industry with intelligence.

VEGETABLES

May be grown in a very wide range of sorts over an immense area of the

State through the cool months of April, May, June, July, August, and Sep-

tember, during which rain falls regularly and the temperatures are very

bracing and pleasant. Such short-seasoned kinds as cabbage, cauliflower,

brocoli, Brussels sprouts, kale, kohlrabi, turnip, radish, carrot, beetroot,

celery, spinach, lettuce, pea, bean, onion, leek, garlic, shallot, parsley, cress,

and mustard may be found in almost any kitchen garden where ordinary care

and industry is displayed. During the warmer months, covered by October,

November, December, January, February, and March, all members of the

melon family, including pumpkin, marrow, trombone, cucumber, watermelon,

sweet and rock melon, pie or preserving melon, along with tomato, egg fruit,

capsicum, rhubarb, potatoes, and asparagus, by the aid of irrigation, become

very productive. In the South-Eastern divisions potatoes are grown through

the summer without irrigation

.

In the deep, peaty soils in the cool gullies of the Mount Lofty Ranges the

somewhat unparalleled sight of beds of succulent cabbage, turnip, radish,

and lettuce of the finest quality may be seen growing through the summer
season alongside' of the heat-loving tomato, cucumber, or watermelon.

It is a remarkable fact that throughout the Southern Hemisphere it is only

in South Austraha that the grower of European race is more than able to hold

his own in the production of vegetables in competition with the industrious

Chinese.

OLIVE CULTURE.

For the olive tree to flourish it must, like the vine, have favorable climatic

conditions, and good, well-drained, and fairly open soils. These exist in South

Australia, and Italian experts have affirmed that this is one of the few countries

on the earth where the olive can be cultivated to perfection. Since the early

days of the State plantations have existed which contain stocks of reputation

from all the oUve-producing countries of Southern Europe, such as the

B()ui|uettier, Gros Redoneau, Saloneu, Blanquet, and Verdale. As far back

as 1851, at the Great Exhibition in London, oil manufactured in South Aus-

traha gained " honorable mention on account of its clearness, color, and flavor."

Subsequently the local production gained numerous prizes in other parts of
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the world, and was awarded a gold medal at the recent Franco-British

Exhibition at Shepherd's Bush. The late Sir Samuel Davenport, one of the

pioneei-s of olive-growing in this State, wrote, in the course of an article on

the subject
—

" We have every proof that the vine can flourish over most

extensive areas, and that there abounds amongst us alike conditions of soils

and climate where we have also proof that the olive tree thrives in a degree

which gives to South Australia a great advantage over many other regions

where the olive is grown, since by the aid of the elevated temperature of

summer, its fruit ripens in good time."

In estimating the value of the olive, its special claim on the score of its

great length of life and the cumulative crops it will jTield, when carefully

cultivated, through many generations of its owners, should not he overlooked.

In 1896 the number of trees in bearing in South Australia was 49,609, and

these produced 6,512galls. of oil. The area under trees has been steadily

increased, and the total production in 1910 was 26,340galls., compared with

16,464galls. for the previous year. From 14 acres in one of the oldest planta-

tions there have been harvested in one year 40 tons of olives, worth £8 per ton.

The cost of picking these amounted to £120, leaving a return of £200 from 14

acres. The price for average sample fruit ranges from £8 to £9 per ton, while

for the best quality as much as £10 per ton can be obtained. A grower may
easily become his own oilmaker, as the appliances recjuired for extracting the

product from the berries are of simple construction and inexpensive. Pre-

serving the green berry, though necessitating time and care, is also a very

profitable business.

At present the output of oil is not sufficient to enable exportation to take

place on any large scale. Practically the whole of the oil is sold within the

Commonwealth, and a very substantial price is realised.

Cultivation was for some time limited to the Adelaide plains and the foot-

hills of the Mount Lofty Eanges, but lauterly other centres have claimed

attention, and plantations have been successfully reared in those districts.

Large areas of South Australian soils could be turned to profitable account by

this industry, which is one tliat would prove an excellent investment for

capital and labor.
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VITICULTURE.

THE nature of the soil and the cUinatic conditions obtaining in South

Austraha are specially suited for the cultivation of the vine. Large

areas are devoted to vineyards, and the growth of the wine industry during

recent years has been remarkable.

The growers have exhibited much care and judgment in the selection of

the best and most suitable varieties of grapes, and have also introduced

improved plant and appliances in order to produce a high-quality wine.

30-year old Doradilla Vines, on foothills near Adelaide.

They have also induced French experts to emigrate to South Australia to

teach the most modern methods of planting and manufacture ; consequently

our wines have gained a high reputation throughout the world for their purity

and flavor, and the export trade is now considerable. Many visiting experts

have recorded their appreciation of the quality of South Australian wines,

and have prophesied a great future for the industry. Viscount des Garets,

a champagne maker of Epernay, France, visited a number of South Australian

cellars in .July, 1903, and after leaving the State on his way back to France
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he publicly made the following statements :

—
" Some of the best wines I

have tasted in Australia were those of South Australian ])roduction. I am
taking several cases of claret, white wines, and brandy to France with me.

Before many years the French market will be killed out, and I am quite sure

that the export of Australian wines will improve day by day and year by year.

Many of the ideas employed by the Australian winemakers came from their

own heads. These young countries can teach the older places many things,

and I have learnt some ideas which I will put into practice in France. My
countrymen do not travel enough. There is always something to be learned

in the changed conditions of younger countries. I intend to tell them that

when I get home, and persuade them to come and see what Australia has to

show. Land, land, land everywhere ; and out here I see the best means,

not to become wealthy, but to live very comfortably and make money. It

is a great mistake for the old countries not to send more people out to these

places. Land is to be had cheaply, and I think the French farmer comes out

on tojD of the list. I will speak about these things when I get home."

South Australian wines and brandies have gained a large number of prizes

at foreign and inter-State exhibitions, and are now in general use in the

hospitals of Australia, and many similar institutions in Great Britain.

The Colonial Surgeon in one of his reports stated
—

" Colonial wine still

continues to be used [in the hospitals], and the experience verifies the remark

made in previous reports that, while it costs less, it is superior to the imported

article." The Lancet, a well-known medical journal, also bears testimony

to the quality of our local production, and in commenting upon a consignment

of South Australian wines sent to London, it states
—

" Australia at a moderate

cost is sending us really good wines of excellent type, and each year sees a

marked improvement in the tone and quality of the vintage."

The Brandy Industry.

With the development of the wine industry there has also been a great

increase in the production of brandy, and the superior quality of the South

Australian article, manufactured from the pure juice of the grape, has been

readily recognised by the medical faculty at home and abroad. About

350,000galls. of spirits are produced annually, and the trade is a rapidly

increasing and profitable one.

Land Suitable for Vineyards.

The State Viticultural Expert, Professor Perkins, afiirms that " the manu-

facture of a good sound wine capable of holding its own in the world's market

can readily be obtained from a large portion of our agricultural areas." Land
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suitable for vine-growing is obtainable at prices ranging from £10 to £20 per

acre. The cost of cultivation is not heavy, and the industry is one which

offers a good field for the employment of capital and labor. Already a

large amount of capital has been invested, and some of the establishments

are of considerable magnitude. The largest and most up-to-date wine-making

and distilling establishment in the Southern Hemisphere is situated in this

State.

Vineyards Free prom Disease.

It is gratifving to be able to record that the vineyards of South Australia

are completely fi-ee from serious disease of any kind. The Chief Inspector

of Vineyards under the Phylloxera Act, who has several times made a minute

inspection of all the vineyards in the State, in his last annual report, among

other things, says
—

" When I undertook these inspections I little thought,

and hardly dared to hope, that 10 years after it would be my good fortune

to once again report ' total freedom from the dreaded phylloxera, as well as

from any other serious disease of the vine.'
"

Fruit Exhibit, Adelaide Royal Show.
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Remarkable Pines (pinus insig-nis), 24 years old. Wirrabara Forest.
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FORESTRY.

DURING recent years great activity has been displayed in forestry. In

South Australia many useful varieties of timbers are grown, and the

department has adopted vigorous conservation. Like other States of

Australia, the earlier colonists paid little heed to the future when they

demolished trees in wholesale manner and neglected to replace the deficiency

by planting. There is a tremendous leeway to make up, but the department

is attacking it in a thoroughly systematic manner. There are now extensive

forests of valuable timber, and every year operations are becoming more

extensive. Thirty-six years ago the number of trees planted for the 12

months was 100,000. Between 1886 and the early nineties planting was on

rather a large scale, comparatively ; but after that time there was a marked

decrease, particularly from 1900 to 1904, and then a strong upward movement

set in and has been maintained with considerable advantage ever since.

In 1876 the number of trees given to farmers was only 30,000, and in 1911

there were 312,522 distributed, and expenditure has grown from £6,000 to

£21,000. In 1910 the financial outlay was doubled, compared with the

previous year—£16,000 as against £8,000.

Since 1877 17,002 acres have been enclosed for planting, 9,232,965 trees

have been planted, and 8,500,000 trees have been distributed.

Among the varieties of trees planted are yate gum, sugar gum, box gum,

blue gum, spotted gum, yellow box, red gum, remarkable pine, large flowered

stringybark, narrow-leaved ironbark, blackbutt, leather jacket, forest red

gum, Victorian ironbark, black wattle, blackwood, Canary Island pine,

maritime pine, and aleppo pine.

The following table will give at a glance the present position :

—

Area of forest reserves .

.

Area enclosed for planting during the year

Total area enclosed for planting

Number of trees planted during the year

01 wliicli are growing . .

Stock of trees in nurseries

Revenue for year

Expenditure ditto

Value of permanent improvements

161,052 acres

1,078 acres

18,080 acres

502,550

471,330

1,337,281

£5,608 lis. 5d.

£22,858 8s. lid.

£144,998
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There were planted in 1913, 502,550 trees, of which 471,330, or 93| per cent.,

were living a year later. The area planted during the 12 months to June 30th,

1913, was 924 acres.

The hills and valleys of the Mount Lofty Ranges and elevated tablelands of

the north and portions of the southern districts of South Australia are well

timbered with various species of eucalvjiti, acacia, sheaoak, cherry, and honey-

suckle. On the plains, where the rainfall is less, the native pine and lesser

species of eucalypti are found.

The various species of eucalypti, commonly called gums, which comprise

the major portion of the wooded area of the State, are widely distributed.

The common names for these trees are red, blue, and sugar gum, stringybark,

box, manna, and candlebark gum, and most of these provide first-class timber

for all purposes where strength and durability are required —such as sleepers,

piles, telegraph poles, fencing posts, well slabs, &c. The majority are also

well suited for ornamental purposes and shelter of stock. The inferior

varieties, such as mallee, furnish most of the firewood used in South Australia,

while others are valuable for the oil and other products which are extracted

from them.

Many English trees flourish well in parts of the State. The best return

from any exotic is derived from the Remarkable Pine, a native of California.

The growth of this tree is phenomenal, and already fi-uit boxes are being made

from pines planted 25 years ago.

The State owns 161,052 acres devoted to the protection and rearing of timber

trees. The Woods and Forests Department, which was established in 1875,

also rears and distributes to landowners large numbers of trees, which are

planted as avenues and shelter for stock. Up to the 2:)resent about 8,500,000

trees have been distributed.

Date palms are successfully grown at Hergott Springs, 400 miles north of

Adelaide, and at Lake Harry, 20 miles north-east of Hergott.

FORESTRY AT THE UNIVERSITY OF ADELAIDE.

By the co-operation of the University and the Forest Department, the

training of foresters is progressing satisfactorily. One student has iiualified

for the Bachelor of Science Degree in Forestry, and others will in time

follow. A Prospectus of Courses of Training is available from the Forest

Department.

Investigations in forestry are also being carried out, whicli will have useful

results.
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WATTLE-GROWING

THE growing of wattle (acacia) for the bark, which is now used for tanning

leatlier, is carried on extensively in South Australia. Over a large

area the wattle grows naturally, and regular crops of bark are obtained

without any outlay in resj^ect to sowing and cultivation.

There is always a demand for good quality bark, and the industry has become

of such commercial importance that it has warranted the clearing of large areas

of comparatively poor land for the purpose of sowing for wattles. The trees

are fit to strip at 5 to 7 years old, according to soil and locality, and after this

time will yield from one ton per acre. By stripping the largest trees the

thinning gives room for young trees to grow, and that will yield a supply for

many years. The market price of the bark is from £5 to £8 per ton.

Thousands of tons of bark are exported annually, and large quantities are

used in the local tanneries.

Water-hole on Lindsay Cruiik, Central Australia.
lied Gum Trees Growiiiff on the Banks (Eucahijitus rostrata).
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PASTORAL INDUSTRY.

THE expansion of the p istoral industry has had niu(;h to do with the

general prosperity of Soutli Australia. The pastoralist has been the

pioneer settler testing the country and pointing the way for agricultural and

closer settlement. The annual returns from pastoral pursuits in South

Australia are estimated to have a value of nearly £4,000,000. Even this

amount does not represent the full benefits of the industry or the amount

of money actually disbursed among the community. The net value of

pastoral products exported (oversea)—sheep, cattle, and horses (living), meat

(frozen, &c.), skins and hides, tallow, wool, &c., for the year 1912 amounted

to £2,685,321 compared with £2,571,660 in 1911.

Of the total area of the State—213,241,800 acres— 11,186,540 acres are

alienated, either wholly or conditionally, and 111,001,510 acres are leased

'(excluding 89,077 acres leased for mining purposes). There are 82,403,335

acres of the leased countrv situated outside and 28,538,175 acres within the

•counties. Beyond the limits of agricultural settlement 143,042 square

miles (91,546,770 acres) are held by Crown lessees as sheep or cattle runs.

The rental paid was £25,656, as against £25,681 in the previous year. The

following table shows the area of leased land for depasturing purposes :

—



140 HANDBOOK OF SOUTH AUSTRALIA.



PASTORAL INDUSTRY. 141

The following is a decennial retuiii showing the nuinl)er of depasturing

certificates issued (exclusive of those issued by district councils) :

—
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pastoral industry.

Stock per Square Mile in each J)ivision, 1912.

1-13
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to the breeding of sheep and cattle. Within two years of the proclamation

cattle were brought overland from New South Wales, and the pioneer

pastorahsts' went farther and farther afield, increasing their flocks and herds

from year to year. A history of the pastoral industry would embrace the

commercial, agricultural, and social record of the State. The pastoralist

" blazed the trail," and it was upon him that the early colonists depended for

food supplies and the inauguration of an export trade which ever since has

been tbp base of the State's prosperity.

Shipping- Wool, Port Adelaide.

Flocks and Fleeces.

The first vessels which left London for South Australia carried Leicester

and Southdown sheep. Purchases were made en route at Capetown, where

sheep were selling at the time at os. each. The South Australian Company
purchased Merinos from Saxony and Tasmania, and importations of Merinos

were made at an early date from New South Wales. Within two years of

the proclamation of the province the flocks numbered 28,000. Importation

and natural increase made the colonizing company tlie owner of 20,000 sheep

by the end of 1841, and several private individuals' herd flocks up to 10,000

each. From that time onwards there was an annual addition to the flocks,

and the value of the wool exported steadily increased.

In 18.37 four bales of wool were shipped to London, this " parcel " consti-

tuting the first export of a. South Australian clip ! Total shipments of wocl
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to the end of 1912 aggregated over 2,(;53,000,00()ll)s., and a value exceeding

£76,000,000 ! The growth of this brancli of the past(jrai industi-v since 1850

is shown in the following table :

—

Year.
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" Local "' "Wool Sales.

At one time the bulk of South AustraUaD grown wool was shipped by the

growers to London. About 1860 foreign buyers began making direct

purchase in Australia, but it was not until the eighties that Australian wool

auctions assumed any importance. The development of " local sales " in

South Australia is indicated in the following :

—

1894-5 .

.

1895-6 .

.

1896-7 .

.

1897-8 .

.

1898-9 ..

1899-1900
1900-1 .

.

1901-2 .

.

1902-3 .

.

1903-4 .

.

1904-5 .

.

1905-6 .

.

1906-7 .

.

1907-8 .

.

1908-9 .

.

1909-10 ..

1910-11 ..

1911-12 ..

1912-13 ..

Season.

Bales.

173.189

179,576

153,751

116,592

113,056
119,766

115,774
111,676

96,524
98,484

108,838

124,472

146,431

163,892

105,513

160,573
174,639

176 985
164,259

Bales.

64,056

80,234

63,804

51,287

61,122

70,682

42,637

65.239

61,215

58.509

71,018

85.691

105,925

119,713

134,701

138,757

145,076

147,375

147,983

Per cort.

Local
Sales to

Exports.

Bales.

37
41

41

43
54
58

37
58
63

59
65
68
7-2

73

85
86

S3
83
89

Characteristics of South Australian Merinos.

The Merino flocks of the State had an excellent foundation in the parent

flocks selected in Saxony and from the Macarthur pioneer stud, New South

Wales ; and it has ever been the ambition of leading breeders to improve the

constitution and frame of the animal and increase the weight and value of

its fleece. As a result a special type of Merino has been produced in South

Australia, and heavy drafts are annually made upon leading studs to fill

orders from all parts of Austraha, New Zealand, and South Africa. The

South Australian Merino, which is so much in favor in the interior of the

continent and the countries mentioned, is a vigorous animal of large S5"m-

metrical frame, robust constitution, carrying a heavy fleece of wool of long

staple, showing character, and possessing beautiful lustre and softness.

Artificial feeding is never on any consideration practised by the leading stud

Merino breeders of the State. The relentless law of th.e survival of the fittest

is allowed full scope. There are a number of high-class Merino stud flocks

in the State.
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Various mutton breeds, such as Shropshire, Lincohi, Leicester, Dorset-

Horn, and Eomney Marsh have been introduced, and they have had a marked

influence in improving the quahty of lambs frozen and exported to the United

Kingdom. Angora Goats do remarkably well in various parts of the

State.

Cattle.

It was on April 3rd, 1838, that the first herd of cattle arrived in Adelaide

overland from Sydney. It comprised 335 head, and was in charge of the

owners, Mr. Joseph Hawdon and Mr. C. Bonney, who during the journey of

10 weeks lost only four bullocks. To celebrate this important event 90

gentlemen sat down at a public dinner, and an ox chosen from the herd was

roasted whole. Mr. Eyre, who subsequently won renown for his exploring

exploits, was the second overlander with cattle, and Captain Sturt was in

charge of the third party. From that time onwards cattle-raising became a

profitable industry, and the herds gradually increased, as may be gathered

from the following :

—

Year.
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of the best animals in a given period suitable for " cart and farm work."

High-class stock was imported by leading breeders at various periods. South

Australia is the natural home of the horse, climate and herbage being

unequalled in aiding the production of a hardy animal. The horses bred in

tlie far northern parts of this State are wonderfully stanch and are good

*' doers." Tiiey are capable of making long journeys without shoes on a

minimum supply of water and feed. Astonishing feats of endurance are

recorded in favor of the South Australian bred horse accustomed to the

stony saltbush plains of some of the north country. Stuart, the explorer,

on his great trip across the continent used northern-bred horses, and they

carried the party long stages day after da}-. Only one animal Avas lost on

this arduous journey.

The following shows the number of horses in the State during the years

given :

—

Year.

1838
1840
1850
1860

Horses.

i80

1 ,060

6,488

49,399

Year.

1870

1890

1900

Horses.

83,744
1.55,915

187,686

166,790
i

Year. Horses.

1910
1911

1912

249,326
259.719

276,539

The percentage of horses in South Australia to the total for the Common-

wealth has risen from 10-20 in 1901 to 11-53 in 1912.

For a ti rne little attention was paid to horse-breeding, owing to the low

prices ruling ; but with the increasing demands from South Africa and for

the [ndian remount service the industry has revived. During recent years

a great improvement has taken place in quality, and further efforts are being

made to produce the right stamp of animals. Frequent drafts are sent to

India, Java, and South Africa.

The Australian turf owes much to the enterprise of early South Australians.

The high standard in the thoroughbred classes up to the eighties was due

largely to the influence of South Australian horses.

Frozen Meat Trade.

The growth of the frozen meat trade has largely contributed to the general

prosperity of the pastoral and agricultural industries of the State. Freezing

works have taken the place of " boiling-down " establishments, and the

change has meant a great deal to growers.

It is estimated that for the year 1912 slaughterings for home consumption

and export represented 1,329,763 sheep and lambs, 112,109 cattle, and 84,792

pigs.
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The followins; table shows the total exports of frozen mutton and lambs

since the inauguration of the export business in 1895-6 :

—

\T^„ „
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FISHERIES.

South Australia has a coast hue of 2,G8G juih's, and witli its well-

sheltered bays, islands, and coves is naturally the home of fish and the

paradise of both fisherman and angler, as nearly all fishins; is carried out

under the most favorable conditions, shelter from hard gales for the boats

being plentiful.

The, principal fishing grounds are in the vicinity of Kangaroo Island,

Spencer's Gulf, St. Vincent's Gulf, and the West and South-East Coasts,

where hundreds of fishermen ply their calling successfully, using a fleet of

boats that is said to be the finest in Australia. They are principally cutter-

rigged and motor-propelled well boats, which carry their freights to the various

ports in a live state for shipment by railway to the markets.

The facilities now offered for transit by refrigerator steamers running to

the fishing ports of the West Coast will make it possible for a greater number

of fishermen to exploit these grounds.

Crayfishing is an important branch of the industry. During the last two

years the number of men employed has been doubled, but even now the

supply is not equal to the demand.

The principal sea fishes caught in the waters of our State are sclinapper,

whiting, butterfish, garfish, mullet, snook, salmon, flounder, bream, and

barracouta, while among the Crustacea, crayfish and the blue swimming crab

are the most important.

The most valuable of our inland fisheries is the River Murray, wliich, witb

its lakes and backwaters, provides very large (piantities of IMurray cod,

mulloway, perch, bream, and J^Iurray lobster, for which there is a good demand.

Over 323 tons were carried by rail to markets for the year ending June 30th,

i!)]3, and large quantities were sold at the various towns on the river.

The market price for cod reached Is. lOd. per pound in October, 1912.

Fishing by anglers can be had on many grounds along the seacoast, and

frequently large hauls are taken by yachtsmen in the gulfs. Good catches

are also made in streams where fish have been placed by the department,

and from the various jetties, the waters around which are protected by the

Act against the use of any description of net.

The Federal investigation ship Endeavor has trawled, for scientific investi-

gation, on our coast, and the Federal Director of Fisheries (Mr. H .C. Danuevig)
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is confident that he has discovered a good fishing ground in the great

Aiistralian Bight. Should this discovery prove of commercial value there is

no doubt that trawUng will be carried on for the Adelaide market.

Should the waters and nature of the sea-bottom prove suitable, varieties

of edible fish from the northern seas may be introduced to our State.

The Fisheries Acts of 1904 and 1909, and the regulations thereunder,

express the fisliing laws of the State. These provide for the supervision of

the fisheries and the fostering of tlie industry. Fishermen who ply their

calling must be either natural born or naturalised British subjects, and be

licensed—the fee, 10s. per annum.

The boats used in the industry are registered with a view to protecting

the indiscriminate taking of fish. Provision is made for the establishment

of natural hatcheries for protection during periods of propagation, for restrict-

ing the use of harmful devices used for taking fish, and in other ways for the

benefit of the industry.

A new feature of the Acts is the provision made for paying out of licence

fees for the destruction of fish enemies, and under this the department has paid

over £4,602 for the heads of cormorants and turtles. It is believed that each

cormorant devours 5lbs. of fish daily, and the destructiveness of turtles, in

regard to fish spawn, is well known. By the removal of these enemies fish

life has been preserved to a great extent.

Close seasons have been proclaimed, during which it is illegal to use any

description of net, while other places have been set aside as natural hatcheries.

At the request of the Groverument of South Australia the New South Wales

Fisheries Department has closed Lake Victoria, situated a short distance

outside the border of this State, which is one of the principal natural hatcheries

and nursery for tlie Murray cod, and the whole Murray River from there to

Blanchetown is closed during the months of October and November.

During the year 1912-13 there were licensed fishermen using over 900

registered fishing boats. The amount of fish carried over the South Aus-

tralian Railways during the same period was 1,440 tons, with a freight value

of £4,033 15s. lid.
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MANUFACTURES.

IN
a country of such vast expanse, and with, the wonderfully fertile soil

which South Australia possesses, it must necessarily follow that primary

production is, and will continue for an indefiiiite period to be, the most im-

portant item in the programme of the State's operations. Nevertheless, there

are established numerous secondary industries which have made wonderful

strides during the past decade ; and in many articles of household use the

State is practically self-supporting. Machinery for the agriculturist takes a

prominent place among local manufactures, and throughout the State there are

workshops for turning out every implement from the plough to the modern

harvester. In this connection South Australia has to her credit the invention

of implements which have considerably cheapened the cost of farming, and

brought under profitable cultivation large areas which would not otherwise

have been available. In the large engineering manufactories immense pieces

of mining and other machinery are turned out, which would do credit to many

an old-world establishment. The Government possesses extensive work-

shops, where the construction of locomotives and roUing-stock for the railways

is undertaken ; and materials for waterworks, sewers, and other services

are also manufactured in the State, both departmentally and by private

enterprise.

The mining industry is responsible for the employment of a large number

of artisans. At Port Pirie, a shipping centre north of Adelaide, the ore from

the Broken Hill mines is smelted in what is admittedly the largest silver-lead

smelting works extant ; and nearer Adelaide (at Wallaroo) are the copper

smelting works, which turn South AustraUa's chief metal product to com-

mercial account.

Generally speaking the factories are up to date in plant and arrangement,

and compare favorably in so far as the comfort of the employes is concerned

with any part of the world.

That many important manufacturing industries have gained a firm footing

in this State is emphasized by the following official statistics :—The total

number of factories in South Australia at the end of 1912 was 1,341. These

•employed 28,500 persons, and the salaries and wages paid during the year,

exclusive of the amounts drawn irom the business by working proprietors,

totalled £2,869,965. The approximate amount invested in land, buildings,

plant, and machinery was £5,878,374. The vahie of the raw material treated
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or worked up is set down at over £8,199,110, and the wholesale selling value

on the premises of new work turned out and the charges to customers for

repairing work total some £13,450,000, which shows that the net value of the

secondary industiies to the State is about £5,250,000 annually.

Chamber of Manufactures.

The South Australian Chamber of Manufactures is an active body, composed

of representatives of the leading manufacturing firms. It is the oldest

organisation of its kind in Austraha, and has justified its existence a thousand-

fold. The chief objects of the Chamber are- " To promote the development

of South Australian manufactures and products, and in furtherance of such

objects ((/) to hold meetings at which lectures may be delivered, papers read

and discussed, and, where deemed of sufficient value, pubhshed for distribution

amongst members
; (6) to hold exhibitions foi' the display of manufactures

and products, and such of the arts as may be deemed advisable
;

(c) to offer

premiums or prizes for new inventions, and to encourage skill in connection

with work ap]>ertaining to the objects of the Chamber
;

(d) to establish a

library and industrial museum, accessible to the members of the Chamber ;

(e) to closely watch all legislation and decisions of the courts on matters afTect-

ing the objects of the Chamber, and to take such action as may be deemed

necessary."

The Chamber is the owner of a fine property in Pirie Street, which is known

as the Chamber of Manuiacturf s.

Silver-Lead Smelting- Works, Port Pirie.
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All-Australian Exhibition.

In carrying out its objects the Chamber has engaged in a numbci' of under-

takings to bring the ])rodiictions of tlie State uiuiei- public ludice. Tlic nio.st

important of these is without (htubt its p(M-iodical e.xlubition of manufactures,

products, arts, and industries, which is lield in Achdaide every five years.

The next of these exhibitions will take place in 1915 for two months, opening

on March 26th of that year. The exlubitions, whicli are confined strictly to

things Australian, include sections for manufacturers' trade exhibits, fine and

iipplied arts and crafts of every description.

From Stripper to Winnow^er.
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IRRIGATION AND RECLAMATION.

THE birth of practical irrigation in Soutli Australia dates from the

advent of Messrs. Chaffey Bros., at Renmark, in 1887. Previously a,

number of our progressive settlers had practised the aid of artificial watering,

but not on an extensive or properly estabhshed system.

The pioneer firm of irrigators were practical Americans, hailing originally

from Canada, afterwards migrating to California, where they established suc-

cessfully two irrigation settlements in Etiwanda and Ontario. These eminent

irrigationists were sanguine as to the great future possibilities to be derived

from the artificial application of water as the prime factor in successful cul-

tivation, and the closer settlement movement of our semi-arid country along

the banks of the Murray wherever the water supply w^as sufficient to meet

such requirements.

As in every great movement, initial mistakes were made, but the optimism

of these promoters of irrigation never flagged, despite the army of pessimists-

they had to contend with. The results of to-day amply justify that optimistic

spirit, and the State is now awakening to the true value of its irrigation in-

heritance.

Ten years ago national irrigation in the arid and semi-arid States of America

was a dream of the distant future—to-day it is a pronounced fact. Country

which was considered as desert, as hopeless as the Sahara in one sense of the

term, with the successful and economical application of water, now^ supports

tens of thousands of prosperous settlers.

South Australia does not aspire to extensive irrigation areas, but there is

room for many lesser schemes apart from those along the Murray Valley^

Mr. S. Mcintosh, Director of Irrigation, writes

—

Scattered over our dry and semi-arid districts, wherever natural waters

are available, as at Pekina, we possess quite a number of areas ranging from

a few hundreds up to several thousand acres in extent, which could be profit-

ably irrigated by the gravitation system from headworks. Artesian water

supplies also promise a large share in the prosperous occupation of considerable

areas of at present practically worthless country, wherever the quality of

the water is suitable. At present very valuable and interesting experiments

are being carried out by the New South Wales authorities and others in the

neutralising of the injurious alkalis contained in some of their artesian flows

;

and we are sanguine that practical scientific research work in this direction

will, at a no great distant period of time, enable us to profitably and success-

fully use water which at present contains such an excess quantity of certain

solids as to render it positively dangerous to plant life. Still we have many
instances of artesian water being used with success in the growth of fruit
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trees, vines, date palms, and fodders. Fruit from tlie date plantations at

Hergott Springs is, during the season, on sale, and its quality compares

more than favorably with the very best imported article, while tlie price is

within the reach of all. There is room for very considerable areas of this

valuable product, and there is no doubt as to the market in this direction for

years to come ; in fact, as population increases, so will the demand for this

(when grown in South Australia) clean, wholesome, and popular fruit.

Lucerne and fodder grasses can be produced in abundance on our dry

lands with the judicious use of water, and country at present carrying not

more than a sheep to five or 10 acres rendered capable of successfully grazing

from 15 to 20 sheep to the acre. The value of such irrigated pastures is the

better realised and appreciated during the periods of drought, when thousands

of stock which would, under natural conditions, perish, can then either be

carried over the lean years or fattened and marketed with a considerable

margin of profit to the owner.

Irrig-ation Channel, Renmark.

Results of Irrigation.

Renmark, which came into existence in 1887, has a populatic n of over

2,500. It is situated en the Murray River, 355 miles from the mouth, by river,

156 miles above Morgan, 44 miles below the Victorian border, and 161 miles

below the junction of the Darling River with the Murray at Wentwortli.
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By land, Reninark is 75 miles from Morgan, and 179 miles by rail

and road from Adelaide. In November, 1913, tlie construction of

a railway on the eastern side of the River, with its terminus about

two miles below Renmark, was completed. Renmark is an irrigation

colony, and was founded under the Chaffey Bros. Irrigation Works Act of

1887. Since 1897 the irrigation works have been administered by the Ren-

mark Irrigation Trust No 1, a body elected periodically from among them-

selves, by the ratepayers of the settlement. The original grant of land to

Chaffey Bros, comprised 250,000 acres, and extended to the New South Wales

border. In 1902 the area actually controlled by the Irrigation Trust was

reduced to 13,348 acres ; but in addition to this 15,652 acres have been dedi-

cated to the Trust for commonage purposes. Renmark, now recognised,

together witli the sister settlement of Mildura, as one of the most successful

irrigation settlements in the world, is the outcome of the enterprise and energy

of Messrs. Chaffey Bros. The early settlers paid from £20 to £25 an acre

for uncleared land with attached water right, believing that the efficiency

of the pumping service was guaranteed by the Government. The failure of

the promoters left the works in a very unsatisfactory state. In 1896 and 1900

loans of £3,000 and £16,000, respectively, were granted by the Government

to enable the Trust to put the machinery and channels into a state of efficiency.

This money is now being paid in half-yearly instalments of principal and

interest.

The following table will serve to illustrate the gradual progress of the

settlemeni" to its present satisfactory condition :

—
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The following are tlie figures for the fruits produced in llenmark during the

last two seasons :

—

Vai-ieties.

Apricots

Peaches

Pears

Currants

Sultanas

Lexias

Layers

Distillery Grapes . . .

Total Dried (Weight)

Oranges
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180,000galls. per hour. Tlie Nor'-West Bend Estate contains 2,422 acres,

of wliicli about 400 are under the water command ; a further 500 acres could

be irrigated with profit. Pumping plants with a capacity of 407,500galls.

have been erected. Brenda Park, the property of Mr. S. Willcox, contains

10,438 acres, of which 700 are reclaimed from river floods and irrigated.

The full pumping plant has a capacity of 520,000galls. per hour. Both

Brenda and Nor'-West Bend consist partly of areas reclaimed against river

floods, and at certain seasons of the year can be irrigated from sluice gates

by gravitation from the river. A number of other irrigation farms and plots

are to be found along the river banks throughout its length.

With judicious cultivation and irrigation, crops of two tons of currants

and raisins per acre are no exception. Lucerne crops yield up to 12 tons of

dry or 36 tons of green fodder per acre, while with systematic grazing from

10 to 30 sheep per acre can be carried at a profit.

r

Reclaimed Swamp Land, Murray Bridge.

What promises to be the most successful class of closer settlement in the

State, is on the reclaimed swamp and overflow lands of the lower Murray.
The valley of the Kiver Murray contains approximately 250,000 acres of land

of varying quality, all rich in organic matter, and the bulk of which may be
utilised with a very decided margin of profit. The upper lands can in many
places be either wholly or partially reclaimed, and when the river water falls

below the level to permit of gravitation irrigation, owing to the low lift,

effective and economical pumping plants can supply the balance of water
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required for intense culture at a niiiiiniuiu eost. Fiiewood is to lie liad in

abundance, and charcoal as a motive power can bo produced at a low fio-ure.

The soils on the lower reaches of the river, of which there is a very considerable

area that can be reclaimed, have proved both from analysis and actual results

to be some of the richest in the known world. They are composed of layer

upon layer of rich river silt, intermixed with immense bodies of decomposed

vegetable (aquatic and semi-aquatic) growth, added to the droppings of fish,

water birds, <fec., and deposits of decayed animal matter, to a total depth

in many places in the lower Murray of over 40ft. There can be no possible

shadow of doubt, but where such lands as described are properly reclaimed

against the inroads of flood waters, and effectively drained, they will become

some of the most productive in Australia, and will hold their own with the

best in the older countries of the world.

The overflow swamps of the Murray, from its discharge into Lake Alex-

andrina up stream to Mannum, contains approximately 25,0C0 acres of the

richest organic soils in Australia, proved by analyses, which gave the

phenomenal result of 41,275lbs. nitrogen, 5,200lbs. phosphoric acid, and

39,325lbs. potash to the acre foot (dried at 105 per cent. c). Practical results

include a crop of 30 tons of onions to the acre, grown by Messrs. H. W.
Morphett & Co., of Woods Point ; 3J tons of lucerne hay per acre from at

least two local farms from one cut. The annual average lucerne hay crop is

from 7 to 10 tons ; the plant continues growing during winter ; in addition

to wonderful yields of malting barley, oats, mangolds, pumpkins, beans, &c.

The following list gives the respective areas reclaimed, with general particu-

lars :

—

1881. Sir W. F. D. Jervois, of Wellington Station (then Governor of the

colony), and now' owned by Mrs. M. Bowman, started with a low embank-

ment and reclaimed 3,320 acres against ordinary river floods
;
partly sown

with grasses, &c., and almost exclusively devoted to stock grazing.

1882—1908. Messrs. W. H. Morphett & Co., of Woods Point, area ap-

proximately 2,000 acres. The first swamp was fully reclaimed in 1908, and

contains 650 acres ; approximately another 1,000 acres have since been

reclaimed. These areas are cropped with lucerne, onions, English barley,

the first-named predominating ; the balance is used for grazing and crops

also. Besides carrying a large number of sheep, about 350 cows are milked.

1896. The late Mr. Macfarlane, of WeUington Lodge, reclaimed over 7C0

acres at a cost exceeding £10,000. This land is now used for grazing and

carries a very heavy stocking.

1898. Hon. J. Cowan, M.L.C., of Glen Lossie, reclaimed 800 acres, part of

which is used for intense culture, although the bulk of the land is devoted to

stock-grazing. Some phenomenal heavy hay and fodder crops have been

harvested from this area.
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1905. Mobilong area, about 480 acres, was protected by tlie Government

from the river overflow with the completion of a levee commenced in 1884.

It is divided into 39 blocks, varying from 4|: to 25 acres in extent. In this,

as in all other reclaimed areas, wherever the naturally drained lands are

cropped splendid returns follow.

The Government ]^jxperimental Farm, which contains 40 acres, was estab-

lished in 1906, with a view of assisting the settlers to successfully solve the

problems of drainage and intense culture on this class of country, and under the

peculiar natural conditions obtaining. Up to the present many useful lessons

have been learnt from the practical experiments conducted on the farm, and with

the experience gained still better results may be expected in the near future.

Dairying is the principal industry on Mobilong, as well as on the other areas

reclaimed by the Government.

1905. Burdett area, 120 acres, was also reclaimed by the Government.

It is divided into 17 blocks, all of which are occupied, and command a high

premium, as do all other lands of this class.

1907. Long Flat area was added to the list l^y the Government. This

covers 360 acres, subdivided into 20 blocks.

1909. Monteith area, of about 1,000 acres, was protected from the river

overflow by the State, and allocated to 37 applicants. This is one of the

richest swamp areas within the Murray Valley, and with proper management

on the part of the owners will become one of the show places of Australia

in the matter of crop and fodder record yields per acre. Several other swamps

of lesser areas than those enumerated have been partly reclaimed, whilst

others (including Mypolonga, of 1,833 acres, by the Government) are being

converted into rich and fertile estates.

Areas which will be reclaimed at an early date are—Pompoota, 563 acres
;

and Wall Swamp, 466 acres. At Mypolonga 1,833 acres swamp lands, 1,270

acres of high lands will be irrigated, in addition to which over 3,000 acres

will be available for farming blocks

At Swanport 116 acres have been reclaimed, and negotiations are now
proceeding for the purchase of adjoining high lands.

At Berri an area of about 8,900 acres are irrigable, of which 2,070 acres

divided into 98 blocks are let on perpetual lease ; 79| acres has been set apart

for irrigation experimental work, to assist in securing the highest results from

the river lands. The site includes all classes of soil common to the Murray

Valley. It is intended to carry on fairly extensive trials with fruit trees

and vines of new and approved marketable varieties, fodders and other

economic plants, and no doubt many valuable lessons will result. A dry

farming plot of 157 J acres is attached to the irrigation farm, the former

being above the line of water command. At Kingston approximately 500

acres are irrigable. This settlement contains some exceptionally fine country
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for successful irrigation. At Lyrup 540 acres are available foi irrigation.

Last season the orchards and vineyards produced 260 tons of dried fruit.

Waikerie and Ramco were originally village settlements, but the irrigatiori

area has been increased to slightly over 2,500 acres, practically the whole

of which is in occupation.

The village settlements were established on the Murray in 1894, mainly

from the ranks of the then unemployed. Settlements, including Murtho,

New Era, Gillen, New Residence, Holder, and Pyap, were gradually eliminated.

In 1899, after an exhaustive inquiry by a Royal Commission, the system on

which they were established was abolished, and the remaining settlers were

permitted to occupy independent leases, while the water was supplied on a

co-operative basis, as at Renmark and elsewhere.

Despite the fact that the village settlements did not turn out an unqualified

success, the efforts of the Government of the day in the direction of fostering

the irrigation movement resulted in the settlers in question demonstrating

the value of river lands for wheat production, with the result that practically

a new and particularly prosperous farming district is firmly established on

the banks of the Murray.

4

Hayfield, Adelaide Plains.
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SOME INDUSTRIAL PROBLEMS,

(a) WATER SUPPLIES.

By L. Keith Ward, B.A., B.E., Government Geologist,

with a contribution on Surface Supplies by

C. A. Bayee, M.I.C.E., Government Hydraulic Engineer.

THE consideration of problems of water supply inevitably occupies the

attention of all who are concerned with the development of South Aus-

tralia. To the agriculturist or pastoralist the question of water supply is

of paramount importance, since water is essential for the successful outcome

of his labors. The problems of water supply and , distribution are ever fore-

most in the mind of the legislator in a State in which the greater part of the

yearly revenue is derived from the agricultural and pastoral industries, and

the topic is one of absorbing interest to the student of economic physiography,

especially if he is a visitor from a well-watered country.

The recording of meteorological observations has now been for many years

continuous in South Australia, and an average annual rainfall map of the

State has been prepared by the Commonwealth Meteorological Bureau.

The isohyetal lines on the map which accompanies this article are drawn in

accordance with the map issued by the Federal Bureau. An investigation of

the average annual rainfall map of Australia will show that the only area

within the Commonwealth having an average annual rainfall of less than 5in.

lies within the limits of South Australia—the Lake Eyre region. It will also

be at once apparent that the proportion of South Australia which has an

average annual rainfall of less than lOin. is much greater than the proportion

of any other Australian State receiving so small a rainfall.

Reservoirs have been constructed by the Government, and schemes of dis-

tribution have been carried into effect throughout the more closely settled

parts of the State. These schemes are remarkably impressive when the

present population of the districts served is taken into account.

Beyond the areas thus supplied by the Government waterworks recourse

is had to jnivately-constructed surface reservoirs or to subterranean supplies.

SURFACE SUPPLIES.

Adelaide, tlie capital of Soutli Australia, is situated about four

miles west of the Mount Lofty Range and about six miles east of

the sea. The ground level at the General Post Office (which is about
the centre of the city) is 154ft. above sea level. The water supply for

the city and sul)urbs is ol)taiiiod from the rain that falls on the water-
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shods of the Tonons and Oiikapariuga Rivers, the catchment areas of

whicli comprise about 305 square miles. The average annual la II for

the past 20 years on the Torrens catchment has been 30in., and on

the Onkaparinga 34in. Selected water only is taken from the catch-

ment areas and stored in the three reservoirs that supply the metropolitan

area. Two of the reservoirs, Thorndon Park and Hope Valley, are situated

about seven miles north-east of the city, and the other, Happy Valley, about

12 miles to the south.

Thorndon Park was the first reservoir from which the city was supplied

;

it was constructed in the year 1857, has a holding capacity of 139 million

gallons, and the water is obtained from the Torrens River. In the year 1872

Hope Valley reservoir was constructed, to hold 746 million gallons. This

reservoir is situated about a mile from the one at Thorndon Park, and is filled

from the same catchment.

From these two reservoirs Adelaide and its suburbs obtained a supply until

the year 1896, when owing to the rapid increase in the population and the

extension of the water carriage system of drainage a further supply became

essential. After various schemes had been considered, it was decided to

obtain the additional supply from another watershed. The construction of

the Happy Valley reservoir was commenced in the year 1891 and the new

supply brought into operation in October of the year 1896. This reservoir

has a holding capacity of 2,949 million gallons of which 2,558 million gallons

are available for the city. It is filled with water from the Onkaparinga

River, which is conveyed through a tunnel three and a half miles in length

into the reservoir. An embankment, half a mile in length, was constructed

across the valley. Two masonry towers have been built, one of which

controls the supply to the city, which is conveyed through an outlet tunnel

one and a half miles in length, and thence by a 3ft. steel main that

supplies three smaller mains leading to the city. The other tower com-

mands the Scour Tunnel through whicli the jupes to supply the Noarlunga

district are also led. Three 18in. cast-iron mains are laid from the old

reservoirs for the supply of the city and suburbs.

The high levels, such as Burnside, Mitcham, Magill, &c., obtain their

supplies for many months in the year from local creeks, and this is

augmented in the summer months by pumping from the main supply.

Balance or service reservoirs are constructed in different parts of the district.

The consumption varies from six million gallons per day in the winter to

over 16 million gallons per day in the summer time. The water is of excellent

quality, and is delivered to the consumers under a good working pressure of

80lbs. to 90lbs. to the square inch. The meter system is in general use, and

all premises, where the main is available, are rated on the assessed annual
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value. For every 15d. paid in rates l,000galls. of rebate water is allowed,

and for excess above the quantity allowed for rebate the low price of 6d. per

thousand is charged for the low levels and Is. for the high levels.

The population now supplied is about 200,000 persons. The total length

of mains laid is about 802| miles, and the area embraced in the Adelaide Water

Districts is 165^ square miles. Ample provision has been made throughout the

system for fire brigades to easily obtain a good supply.

The total cost of the works to date amounts to £1,883,450, and the net

revenue for the year ending June 30th, 1913, was 4-12 per cent, on the

capital cost.

Country Water Districts.

The principal country water districts are the Beetaloo, Bundaleer, and

Barossa, in which a number of towns, as well as country lands, are supplied.

In these districts there are three large reservoirs, one of which is constructed

as a concrete gravity dam, another with an earthen embankment, and the

third as an arched concrete dam. The holding capacities are 800, 1,320, and

993 million gallons respectively. Many miles of concrete channels and tunnels

convey the water to these storage reservoirs from their different catchment

areas of about 724 square miles, upon which the average rainfall for the past

20 years has been 26in. on the Beetaloo, 19in. Bundaleer, and 28in. Barossa.

The length of steel and cast-iron mains laid at present in the three districts

amounts to 1,963 miles. The present water rate levied is 4d. per acre on all

land within the first mile abutting a main, and a special rate is adopted in the

towns.

Water Districts.

The water districts reticulated with mains of different sizes extend from

Aldinga in the south to Port Augusta in the north, and include an area

of about 3,260,000 acres. The total length of mains at present laid amount

in the aggregate to 3,136J miles. A good supply has been provided in each

of the districts for all landholders, which is of immense value to the farmers

as well as to the State. This comprehensive scheme of reticulation is unique

in the history of waterworks, and there is probably no other part of the

world where so large a district of agricultural land is supplied in so complete a

manner for domestic, stock, and other farming purposes.

Several Murray River townships are supplied with water that is pumped
from the river into small reservoirs or tanks. Mount Gambier in the South-

East is supplied with excellent water pumped from a soakage well at the Blue

Lake. Other small schemes have to be carried out for the siipply of various

country towns, and some of these have been leased to different trusts.

The total capital expenditure on waterworks in this State is £4,863,415,

and the percentage of net revenue on capital cost is about 2-69 per cent.
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Table showing particulars witli regard to Soutli Australian water supplies :

—

Name of Watei Supply.

Adelaide and High LeveU—
Happy Valley

Hope Valley

Thorndon Park

Service Reservoirs—
Magill tank
Burnside tnks. (2) upper
South Burnside tank .

Waterfall Gully
Mitcham tanlc

Kensington pnipg. stn.

North Adelaide

Glenelg

Barossa, including Country
Lands and Tou-ns—

Barossa reservoir

Service Reservoirs—
Redbanks
Gawler

Beetaloo, including Country
Lands and Towns—

Beetaloo reservoir ....

Service Reservoirs—
Paskeville (2)

Barunga
Milcowie
Gladstone
Nelshaby
Port Germein

Bundaleer, including Country
Lands and Towns—

Bundaleer reservoir .

.

Service Reservoirs—

•

Ingram's Gap
Peak Springs

Country Water Districts—
Reservoirs (12)
Weirs (.3)

Tanks (13)

Pumping stations (4) . . . .

Wells (3)

Districts binder " The Water
Conservation Act, 1886 "

Reservoirs (3)

Weirs (2)

Tanks (.5)

Pumping stations (4) . . .

.

Totals

Capacity in Galls.

2.950.()()(),000

807.000.000

138,000,000

50,000

1,270,000

550,400

569,600
270.000

258,000
1.000.000

8.50,000

993,347,000

10.000,000

279,000

800,000,000

43,000,000

56,000

23,123,000

1,500,000

1,320,000,000

14,250,000

1,494,000

y 445,834,000

231,069,000

.\i'ea

Supplied.
Pop^lation
Supplied.

7,783,000,000

Sq. Miles.

16.5i

Miles of Date of
Existing Completion of
Mains. Reservoir.

200,000

1,046

1,691

53,000

32.000

l,048i 7,000

802^

5681

928.?

483:V

1,083

59J

298

55

5,093J — 3,136J

1896
1876
1858

1887
1879 & 1903

1880
1881
1883
1882
1879
1875

1902

1909
1880

1890

1887 & 1908
1890
1897
1889
1875
1888

1902

1904
1886
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UNDERGEOUND SUPPLIES.

From the map which accompanies this article it will be seen that there are

a number of artesian basins within the limits of the State. The distribution

of underground water is, however, by no means restricted to these areas,

in which special conditions exits. It is proposed to give a brief account of

the ordinary ground-water supplies of the State. The distinction between

ground-water and artesian or subartesian water lies in the fact that the

former is subject onlv to the pressure of the atmosphere, while the latter is

under a pressure exceeding that of the atmosphere, and will rise above the

level at which it is encountered when tapped by a bore or well.

Barossa Reservoir,

(a) Ground-Water Supplies.

These supplies are directly dependent upon the rainfall in the immediate

district in which the wells are located. The quantity and quality of the

water depend u))()n tlio meteorological, topographical, and geological con-

ditions existing in the particular area concerned. Special stress is laid upon

these conditions for the reasons that the total annual rainfall over the greater

part of South Australia is small, evaporation is considerable, and run-oii

is negligible in almost every district. Any detailed map of South Australia

shows that ahnost every defined stream which takes its rise in the ranges

dies out almost at the point of its debouchure on the plains. Many of the

streams, especially in the central and northern parts of the State, belong to
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drainage systems which have no outlet. The " cyclic salts," washed from

the atmosphere by the rain, are concentrated within these basins of internal

drainage at the lowest levels attainable, or are carried slowly towards the

sea along the deepest buried channels that have an outlet. The search for

useful water supplies from beneath the surface is, in South Australia, largely

controlled by the necessity for the avoidance of the low-level salt.

The best supplies are those which are ol)tained within the regions of greatest

rainfall, viz., the South-Eastern portion of the State and the Mount Lofty Ran-

ges. In the first-named region the distribution of ground-water is practically

universal, since there is an extensive terrain of porous limestone at or near the

surface. In the hills the rocks are for the most part highly altered and close-

grained sediments, and the wells depend for their supply upon fissure-systems.

Many good supplies of underground water are obtained in all parts of the

State from loosely aggregated alluvial deposits. These wells in alluvial

deposits are usually referred to as " soaks," and are located either at the

foot of bare, rocky slopes or in the beds of rivers and creeks. Many of them

are shallow, and the water is held up by a thin layer of impervious clay. In

the main valleys of the Flinders Range this type of well is common, and proves

the most reliable source of supply.

The deeper and more extensive alluvial deposits which occupy the greater

part of western Ep'e's Peninsula between the Gawler Ranges and the sea have

been geologically examined with the object of obtaining fi-om them useful

supplies of water for the settlers, and it has been found that there are some

features of peculiar interest. The area is one in which the outcrops of the

granitic bedrocks are few and scattered. The correlation of the data obtained

from wells and bores throughout this region shows that these outcrops are

the highest points of a dissected granitic land surface. The sediments which

have almost completely obliterated the granite terrain are porous and absor-

bent, save where local beds of clay are developed, and no surface drainage

systems exist. Yet, although there is no actual run-off, tlie greater part

of the ground-water is salt. The salt content of this water is considered to

be due to the washing out of the accumulated " cyclic salts " by exceptionally

heavy falls of rain which drain from the Gawler Ranges, to be further

concentrated in the salt lakes which form a fringe round the southern front of

these ranges. The remainder of the run-of¥, with, its load of " cyclic salts
"

thus proportionately increased by concentration, moves seawards along the

buried valleys of the granitic terrain.

All the waters, therefore, of the deeper portions of these valleys are salt,

and useful supplies can only be obtained where the rain water absorbed by

the porous sediments has not suffered vitiation by admixture with the main

salt underflow.
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These useful ground-water supplies may be obtained from

—

(1) Ai'eas in wliich there exists a buried impervious bed of clay which

intercepts and supports the percolating water above the main

salt water table, or

(2) Zones which follow the contours of the granite bedrock, immediately-

above the level of the salt water filling the deeper valleys.

In the former case it is a necessary condition that the impervious layer

should be situated at a sufficient depth beneath the surface to prevent direct

evaporation and the return of the water to the atmosphere by capillary action.

or the transpiration of vegetation. These " suspended water tables " are

in certain areas quite extensive, and from them large supplies of excellent

water are obtainable. The only visible indication of their existence is a

notable development of massive tabular travertine, which results where a

relatively shallow bed of impervious clay exists below the surface. The-

more deeply buried clay beds are not indicated by any superficial signs.

The narrow zones of fresh water on the slopes of the buried granite hills

and ridges are in reality deeply-seated soakage wells, and have afforded

supplies of useful water to the amount of from 1 ,000 to 2,000 gallons a day.

In a few cases, where great care has been exercised in sinking the wells,,

it has been possible to make use of the top layer of fresh water which has-

percolated through the porous soil and rest upon the main body of salt water.

Such suppUes have in all cases been small, and in many instances the quality

of the water has been spoilt by deepening the well in order to increase the;

quantity.

DIAGRAMMATIC SECTION. SHOWING CONDITIONS UNDER WHICH DIFFERENT TYPES OF
WELLS OCCUR. WESTERN PORTION OF EYRE'S PENINSULA.

These occurrences of ground-water in the country lying between the Gawler

Ranges and th - western coastline of E\Te's Peninsula are illustrated by the

diagrammatic section printed herewith. A more detailed account will be

found in Bulletin No. 1 of the Geological Survey of South Australia.
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Another source of ground water supplies is alTorded by the sandhills in

all parts of the State. The sand permits the rain water to sink rapidly beyond

the reach of dissipating agencies until it conies to rest uj)on an impervious

stratum or upon salt water. Such conditions occur not only on the coast,

but also in the arid interior where wind-swept sands accumulate in dunes.

Before passing on to the consideration of artesian water it may be mentioned

that the criteria of utility with regard to the quality of water are, in South

Australia, by no means so rigid as in better-favored countries. It has been

found as the result of long experience, that horses will work and keep their

condition on water containing up to loz. of solids to the gallon, and that

they can live if as much as l^oz. of solids are present in a gallon of the water.

Cattle will live on water carrying l|ozs., and sheep can exist on water con-

taining as much as 2|ozs. of solids to the imperial gallon. It is customary

to refer to water containing not more than loz. of solids to the gallon as " stock

water," but this limit is very often exceeded, as the figures cited above show.

The use of mineralised water by settlers themselves in times of dire necessity

indicates remarkable powers of endurance. Water containing as much as

loz. of solids to the gallon has been used for domestic purposes for con-

siderable periods, and the writer has been assured that " good tea " could be

made from water which proved on analysis to contain l'14ozs. of solids per

gallon. In all of these cases to which reference has been made sodium

chloiide is the principal constituent of the " solids," and it is found that

when salts of magnesium are present a lesser amount of total solids is

permissible.

(b) Artesian and Subartesian Water Supplies.

The following account of the artesian basins of South Australia is based

upon the records of boring operations and results of those bores only which

have been drilled under Government supervision. The areas occupied by

these basins are indicated in color upon the map which accompanies this

article.

It will be seen by a glance at the map that Lhere are a number of basins

and that the three largest of them extend beyond the limits of South AustraUa.

As far as is possible, the following account is restricted to the South Australian

portions of those basins which extend into the adjoining States, and to the

whole of the smaller basins entirely included within South Australia.

(1) The Great Australian Basin.

The south-western portion only of this, the greatest known basin in the

world, lies within the boundaries of South Australia, the greater part of the

remainder of the basin lying within the States of Queensland and New South

Wales.
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The Soutli Australian portion of the basin occupies an area of 112,110 sq.

miles, as determined by planimetrical measurement on the attached map.

In form, the whole basin approximates to the ideal type of a complete basin,

the eastern rim being tilted up to a greater altitude than the western. Some

portion of the water content of the basin escapes northwards into the Gulf

of Carpentaria, and another portion is continuously discharged at the surface

round the south-western border. This natural discharge takes place by

means of the so-called " mound-springs " which are distributed in groups

round the margin of the basin at points where the hydraulic pressure suffices

to force the water to the surface. The distribution of the mound-springs

is shown upon the map accompanying this article.

The greater part of the water enters the basin on the western scarp of the

eastern Australian highlands, and has been clearly shown to flow in a general

westerly and south-westerly direction towards South Australia. A smaller

amount is probably absorbed by porous beds which outcrop in the valleys

of the Goyder and Finke Rivers to the west and north-west of Charlotte

Waters (N.T.).

The water-bearing beds are, for the most part, of Lower Cretaceous age
;

but still older rocks have been shown to underlie these and to carry saturated

strata which contribute to the supply.

Over the greater part of the basin artesian conditions prevail ; but towards

its western limit there is a loss of head sufficient to cause the hydraulic surface

to dip beneath the earth's surface. In consequence of this loss of head the

Imbitcha, Mirakina, Breadon, Blood's Creek, and Charlotte Waters (N.T.)

bores are subartesian. Mound-springs can only occur where the hydraulic

surface {i.e., the surface containing the points to w^hich water will rise above

sea level) lies above the earth's surface, and artesian conditions therefore

prevail within the line of the existing mound-springs.

The bottom of the basin is irregular, and the irregularities are most

prominent at the edge of the basin where promontories projecting into the

old Cretaceous sea or actual islands are visible. The depth of the basin

decreases gradually towards its margin ; but the uneven surface of the

bedrock at a few points causes an apparent departure from the general

shclvinir of the bottom.

The water is of good quality, and is suital^le for stock and even human
consumption in the great majority of cases, though a few bores, such as Tar-

kanina, Margaret Creek, and Mirrabuckina are salt. The total amount of

solids present per gallon in the water of useful bores varies between 735 grains

(Lake Crossing) and 55 grains (Kopperamanna), the average of the analyses
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of samples taken from 32 bores and sprinu's being 220 grains per gallon. The

substances most abmidant in tlie majority of samples are sodium, clilorine,

and carbonic acid.

In a few places, notably in the Coward, Oodnadatta, Hamilton Creek, and

Lake Crossing bores, and in the springs at Strangways and The Peake, the

j)roportion of sulphates present in the water is considerable.

The temperature of the water is noticeably high throughout the basin, and

extremely high in its deeper parts. The temperature gradient for the bores on

the edge of the basin is very steep, doubtless from the fact that the water

is ascending towards the surface from great depths. The temperature gradient

at Coward of 10-32 should therefore be viewed in relation to the gradients at

Mount Gason and Goyder's Lagoon, which are respectively 31-75 and 33-7.

In the north-eastern corner of the State the pressure forcing the water to

the surface is very great, for here the hydraulic surface rises very high above

the surface levels of the earth. The combination of high temperature with

high pressure in this region makes it a very difficult matter to properly control

the flow, when once the drill has penetrated to the water-bearing horizon.

From the Government bores which tap the South Australian part of the great

basin, it is estimated that the total daily flow is 12,393,200galls.

The representation of these facts upon the map accompanying this article

has been effected with all possible care, but there are several reservations

which should, be made, and some explanations that should be given.

In the first place the boundary of the basin is exceedingly difficult to define,

save where the palaeozoic bedrocks outcrop and have been shown upon the

geological map of South AustraUa prepared by Mr. H. Y. L. Brown. Where

the water-bearing beds are wholly or partly covered by later sediments the

boundary cannot be accurately shown. The evidence of the existence of

mound-springs and the observed shelving of the bottom of the basin have then

been taken into account.

The occurrence of the outlying mound-springs known as Eoss' Springs

suggests the extension in that direction of some narrow arm of the basin,

which does not contain useful supplies of water at the site of the single bore

near Lake Phillipson. This bore penetrated to bedrock (granite) at a depth

of 3,161ft., and the only water encountered was salt (4ozs.), rising from a

depth of 743ft. to within 85ft. of the surface. Some attention has recently

been attracted towards this question of a possible south-westerly extension

of the Great AustraHan Basin by the discovery of water-bearing beds in the

deeper part of the Eucla Basin which contain fossils identical with those

of the Great Basin. This evidence points strongly to the existence of some

communication between the two basins, even if this communication is not

direct.



176 HANDBOOK OF SOUTH AUSTRALIA.

The gi-oup of perennial springs shown on the map to the west of Lake Frome

seems verv probably to mark the western limit of an extension of the basin

to the south of the area included within its Umits. Judgment on this matter

has been reserved.

(2) The Murray River Tertiary Basin.

The whole of the south-eastern portion of South Australia is occupied by

this basin, which has been formed by the filling of a depression which formed

in Tertiary time a great bay extending into south-western New South Wales

and north-western Victorian. The subsequent displacement of the strand

lin3 has left this broad basin at no place very high above sea level.

In form, therefore, the basin is of the type usually found in valleys, but it

is exceptionally broad, and has an outlet to the sea off the southern coast of

South Australia.

The water enters the basin at a number of places round the rim, and the

intake beds at no point attain any considerable altitude above sea level. It

is bought that the Darling River may supply some portion of the water

to the lower beds of the basin which are exposed in the channel of that river.

In lik ' manner some of the rivers and creeks in South Australia, such as the

South Rhine River, Burra Creek, Yunta Creek, and Olary Creek, may bring

in a contribution from the north and west.

At the recent inter-State conference on artesian waters it was shown by

Mr. A. S. Kenyon, of the State Rivers and Water Supply Commission of

Victoria, that no small j^roportion of the water enters the basin from the south.

Mr. Kenyon showed that in the southern part of the county of Lowan, in

Victoria, therj is an area of nearly 2,000,000 acres from which there is no

run-off on the surface, even in the wettest seasons, while the average rainfall

on that area is about 25in. per annum. The map of the region showing the

:sopotential lines plotted by Mr. Kenyon proves that this water flows north-

wards, north-westwards, and westwards.

It seems beyond doubt that this Victorian source supplies the best water

in the South Australian part of the basin.

The rocks which occupy the depression are for the most part of Tertiary

age, and are partly of terrestrial and partly of marine origin. They attain

a depth of some 1,800ft. in the deepest part of the basin, and cover an area of

26,800 sq. miles within South Australia.

Over almost the whole of the basin the relationship between the hydraulic

surface and the ground level is such that the water will not flow over the

surface. Several artesian bores exist at Tintinara, but even at this place

the flow is relatively small unless aided by pumping. The other bores are

subartcsian, and the supply of water is apparently sufficient at the present

time to sustain a large demand.
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The irregularities in the bottom of the basin are sufficiently pronounced

to cause the projection of '" islands
'"

of tli(> bedrocks at several places.

The quality of the water in the southern bores is, on the whole, very good
;

but in some instances supplies of salt water were met with at shallow levels.

These have, in a few places, been successfully shut ot¥ by the casing of the

bores, and the deeper fresh waters only have been pumped.

In the more northerly bores the quality varies from poor to bad ; and it

seems highly probable that this salt water is derived fr-om a source other than

that of the fresh water flowing northwards from Victoria.

The work which has been carried out in the latter State strongly supports

this hypothesis.

Artesian Bore, Far North.

(3) The Eucla Basil).

This basin is one of the typical "one-sided " type, sometimes referred to

as an " artesian slope," and commonly developed in a coastal region. The

outlet is to the sea along the Great Australian Bight.

The intake beds appear, from published descriptions of the area, to outcrop

at the surface round the northern fringe of the Nullarbor Plain, where they

receive a scanty rainfall. It does not appear quite certain whether there is

any material subterranean contribution to the basin from the highlands

of north-western South Australia ; but it is established that no surface streams

issuing from the northern ranges reach the intake beds of this basin.

M
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The area of the part of the basin which lies within South Australia is 21,100

sq. miles, and the maximum depth of the water-bearing rocks penetrated hy

the bores is 1,500ft. The upper part of the sediments which fill the basin

are of the Tertiary age ; and the lower series have, by evidence recently

derived from the Western Australian portion of the basin, been determined

to be of Lower Cretaceous age.

Over almost the whole area the water tapped by the bores will not ascend

to the surface ; but one artesian bore giving a small flowing supply is reported

from Western Australia.

The " islands " of bedrock, which are characteristic of the other basins^

are in this one less numerous. A few are known to exist near the eastern

boundary.

The quality of the water, so far as it has been tested, is not very good.

Nothing better than stock water has been discovered ; but it should be noted

that marked variations in the quality of the water are known to exist within

very short distances, and the importance of the existence of even stock water

in this region is not to be exaggerated.

The quality of the water being poor, tests were not made in all instances of

the quality to be obtained by pumping. However, from Roberts' Well,

the nearest bore to the head of the Bight, the water rising from a depth of

74:9ft. to within 135ft. of the surface, a pumping supply of 68,000galls. per day

was obtained.

The value of this subterranean reservoir in a region where no surface water

exists is very great, especially as the surveyed route of the Transcontinental

railway line between Kalgoorlie and Port Augusta traverses the surface of

the basin. It is possible that water of better quality exists in this basin at

some points nearer to the intake, and it is important that trials should be made

in view of the necessity of supplying water for the use of the railway.

(4) The Adelaide Plains Basin.

This basin also is of the one-sided type, and is developed along the margin

of the Mount Lofty Ranges, on the eastern shore of Gulf St. Vincent.

The water enters the basin at the foot of the ranges and probably finds an

outlet to the sea within the gulf. The height of the intake beds does not

appear to rise at any poiut much over 600ft. above sea level.

The rocks of the basin are of Tertiary age, and occupy a long trough bounded

on the east by a series of faults. The eastern portion of the basin shows by

the great variations in the depths of the bores that there are platforms or

.steps along the fringe of the area of subsidence.
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The total area of the basin, wliich extends horn Bfighton on the soutli

to Port Wakefield on the north, is appi-oxiniately 1, ()()() scj. niih's.

Many bores have been put down within its limits, but only a few of them
were sunk by the Governnrent. The majority are subartesian bores, but in

some cases—as at Croydon and Dry Creek—flowin*;- sup|)lies were obtained.

The forme]- of the bores mentioned has become subartesian from the diminutioii

of the pressure, and no recent data with regard to the latter, which is a private

bore, are available.

The quality of the water is, in the majority of cases, good, but at the nortliciii

Umits of the basin salt supplies were struck.

The rainfall on the intake is on an average about 15in. per annum, but the

streams which probably feed the basin flow from the hills, whicJi receive 2.5in.

or more of rain annually.

(5) The Willochra Valley Basin.

The valley of the Willochra Creek, which finds an outlet through the Flinders

Kanges to Lake Torrens, has a well-defined fall towards the north, and contains

a valley basin. There is a fall of .550ft. between Booleroo Centre, at the

southern end of the valley, and Bruce, and another 100ft. between Bruce and

Willochra.

The intake beds probably absorb their water from the numerous tribu-

taries of the Willochra Creek, which rise in the high, bare hills forming the

walls of the valley. These hills exert a powerful influence upon the rainfall,

which is much higher on the western than on the eastern side of the valley.

The effective area of the basin has not been fully determined, and the map
accompanying this article shows only the central part of the Willochra Valley

as an artesian basin with an area of 320 sq. miles.

The basin contains both artesian and subartesian bores. The Bruce bore is

artesian, but gives only a small supply unless assisted by pumping, when the

output may be raised to 96,000galls. per diem. The Willochra bore wa&

formerly artesian, but has become subartesian.

The quality of the water is for the most part good, but at Hammond, on

the eastern side of the valley, the water carries l^ozs. of salts to the gallon.

(6) TJie Port Pirie Basin.

There is very little available information with regard to the Port Pirie

basin, in which two State bores have been put down, one at Port Pirie and

the other at Stirling North.
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It appears from the records of these bores that the coastal plains are built

up of a considerable thicloiess of sediments in which terrestrial deposits are

interstratified with deposits of marine origin to a depth of at least 600ft. in

places.

The northern and southern extensions of the basin beyond the bores to

which reference has been made is unknown. The deposits of the coastal

plains are probably of Upper Tertiary to Recent age, and detailed in-

vestigations are necessary before the basin can be fully delimited.

It is noticeable that the deepest water of the Port Pirie bore is brackish,

containing loz. of soUds to the gallon. Tliis water was met at a depth of

574ft. and flowed over the surface. The flow was at first large—500,000galls.

per diem—but diminished to 50,000galls. per diem.

The water from the Stirling North bore was very brackish. Artesian

conditions prevailed at the time when the water was met, but the bore has

since become choked.

It is probable that the water of best quality in this basin will be found near

the eastern margin of the plains at points opposite to the debouchures of the

principal streams which have their gathering ground in the FUnders. Range.

These wells or bores may not afford flowing supplies. The southern portion

of this basin is more advantageously situated than the northern by reason

of the greater rainfall which it receives.

(7) The Cowell Basin.

A brief mention should be made of this basin, which has the typical structure

of a one-sided artesian basin ; but its utility is, unfortunately, almost negligible

on account of the salt which is present in the water.

The subartesian bores at Cowell and Carpa are the only bores in the basin

but dug wells have been put down at a few points.

The water entering the intake beds is for the most part salt, and the only

useful wells which exist in the basin are situated close to the western fringe,

and at the debouchures of the torrential streams as they leave the ranges.

The water-bearing beds of the basin are of Upper Tertiary to Recent age

some of them at least being deposited under marine conditions.

The essential differences between this basin and the Port Pirie basin on the

other side of Spencer Gulf are due to the relatively lower rainfall on the area

supplving the intake beds of the western basin and the concentration of salt

in tlu' iiiinn Ixidy of the water of this basin.

The iiica occupied l)y this basin is 610 sq. miles.
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(8) Ol/ier Basins.

It is probable tluit ;i numl)er of snuilkM- l)a,sin.s exist in tliis Stiit<', but there

is little official infonnation available witk rcfiard to ikeiu.

Thus, a valley basin appears to exist to the east of the Willochra Valley.

The Orroroo bore in this basin proved the existence of a larj^e supply under

sufficient pressure to foice it over tlie surface. The (lalhvay bore, however,

was a failure, probably for the reason that it bottomed on the eastern slopes

of the filled valley above the level of the water-bearing beds. This basin,,

which may be termed the Walloway Plains basin, perhaps, extends towards

the north as far as the northern boundary of the hundred of Bendleby.

A subartesian well at Eurelia has given a supply of 2,0()0galls. of useful

water per diem ; but details with regard to it are unknown.

Again, at Snowtown, subartesian supplies of fair quality have been proved

to the amount of 22,000galls. per diem. At Percyton, in the vicinity of

Snowtown, a subartesian supply of 12,000galls. per diem has l)een obtained,

and the water is of useful quantity.

The valley of the Siccus River, which flows into the southern end of Lake

Frome, as well as the valleys of its branches, probably contain supplies of

underground water that will prove useful. No official examination of this area

has vet been undertaken.
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{b) QUESTIONS AGRICULTURAL AWAITING SCIENTIFIC

RESEARCH.

By W. Lowrie, M.A., B.Sc, Director of Agriculture,

(a) The bacteriology of soils under Soiitli Australian climatic conditions.

In this relation, the maintenance of a supply of nitrates in the soils of the

State is of great importance. Although analytical results seem to indicate

that nitrogen is present at any time only in fair quantity, and although much

of the land has been severely cropped with wheat for more than 40 years—for

many years in that period without the application of raaniire of any form,

and latterl}^ with the application of soluble phosphates only^—-yet the direct

use of nitrogenous manures produces little or no gain in yield, and its applica-

tion is almost invariably unprofitable. This condition of things is probably

accounted for by the greater activity of the nitrogen-fixing and nitrifying

ferments which a warmer climate secures, provided moisture be conserved.

The thorough fallowing adopted in general practice makes for this result, and

probably in a three-years system of cropping—^fallow, wheat, grazing—^the

gain of nitrogen which results from the leguminosae which come up adven-

titiously in the stubble herbage is appreciable. Again, as the land is not

under-drained, and the leaching of nitrates by excessive rains is relatively

small, the maintenance of aitrogen adequacy is so much easier. There is,

however, a practice prevalent in certain districts of cropping the land every

two years—wheat and fallow alternating—and severe as this practice may be

thought to be in burning up the humus by the repeated fallowings, yet when

a sufficiency of phosphates soluble are applied, there is no evident diminution

of the yield. To still further decrease the organic matter in the soil under

this practice of cropping with wheat once in two years, unless the wheat be

cut for hay, the straw stubble must be burned in the autumn before the dry

season ends to allow of fallowing in the following winter. It might be fairly

anticipated that a practice so exhausting of organic matter, humus, and

nitrogen would, in a few years, prove disastrous unless direct nitrogenous

manuring was adopted
; yet, so far, in these cases, crops up to the average of

the district are being secured, and in the better districts, such as Tarlee, crops

yielding 22bush. to 27bush. are reaped on an average rainfall of 18in. to 19in.,

and practically as good as at any time in the history of the district. In all

probability trouble will arise later, but it is not, so far, directly fore-

shadowed.

How are the necessary nitrates being provided and maintained ? The

whole problem lies waiting the systematic investigations of bacteriologist and

chemist, and the full solution of the question may prove of great economic
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importance, or there may be revealed bacteriological activities such as are not

found in colder countries where such researches have hitherto been made.

{b) The extraordinary results secured by the use of sohible plios])hates

applied with the seed in South Australia on the yield of wheat.

For example, over a series of years, wheat and fallow alternatinji, the

average gain from the appUcation of Icwt. superphosphate per acre, compared

with no manure, was 7bush. per acre, the respective yields being 27bush.

191bs. and 20bush. 9Ibs. on an average rainfall of 2()in. per annum. This

result is not exceptional, and in some districts of the State the gains from

dressings of soluble phosphates, relatively light though they be compared with

the quantities used in Europe, may be even greater—up to 50 per cent, increase,

or even 100 per cent. The effect is to some extent explained by the fact that

much of the land, having been cropped for many years from the days of

pioneer settlement without the application of manure of any form, was

consequently in need of fertilising more especially with phosphatic manures,

and by the fact that chemical analysis of the soils reveals them weak in phos-

phoric acid almost generally, even virgin land being relatively low in percentage

of that ingredient. Further, superphosphate is, of course, particularly adapted

for use under the light rainfall and suited to the extensive areas of calcareous

soils ; but, allowing for its value as a plant nutrient, imder the circumstances

the results seem to indicate that it functions directly or indirectly in other

ways, for it is found that soils comparatively well supplied with phosphoric

acid respond to its appHcation to a degree not much less than soils much

poorer in that ingredient, and that even on new land of high quality broken

up from the virgin state and similar to that which in the past carried a long

succession of crops of wheat without manure the use of soluble phosphates

considerably augments the yield. The advantages, further, that accrue from

the fact that superphosphate stimulates vigorous root growth are not to be

overlooked in this climate. Crops treated with it at seed time grow more

freely in the winter months, when the surface soil is waterlogged and cold, as

they are started more strongly while the soil yet retains its autumn warmth,

and are deeper rooted. This power to hasten maturity which superphosphate

exhibits everywhere is specially important here, as a burst of hot weather

frequently occurs in early summer (shade temperature over 100°F.) when the

crops are in bloom or in process of filling, and when such conditions happen

the ci-ops most advanced suffer least. Early maturity also lessens the risk

of rust, as the grain may be almost filled before the conditions favorable to

rust supervene. Further, the vigorous and deeply-penetrating root system

encouraged by soluble phosphates enables the plant to withstand better the

dry weather or partial drought that frequently prevails in early summer

during the critical period of its growth—the period of maturation—through

securing moisture from deeper layers of soil or subsoil.
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But all these considerations do not seem to account fully for the phenomenal

increase that a light dressing of superphosphate frequently secures, compared

with the return fi'om similar land unmanured. The opinion is therefore

hesitated that superphosphate applied at seed time has a multiple significance

and somewhat complex effects, biological and physiological, on the wheat crop

or in the soil that either do not obtain, or some of them are more or less masked,

in colder chmates. During long spells of dry weather, when unmanured

crops may begin to flag, crops treated with superphosphate will continue in

fair growing vigor, and the thought is suggested that the soluble phosphates

modify the physiological activities of the plant so that the transpiration of

water necessary for the elaboration of a unit of dry matter is diminished in

quantity. Indeed, what was found by Lawes and others long ago to obtain

in respect of mineral nianures, viz., that the transpiration of water by cereals

to which they were applied was diminished, seems to hold here as the result

of the simple application of soluble phosphates. In relation to the limited

rainfall of South Austrahan wheat areas this is a very important consideration,,

but the question. so far has not been scientifically investigated. The hypo-

thesis may be put in another way, viz., that the application of superphosphate

enables the wheat crop to produce a given weight of dry produce, with the use

of less water in the process. It seems to help to explain results that have been

obtained. on low rainfall in the State, for example, a crop of 22bush. per acre

with a 12in. rainfall for the year.

Further, there is some reason to think that dressings of superphosphate, by

nourishing nitrifying organisms and encouraging ferment activity in the soil,

help to maintain the supply of nitrates. Some confirmation of the hypothesis

is derived from the results of investigations made by Paterson and Scott,

which showed that soluble phosphates increased the nitrification of

ammonia.

These two questions, inter-related to some extent—-the question of the

maintenance of nitrogen and the question of several relations, direct and

indirect, in which superphosphate functions^have very important practical

bearings on the rural economy of the State. They await extended research,

chemical and biological.

Some other questions, common to science in relation to agriculture, of

immediate interest in this State, may be enumerated-—
(a) The utilisation of ironstone soils of low grade.

In this State there are localised areas of such land, e.g., part of Kangaroo

IslajKl, some of the country north of Port Lincoln, and in the nieghborhood

of Mount Compass, whicli for the time being are practically outside the margin

of profitable occupation for purposes of mixed farming. It would seem pro-

bable that they may be utilised to some extent for apple-growing or limited

fruit culture, but for general farming they have so far proved impracticable.
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Tl).e soils do not lespond piofitahly to dressiugs of artificial manures, iiowever

varied or blended. Farmyard manure is most successful, but that is not

available in suflftciency, and even farmyard manure pi'oduces somewhat

disappointing results. There are factors governing fertility independent of

the plant nutrients, and exercising an inhibiting or poisonous influence on the

roots of crops which are difficult to ameliorate or control in view of land

values ruHng.

Probably, as has been pointed out by Hilgard, the presence of ferroso-fci'i'ic

hydrate, associated witli a solution of ferrous carbonate occurring in such

soils under badly drained conditions, is the primary cause of sterility ; but

under-drainage is not economically practicable, as it would cost more than

would buy good land in other parts of the State, and surface drainage and

applications of lime, which under the circumstances are indicated, have so far

failed to relieve the trouble profitably, though some improvement has been

secured.

(b) The degree of salinity and the percentage of different salts in stock

water compatible with healthy conditions.

Much observation, analysis, and the collection of data have yet to be made

and the facts considered in relation to the prevailing forage before the question

can be properly answered. It is, however, a cjuestion of very considerable

importance under our climatic conditions.

(c) The degree of salinity to be tolerated by different crops and fruit

trees in water to be used for irrigation requires to be studie<l in

relation to local conditions of rainfall, rate of evaporation, and

under-drainage.

Most c[uestions engaging attention elsewhere, such as wheat-breeding, con-

servation of soil moisture, motor traction on the farm, are, of course, equally

pertinent in South AustraUa, but need no particular reference.
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(c) PLANT PATHOLOGY.

By T. G. B. Osborn, Professor of Botany in the University of Adelaide.

The following brief account of some of the more prevalent plant diseases

in South Australia has been drawn up at the request of the editors.

The writer feels obliged to point out that since his residence in the State has

been so short, there must of necessity be much incompleteness in the account.

The fungus diseases to which plants are subject in this State are on the

whole very similar to those of the neighboring two eastern States, though.

South Australian growers benefit to some extent by the greater dryness of

their climate.

Most of the diseases prevalent among cultivated plants are common to these

plants all the world over ; some, however, have assiimed proportions of

greater importance, while on the other hand other diseases common in the

Northern Hemisphere in similar climates are absent. An example may be

found in the wheat diseases, thus Ophiobolus graminis ("take-all") is a very

serious pest in South Australia, while Puccinia glumarum is not found.

It will be convenient to consider a few of the more important diseases in

relation to the crops they affect.

Diseases of Cereals.

There are in South Australia two wheat-infecting rusts, Puccinia graminis

and P. triticina. The latter is common in most places during the winter

months, but since the leaves of the wheat plants only are attacked, and those

rarely severely, it has not much economic importance. Black rust (P. graminis),

on the other hand, may assume serious proportions, for in cases of a virulent,

outbreak the stems are attacked and the ears consequently impoverished.

Fortunately the seasons in which rain falls to any extent during the two

months immediately preceding harvest are rare. The dull, damp weather so

favorable to the spread of rust is usually absent, so that the crop may be har-

vested with little disease. There are, however, seasons when suitable weather

prevails for the rapid spread of the fungus, and it becomes necessary to cut

the crop green for hay to avoid serious loss. A general problem that South

Australia shares with the rest of the civilised world is the breeding of a rust-

resistant wheat. At present none of the so-called immune varieties are
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resistant to P. grmninis in a '' rusty "' year, tlioii^h there are degrees of

virulence in the attack. In view of the differing climatic conditions obtaining

in the various wheat-growing parts of the State it is possible that no one

variety will prove equally satisfactory for all the agricultural areas. This

can only be ascertained by such experiments as are being carried out in the

various Government farms throughout the State. A second problem that

South Australia shares more especially with the other Australian States is

that concerning the life cycle of P. graminis. The complete life storv witli its

alternation of host plants (a^cidia on barberry, uredospores and teleutospores

on wheat) cannot exist, for the barberry is practically absent throughout the

Commonwealth, and experiments to artificially produce secidia upon it from

the Australian produced teleutospores were fruitless (1). Since we have

every reason to suppose that the basidiospores arising from the teleutosj)ores

can only infect Berberis we may presume that in Australia they are function-

less, and that there is no intermediate host of the rust. It seems probable

that under Australian conditions the uredospore alone is the functional sjwre.

There are, however, special climatic conditions that must also be remembered.

Wheat is sown in May and reaped in December. The season when none is

growing is therefore the summer, and the question which arises is not

" Are the uredospores viable after the winter ?
" but " Are they able to

withstand the prolonged drought of summer ?
" Such evidence as we have

at present is against the possibility of the uredospore surviving the heat and

drought of summer on the dead straw. There is, however, always a certain

amount of self-sown wheat in the paddocks at j)ractically all times of the year
;

it seems possible the rust may " carry over " on this. Moreover, though

P. graminis tritici, Eriks. and Henn. will not infect most other cereals it is

recorded on species of Hordeum, Agropyron, Elymics, and other grasses.

It may be that some of these plants help the rust to bridge the adverse summer

period.

What has been said of rust in wheat applies in general to the other grain

crops, of which the more important are oats and barley.

Of tbe various ustilaginous fungi infecting cereal cvo-ps, Urocystis tritici, Koen,

appears to be the most important, causing the " flag smut " of wheat, often

known by the misleading name of " black rust." This fungus, which was

at first regarded as identical with the " stem smut " of rye {U. occulta), was

later recognised as distinct by Koenerk. McAlpine has shown that infec-

tion of the host plant occurs at the seedling stage before the wheat appears

above ground. Infected plants rarely come into ear. The smut is usually

found upon the leaf blades and sheaths, which may be almost black owing

to the numerous areas in which the spores develop, following the mesophyll

(1) McAlpine, D., 1906, "The Rusta of Australia," p. 66.
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between the veins. The spores are well able to retain their germinating

power in the soil from one wheat season to the next, and are also able to pass

uninjured through cattle and horses. " Flag smut " is therefore a difficult

disease to control once the soil has become infected.

A third cereal disease of considerable importance is that caused by Ophio-

holiisijmminis. The signs of disease are a general dying of the crop in patches,

usually either when a few inches high (" take-all "), or at a later stage when in

ear, but before the grain has set. The heads then are pale-colored and the

ovaries aborted. This form of the disease is known as " white heads," but

both are known to be manifestations of the same fungus.

Infection of the roots takes place in the soil at the seedling or a rather

later stage. The infected roots develop an abnormal number of root hairs

and finally die. The fungus spreads to the lower nodes and leaf bases, which

are killed, becoming a black color owing to the investing mycelium. Later

there is a development of numerous perithecia, with long and somewhat curved

necks. In Biitain oats is also attacked, but Australian experience shows

that this crop is not injured by the disease, the plants growing well in the

paddocks on " take-all " patches. Barley is attacked almost as severely as

wheat, and McAlpine has recorded infection of Bromus sterilis and Agropyron

scabrum. Certain meteorological and soil conditions at and before the time of

sowing the crop appear to exercise considerable influence upon the prevalence

of "take-all" ; thus a " working of the fallow dry" preparatory to sowing

may be followed by such a severe outbreak as to be popularly regarded as the

cause of disease. There is no doubt that in a dry season " take-all " is more

prevalent than in a wet one ; moreover wheat grown in light, sandy soils

appears to be much more frequently attacked than that on heavier land. Ophio-

holus, like all fungi which attack ]3lants from the soil, is very difficult to combat.

Wheat usually follows wheat in South Australia after a year's fallow, so that it

is difficult to starve out the fungus, though it has been recommended that oats

should take the place of wheat for a season in an endeavor to do so. At

present there is no known fungicidal treatment, nor are there any varieties

of wheat recognised as resistant or immune.

Diseases op Orchard Plants.

Among the more common fungus pests of orchard trees are Exoascus

deformans, Venturia pomi, and Puccinia pruni. The last seldom is of serious

importance since it does not appear to any extent till late in the season.

Venturia pomi may do serious damage in seasons when rain falls late in the

spring, and the spraying operations are interfered with. Various " shot-hole
"

fungi cause damage to peach, apricot, almond, plum, and cherry trees. Of

i-hese, Clasterosporiuni carpophyllum and Phyllosticta prunicola are probably
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the must common. In those seascjiis wheic the spiiiiu rains fall late the

damage becomes more serious owing to the infection of the fruits. The foliage

of trees, especially of some varieties, may be riddled with holes and the fruit

disfigured and stunted owing to the presence of scabbed areas upon it . Passing

reference must also be made to the " bitter-pit " disease of pomaceous fruits,

which is at present under investigation by a Commonwealth expert.

Diseases op Koot Crops.

Potatoes are the only root crop of importance in South Australia, and they

can only be grown successfully in certain areas about Adelaide, Mount Com-
pass, and the South-East. Since 1909 Phytoplithom infestans has been

recorded. Owing to the dry climatic conditions that prevail daring the potato-

growing months, Phijtophtliom rarely is seen causing the rot of potato haulms

and leaves as in Britain, but the well-known sunken brown areas on the tubers

are extremely common. Sufficient experimental work under Australian

conditions has not yet been performed to determine whether infection of the

7iew tubers is by migration of the '' hibernating " mvcelium or by direct

infection of the new tuber by means of spores from the outside, as Pethybridge

maintains.

Potato growers in many parts of the State liave their crojjs seriously damaged

by " scab," many of the tubers being so disfigured by corky patches as to be

almost unmarketable. Frequently eel-worms (Heferodera radicicola) appear

to be the primary cause of the injury. Sclerotia of Rhizocioaia are common,

but any active rot caused by the fungus has not been notified. Often the

damage to the tubers is not cleai'ly attributable to either of the above causes,

and it may be that Oospora scabies is the active agent in these cases, as it

appears to be in the United States. McAlpine states, on the other hand, that

he has not observed any cases that can be attributed with certainty to this

fungus. Scab of potatoes from whatever cause is a serious problem to many

growers, since they are at a disadvantage because of the limited amount of

ground suited to their purpose. This lack of ground often tends to over-

cropping, with its attendant evil of spreading any pest which nuiy be in

the soil. It is to be hoped that the quarantine regulations that are in force

will continue to prevent the introduction of such diseases as those caused by

Siinchytrium or Sfovgospora, either of which would be exceedingly difficult

to combat (it once established) owing to the special conditions obtaining here.
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TRADE AND COMMERCE.

THE trade and commerce of South Australia has been continuous and

substantiaL Seventy-five years after the proclamation there was a

population of 430,090 j)ersons ; a public revenue of £4,450,739 ; a combined

annual trade, imports and exports (oversea), equal to £16,588,758 ; 1,939|^

miles of railway had been built ; 19,861 miles of telegraph and 17,146 miles of

telephone wires employed ; 4,340,435 acres of land cultivated ; 22,382 acre&

under vines ; over 6,171,907 sheep, 393,566 cattle, and 259,719 horses in the

State ; whilst the export trade (oversea only), amounts to £9,615,279,

Even such a record of industrial expansion does not convey an adequate

idea of the work accomplished in colonising and developing so vast a territory.

In 1841 there was a deficiency in the accounts of nearly £300,000, and bills.

drawn by Governor Gawler upon the Imperial Government were dishonored.

The effect of this was to stop all public works, dislocate trade, and throw a

number of persons out of employment. At a special meeting of the Adelaide

Chamber of Commerce, held on April 28th, 1841, the following resolution

was unanimously carried :

—
" Tliat this meeting regards the present financial

position of the colony, arising from the dishonor of the bills drawn by His

Excellency Colonel Gawler on the Colonisation Cominissioners, with the

deepest regret, and at the same time expresses the fullest conviction that

these bills will be eventually paid ; that, confident in tlie stability and

resources of the colony, this meeting is pursuaded that the pressure resulting

from these circumstances, and that which niay be anticipated from the

diminuiion of the current expenditure, will be but of temporary duration,

provided that mutual confidence and forbearance be exercised by the com-

mercial community." The chamber further resolved that should the Governor

see fit to draw on the Treasury they would accept such bills in payment of

their ordinary business transactions.

The check was not of long duration, for a few years later discoveries were

made of rich copper deposits, and the new settlement began to forge ahead

on the high road toward prosperity. Within a very little time the public

income was more than sufiicient to cover all outgoings. In three years the

revenue more than doubled itself. The pastoral industry was rapidly expand-

ing, agriculture was extending, mining was in a buoyant condition.
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The forties provided a copper boom, the lifties were known as the golden

decade. Tlie popuhition having exceeded tlie prescribed limit fixed by the

Imperial Act, the first Constitution Bill was passed, and a Parliament, con-

sisting of two chambers, established. At about the same time railwavs con-

necting Adelaide with Port Adelaide, also with Gawler and Kapiuida, were

besun, and the first telegraph line was erected. Tlie extension of the

telegraph went on apace, and within three years from that time wires were

stretched between Adelaide and Melbourne. The ten-year period endinu

with 1859 was an important one in the histoiy of tlie province, and progress

from 1836 to that time, though spasmodic, was considerable, as is shown by

the follov/ing comparisons :

—
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five years with the averages for the preceding similar period, it will be found

that the shipments by agriculturists bore u less percentage to the value of

the total exports during 1860-64 thau in the years 1855-59. For instance,

in the two periods, breadstuffs, &c., have decreased from 39-3 per cent, to

38*8 per cent, of the total exports of produce ; minerals from 27*1 per cent,

to 25*7 per cent. ; and, on the other hand, wool has increased from 31-5 per

cent, to 31-8 per cent."

The population increased from 124,112 in 1860 to 181,146 by the end of

1869, and the public revenue rose from £438,827 to £777,351 in the same

period. In 1865, income exceeded a million sterling. Agricultural expansion

was of steady growth. In 1860 the cultivated area was 428,816 acres, by 1869

the acreage tilled had risen to 850,576 acres. At the end of that year the

total trade turnover was valued at £5,747,805. There were 4,436,000 sheep,

119,000 cattle, and 73,000 horses in the colony. Staple produce exported

was valued at £2,722,438.

This forward nvovement was well maintained during the next decade.

The industrial expansion, thoiigh less sensational in the seventies, was sub-

stantial, and in other directions some remarkable work was accomplished.

In the face of numerous difficulties, and at great expense, the province

—

then comprising less than 200,000 inhabitants—ran a telegraph wire through

the heart of the continent, a distance of 2,000 miles. The cost exceeded

half a million.

I'rade steadily improved, until combined exports and imports reached an

annual value of £17,000,000 in 1870. Staple produce worth £4,670,000

was sent away to oversea customers in 1888. I'otal acreage under cultivation

rose to 2,864,000 acres in 1889, in which year 1,610 miles of railway were

open to traffic. In 1887, the aggregate value of imports had reached a total

of £119,644,000, while exports amounted to a total of £102,000,000. Toward

this latter sum shipments of wheat and flour contributed £36,000,000 ; other

agricultural produce, £1,300,000 ; wool, £29,000,000 ; and copper, £19,(iC0,0C0.

At the end of 50 years cf colonising efforts 1,950,000 acres were under wheat,

360,000 utilised for hays and 610,000 acres were devoted to other crops.

The sheep in the province mustered 6,700,000 ; cattle, 389,000 ; and horses,

168,000.

The eighties witnessed one of the most important industrial developments

in the history of South Australia. Valuable mineral deposits were discovered

near the border of the province (Broken Hill in New- South Wales) which led

to a remarkable improvement in trade and exercised far-reaching influence.

There was a growth in the general trade of South Australia during the period

1881-91 which can only be characterised as " marvellous." Mr. Coghlan,
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\v!i(<u (idvrrmiii'iit Statist of JNow Soutli Wales, (.Ircw .special attrntidii td tlic

*' marked iiiipetus," and said tliat Soutli Australian trade in 1891 represented

<i trade of £(> 1 3s. Id. per inhabitant, " being almost without parallel in any

important countrv." P)y \H\H) t!ie popiihition had grown to 314,195 inhabit-

ants, the public I'eveniie icachcd £2,557,732, total hind under cultivation

stood at 2,GJ9,()98 acres, total trade amounted to £17,090,051, exports of

staple produce had risen to £4,410,062.

The last decade of the centiirv ])roved disastrous in manv dii'ectioiis hd- tlie

whole of Australia, and South Australia suffered in common with its neighbors.

Early in the nineties financial troubles ])egan to appear on the surface, and the

year 1893 witnessed the suspension of several banks. The seasons were

unfavorable, and tlie rainfall was below the average. South Australia can.e

throu'jh tlie crisis remarkal)]y well, and, considering the severity of the drought,

pi'oductiou was well maiiitained.

The seventh decade opened full of promise. Confidence was restored in

linancial and commercial circles and trad:^ improved.

# " -'\.-yi^^j^i^^^ai«^l^t.<a^

Bagg'ing' Wheat from Harvester.

Seventy Ykars ok Industkial rRoc!KE.ss.

Wool and wheat have been the two great staple products from the liist.

In later vears wine has come lapidly to the fioiit. Fluctuation in market

N
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prices reduced the monetaiy returns in recent years, but a diminution in the

cost of production has helped to compensate the grower. The following

figures show exports since 18i0 :—
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South Australians have always enjoyed a high reputation as traders.

On a per cafita basis of comparison there are few countries in the ^\orld

that have a better trading record than South Australia. The following state-

ment is an instructive comparison—one which bears eloquent testimony

to the progress and prosperity of the State :

—
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The growing trade of the State required the services of a large fleet of ships,

and in na direction lias there been a more remarkable evolution than in the

class of vessels tradiuQ: to South Australian ports. The number and tonnage

of vessels entering and leaving South Australian ports is set oat below :

—

Year.
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Trade Per IxFTAmrANT.

The following return shows the total value of trade-

—

inijxnts and exports

—

and value per inhabitant deeennially from 18(i(!-19C() and for each year

from 19U7 to 1912 :—
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RAILWAYS AND TRAMWAYS.

KAILWAYS.

THE railway systems are all State owned and State controlled, except the

railway between Port Augusta and Oodnadatta' (478 miles, 3ft. 6in.

gauge) wliich was trangferred to tlie Commonwealth, but was subsequently

worked under agreement with the Commonwealth Government, by the

South Australian Railways Commissioner, as from January 1st, 1911. To

.South Australia belongs the honor of having put down the first i-ailway track

in Australia and built: the first State-owned railway in the British Empire.

The first line of rails actually laid down was 'between Goolwa and Port Elliot.

It was six and a quarter miles in length, was opened in May, 1854, and initiated

rail communication, not only in this State, but in Australasia. In September

of the same year the Goolwa railway was operated by horse traction and

conveyed passengers as well as freight. The line was. constructed and worked

by a private company. In August, 1864, the line was extended to Victor

Harbor, and , subsequently incorporated in the State railways. In 1848

a company was formed, and legislative authority obtained two years later,

for the construction of a railway from Adelaide to Port Adelaide. The Govern-

ment reserved the right to purchase the line, and a limitation was placed

upon the grant of lands. Negotiations were suspended, and the Legislature

•came forward with a guarantee of 5 per cent, for 10 years on the estimated

cost of construction. The company promoters were not satisfied, and the

Government stepped in and did the work ; thus laying the foundation for the

extensive system of State-owned railways in Austraha. It was not until

April, 185G, that the seven and a half miles of track connecting Adelaide and

Port Adelaide was opened, as the result of an expenditure of over

£25,003 per mile. Platelayer and bridge-builder then began to work

in earnest in South Australia. They turned their faces northward. The

first section was 25 miles, to Gawler. That line was opened in 1857, and the

little province owned at the end of that year 41J miles of railway. The next

step was to Kapunda, where copper had been discovered. The north-eastern

section was available in 1860, and for many years Kapunda remained a ter-

minus, and was greatly frequented by northern settlers when visiting the

•city or returning to their homes. For 10 years it represented the " outpost
"

of the railway system, but in 1870 the Burra was connected. The opening up

of the Northern Areas a few years later took the railway to Crystal Brook and

Port Pirie. The northward movement steadily continued, until Port Augusta.
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260 miles from Adehiidc, was coniU'ctcMl. Two ciioinccrm^ fi-ats iii coimcction

with railway-building in Soutli Australia were the construction of the great

northern system, which has its terminus at Oodnadatta, and the line through

the Mount Lofty Kange, across the River Murray, connecting with the inter-

State system, which now extends to Longreach in Queensland— 3,301 miles

from Oodnadatta. The mountain ranges between Quorn and Port Augusta

—

in wliich is situated the bold and strikingly grand Pichi Kichi Pass—tested the

skill of the engineers. Greater difficulties were experienced in finding a passage

through the Mount Lofty Range. Nine tunnels, aggregating a total length

of nearly 2,000yds., and a wrought-iron viaduct, 620ft. long and l()8ft.

high, were necessary in the first 30 miles. To cross the River Murray a

bridge, consisting of five 120ft. spans—each containing 140 tons of ironwork

—and 23 spans, each 60ft. long, across a swamp, had to be built.

Inter-State Express in Mount Lofty Ranges.

From south to north these railways extend for over 1,000 miles. The total

railway mileage open for traffic on Jrme 30th, 1913, \sas 2.167f (inclusive of

the Port Augusta to Oodnadatta Railway).

There are two gauges in the railway systems of the State— 5ft. 3in. and

3ft. 6in. The question of bringing about uniform railway gauge for the

whole of Australia is under consideration.
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Comparative Statement Showing Working Results.
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Territory. In accordance \\ith The Northern Territory Surrender Act,

1907 (State Act), and the Nortliern Territory Acceptance Act, 1910 (Com-

monwealth Act), tlie railway from Port Augusta to Oodnadatta was trans-

ferred to the Commonwealth on January 1st, 1911, but is at present worked

for the Commonwealth authorities by the State Kailways Commissioner.

The last Act mentioned ratified and approved the agreement undci- wliicli

the Northern Territor}^ was transferred to the Commonwealth ti-om the St.ite

of South Australia, and also provided for the transfer of the Paln.erston and

Pine Creek railway.

The Railway Department has a fine record, very few accidents having

occurred during more than half a century of working. In his annual report,

the Commissioner has been able to state
—

" Notwithstanding the fact that

the traffic during the year just closed was the heaviest ever known on the

railways, there was not one serious accident to a passenger for which the

department could be held to blame."

Splendidly-equij)pecl v\oi"kshops have been established at various centres.

From the main works at Islington, a few miles from Adelaide, locumotives,

carriages, and wagon stock are constructed.

There are, approximately, 8,754: hands employed by the Railway

Department.

TRAMWAYS.

It was in 1876 that the first Tramways Act relating to Adelaide became

law, and the urgent need for means of transit resulted in a steady growth

of horse tramways operated by several companies. In 1906 the C4overnment

agreed to purchase all the tramways for the sum of £284,000, and passed an

Act to authorise the Government to purchase certain tramways and for the

creation of a Municipal Tramways Trust to construct and work tramways

and for other purposes, under which provision was made for all the said tram-

ways to be vested in a Municipal Tramways Trust. In 1912 the Govern-

ment passed an Act to add the Corporation of the City of Port Adelaide to

the local authorities interested in the Trust.

The System.

The system adopted was the overhead trolley system, the power being con-

veyed from the power station at Port Adelaide l^y overhead cables at a pressure

of 11,000 volts to the terminal house at North Adelaide, at which point it

is conveyed underground to No. 1 cotiverter station on East Terrace. From

the junction house at Croydon a branch line runs to No. 2 converter station

at Torrensville, and provision is made for extensions to the Government

Workshops at Islington.
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Car Depot.

The main car depot, accommodation block and administrative building

workshops, paint store, general store, emergency house, permanent way-

depot, &c., are concentrated on one site covering an area of nine acres about

one mile from the centre of the city on the outer boundary of the park lands

with an entrance from Hackney Eoad. On account of the administrative

buiklino being situated as above, a great saving in time has resulted, by the

concentration of de})artments and officers in one place. In addition to the

usual fire-hose equipments, the whole of the buildings in the main car depot

are eciuipped with the Crinnell automatic sprinkler, and chemical fire extin-

guishers, and everv possible device for saving labor has been adopted. In

close proximity are the necessary offices for the ordinary running work,

such as marshals' room, inspectors' and examiners' room, motormen and

conductors' room, traffic stal5 lavatory, clubroom, machine-room, running-

stoie, running-staff messroom, &c., and everything is done to provide for the

comfort of the men.

Workshop and Stores.

At the rear of the car depot are the workshops, which consist of a paint

shop, car-building shop, electrical shop, machine shop, truck shop, and

smithy, all of which are provided with the most up-to-date machinery. In

close proxiiuity are the. general stores, and some distance away the oil and

paint store, this latter being absolutely fireproof. Within the depot grounds

there are two five-room cottages for the use of the depot master and the

overhead foreman in order that they may be always available ; an emergency

house with provision for the storage of two-horse tower wagons with stalls

for the necessary horses, and a garage for the motor tower wagons.

The Employes.

One of the most interesting features of the undertaking is the Adelaide

Electric Tramways Club, which, . by resolution of the men themselves, has

been made compulsory for all permanent men in the service to join who

have attained the age of 19 years. The funds of the club consist of—(1)

General fund
; (2) Sick, accident, and funeral fund.

The subscription is 3d. per member per fortnight to the general fund,

and 6d. per member per fortnight to the sick, accident, and funeral fund,

and each of these subscriptions is subsidised £1 for £1 by the Trust. The

sick, accident, and funeral fund is strictly earmarked for the purposes indi-

cated by its title ; and the general fund is apphed to the general benefit of

tlie members. The clubroom has ])een provided and furnished by the Trust,
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the furniture, including three bilUard-tables, piano, cardtables, reading-

tables, &c., the principle, broadly, being that the Trust provides the furniture,

the charges thereon and the cost of maintenance being borne by the club.

In addition to the clubroom, the general fund is utihsed for subsidising where

necessary a large number of subsidiary recreation clubs, a rifle club, which

has the use of a miniature rifle range on the premises ; a house and social

committee, which attends to social entertainments ; a quoit club, which has

the use of a quoit ground on the premises ; and a library, which is housed

in the clubroom.

His Majesty's Mail m central Ausrralia.
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SHIPPING,

S EVENTY years of shipping progress is shown in the following table of

entries and clearances at South Australian ports :

—

Inwards and Outwards.

Year.
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The Inter-State Service.

The inter-State shipping business furnishes a picturesque chapter in South

AustraUan history. Until the building of the Adelaide-Melbourne railway,

water carriage was the only means of maintaining relations with the other

settled portions of the island continent. The bulk of the goods traffic between

the States is still carried on by sea, the proportion being over 60 per cent, ol

the carrying trade of each portion of the mainland. Tn 1817 no fewer than

115 ships out of 150 arriving in South Australia came from British colonies.

The discovery of gold in Victoria in the fifties led to a rush for berths on every

available craft which could be pressed into service. The inter-State service

includes steamers of over 7,000 tons and over 400ft. in length, and these

come into the inner harbor.

The shipping trade has always occupied and must retain an important

position in the development of South Australia. It cannot be otherwise

with a producing country of extended coastline situated thousands of miles

from the chief markets of the world. Notwithstanding a splendid inter-State

railway system, the bulk of the produce exchanged with other parts of the

island continent is transported by water. South Australia has 2,000 miles

of coastline within her own borders, thus making necessary the employment

of a large fleet of coasting vessels. The development in the maritime branch

of industry within the short period of the State's existence has been no less

marvellous than in other directions, and the achievements are as worthy of

being recorded, even though they form part ol a world-wide movement.

Especially is this true of the bringing into existence of a distinctly Australian

mercantile marine, in which South Australian entei'prise and capital have

played an important part. The history of South Australian shipping is the

record of the rise and development of long-distance steam communication

by water.

Inner Harbor Accommodation.

South Australia has participated in the benefits arising from the increase

in the size of ships during the past 50 years. Of 102 vessels which arrived

in 1858, the largest was 600 tons, and for many years the greater number

fell beneath 1,000 tons. Of 315 arrivals in 1868, only one exceeded 1,100

tons, while in 1878 the limit was 2.700 tons. Ten years later no fewer

than 40 vessels which reported in South Australia were from 3,000 to

3,500 tons register. Now the majority of mercliantmen calling here are

of mammoth proportions. The construction of a first-class harbor at

the chief ports of the State has been effected 1)y the outlay of a large sum of

money.
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The Outer Harbor.

In 1901 a Bill was passed through Parliament authorising the construction

of an outer harbor, subject to a favorable report by a board of expert

engineers. This report having been obtained, a contract was let for the

construction of the work, but difficulties were experienced in carrying out

details, and it was not until January 16th, 1908, that the harbor was

declared open to the shipping of the world. There is ample accommodation

for the largest steamer visiting Australia to berth in perfect safety alongside

the wharf. January 16th, 1914, will mark the completion of the sixth

year of active work at the Outer Harbor, and it may not be out of place to

di'aw attention to the rapid gTOwth of its trade and the favor in which it is

Outer Harbor, Port Adelaide.

held by both shipmasteis and the jjublic. Commencing with vessels of the

Orient Mail line only, the wharf is now regularly used by the P. & 0. Mail

line, the Nord-Deutscher Lloyd, the Shire line, the' Blue Funnel line, the

P. & 0. Branch Service, and has also been used by the White Star line, includ-

ing the Ceramic of 18,500 tons, for which there was ample depth of water.

In 1908 69 vessels berthed at the harbor, their gross tonnage equalling

497,828 tons. In 1912 251 vessels, with a gross tonnage of 2,006,502 tons were

berthed. The wharf now has a completed frontage of 2,200ft. The entrance

channel is 40(»ft. wide, and there is a swinging berth 3,000ft. in length by
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1,126ft. wide. The depth ot water in the entrance channel, swinging berth,

and alongside wharf is 33ft. L.W.S. tliroughout. The railway has been

extended from Largs Bay, and a commodious railway station is in close

jiroximity to the wharf. Post and telegraph office, refreshment rooms,

commodious Customs sheds, and all necessary facilities for handling and

disposal of cargo are provided. An up-to-date acetylene gas plant has been

installed for the efficient lighting of wharf and railway. The Railway Depart-

ment have provided a convenient service of trains for the benefit of passengers

en route by the mail steamers who may desire to visit Adelaide, or go overland

to the Eastern States. In view of the increased demand for space by ocean

steamers using the Outer Harbor, the wharves are now being further extended

for another 1,000ft., in addition to which a revetment mound is completed

on the northern side of harbor, which efiectivelv breaks the force of the range

brought up at high tides by strong north and north-west winds.

The Lighthouse Service.

The coastline of South Australia is remarkably well lighted, especially

considering the comparatively short time that the State has been established.

The earliest guiding beacon set up was exhibited from the masthead of an

old vessel moored outside the entrance to the Port Adelaide River. This

light was first shown on July 17th, 1840, and it was 12 years later before a

permanent mark was erected. Lighthouse construction dates from 1852,

when a revolving light on Cape Willoughby, situated on the eastern extremity

of Kangaroo Island, was set up. Thenceforward, as trade increased, and,

unfortunately, in some instances as disastrous wrecks demonstrated the neces-

sity, fine lighthouses were constructed around the shores of the State.

Harbor Board.

A Bill was passed in the last Session of Parliament providing for the

purchase of all wharves and river frontages at Ports Adelaide and Pirie

which are now privatelv owned, provision is also made for the appointment

of a board which will exercise control over these properties, together with all

Government wharves and jetties throughout the State, and will assume sucli

duties and responsibilities formerly exercised by the Marine Board, which

are not transferred to the Commonwealth under the Commonwealth Navi-

gation Act and the Lighthouses Act.

Port Dues, Wharfage, and Pilotage.

The large expenditure incurred by the Government in providing adequate

lights and seamarks on the extended coastline, required the imposition of

special dues to recoup some of the expense. Light dues were therefore
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introduced, and were for many years collected for the above purpose. Of

late, however, the funds so obtained have been used principally for the im-

provement of harbors, deepening, and similar purposes. Light dues were

abolished during the year 1911 and Port dues introduced, and are now col-

lected on all shipping trading in or visiting the State.

It should be mentioned in connection with this matter that the cost

incurred by the Government on deepening and other improvements at Ports

Adelaide and Phie and elsewliere has been considerable, the expenditm-e

approximating £2,000,000 sterling.

In addition to port dues, a charge is made on oversea ships for pilotage.

If a vessel is registered in the Commonwealth the shipmaster is required to:

employ a pilot to bring his ship from the anchorage to the harbor, unless he

has obtained an exemption certificate, the charges for pilotage ranging from

a minimum of £2 10s. to a maximum of £12. At Port Adelaide the pilots

are Government servants, the fees being paid into revenue.

Shipping Silver and Silver-lead Bullion, Port Pirie.
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GEOLOGY AND PHYSIOGRAPHY.

By Walter Howchin, Lecturer in Geology and Pakcovtology in the University

of Adelaide.

The main physiogiaphical outlines of South Australia resolve themselves into

three moderately distinct areas—A series of hilly ranges, having a north and

south direction, occupy the middle portions of the State ; on the western side

there is a low plateau of sandy and calcareous soils with inliers of older rocks;

and on the eastern side, extending from the Eiver Murray to the eastern

limits of the State, there are sandy and calcareous plains of Cainozoic age.

There is less diversity in the geology of South Australia than anv other of

the Australian States, but this is somewhat compensated for ])v the presence

of some unique features. The following is a representation, in tabular form,

of the principal geological horizons that occur within the limits of South Aus-

tralia

CAINOZOIC

Recent .

Pleistocene

Neogene

Pal^ogene

Raised estuarine areas of the gulf, and

raised sea bed of the South-East

(fifth marine horizon). Flood plains

of the newer river systems. Extinct

marsupial and other remains in

river gravels, probably dating from

the newer Pleistocene.

Alluvial- sands and gravels of the older

river systems (often consolidated).

Calcareous marine bed (fourth) either

above or below sea level. Volcanic

cones of the South-East. Eleva-

tion of peneplains, followed by their

dissection.

CiPliocene) — Third marine series,

about 400ft. below sea level.

{1Miocene)—Second marine series, at

about present sea level.

( {lOligocene or Eocene)—First marine

series: thick beds of deep-water

origin. Fluviatile sands and fine

gravels, carbonaceous muds and

lignite.
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MESOZOIC

f Upper.—Desert sandstone (freshwater

I

series). Porcelainized clays and

chalcedonized sandstones, pipe-

Cretaceous . . a clays, gypseous clays, &c.

I Loiver (marine series).—Mudstones,

j
carbonaceous shales, and impure

l^ limestones.

r Leigh's Creek Series (land and

1 fresh-water).—Carbonaceous shales,

Jurassic -^ brown coals, sandstones, ferruginous

I
bands, with Unio and plant re-

PAL^OZOIC

Pbrmo-Carbo-

niferous

Ordovictan

Cambrian

PROTEROZOIC < Algonkian

f Glacial.—Polished and striated pave-

} ments, with morainic material,

I

boulder clays, and glaciated
i

i erratics.

[ Larapintine Series.—Sandstones, mud-

<{ stones, and thin limestones with

[
fossiliferous horizons.

rUp])er.—Purple slates, quartzites, and

I

. . fossiliferous limestones.

I Lower.— Slates, phyllites, quartzites,

•I and limestones. Glacial boulder

I
clays, grits, and thin limestones,

I carrying striated erratics. Basal

i grits and conglomerates.

Mica and talc schists, pegmatized

schists, gneissic schists, siliceous

and metamorphosed quartzites.

The sediments are penetrated by

syenitic, jiorpliyvitic, aplitic, peg-

matitic, and granitic dykes.

PROTEROZOIC (Algonkian).

The iKiu-tnssilifci-ous character of the older rocks of South Australia made

the determination of their geological age a matter of some difficulty. Mr.

A. R. C. Selwyn, who, in 18.59, made a hurried reconnaissance of the Mount

Lofty and associated ranges, was inclined to think that the rocks seen by
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liiin might be " grouped under three distinct and uncDnfm inablc toimations,"

and suggested that they miglit possibly ]'e])resent beds o{ Canibiiaii, Siiuiian,

and Devonian age.

The discovery of fossils in limestone on Yorke Peninsula in 187'J was the

first step towards a scientific diagnosis of the age of the older rocks of this-

State. The fossils, which indicated a Cambrian fauna, occurred in beds

that rested unconformably on an underlying series of a highly metamorphic

character. The late Professor Ralph Tate regarded the rocks of the Mount

Lofty Ranges (which are azoic and more or less altered) as of the same age

as this older and crystalline series of Yorke Peninsula, which he defined as

Archaean, and concluded that, with the exception of the fossiliferous beds

referred to, and others of a like character afterwards discovered in the Flinders

Ranges, all the older rocks of South Australia were of Archfean age. Later

discoveries have shown that this determination was in error—much of Tate's

"Archaean " must be classed as Cambrian.

The most extensive exposure of Pre-Cambrian rocks is on the western side

of the State, forming a low })lateau from which rise, in places, ranges of hills,

of moderate elevation, the older rocks of which are mostly of Pre-Cambi ian

age. The Gawler Ranges, consisting mainly of porphyry, form rouiuletl

knolls covering a large extent of country on the south side of the shallow lakes

lying to the west of Lake Torrens. The Musgrave and other ranges near

the Western Australian border are also of Pre-Cambrian age. This vast

region (which includes much of Western Australia as well as South Australia)

forms the geological axis of the continent and is thp greatest exposure of

rocks of this age to be found in Australia.

The Pre-Cambrians also outcrop in the Mount Lofty Ranges, forming the

geological axis of these highlands. Their ex])osure is not continuous but

occur at intervals as inhers of the Cambrian, following the general strike of

these beds in a north-easterly direction. They can be advantageously

studied on the north side of the Liman Valley, at Mount Compass, Aldgate^

on the River Torrens near Castambul, in the South Para River, at Barossa

Goldfield, Williamstown, and Tanunda Creek. Tlicy also form the geological

axis of Yorke Peninsula, where they are covered, in places, by sediments ot

Upper Cambrian age.

The series cannot be subdivided. They consist, primarily, of highly

altered sedimentary deposits in the form of slates, schists, quartzites, (fee.

The former are often interlaminated with fine layers of pegmatite that have

been injected along the planes of schistosity. This is sometimes carried so

far as to give the stone a gneissic character. Eruptive rocks, usually highly

felspathoid. have a large development, chiefly as syenites, por|)hvries, aplites.
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and other granitoid rocks. These are often so intermingled as to form an

intricate complex. Basic igneous dykes sometimes occur, but they are much

less frequent than those of an acid type. In northern Yorke Peninsula the

Pre-Cambrians carry extensive deposits of copper, which have been mined at

Moonta, Wallaroo, and Kadina for many years. Ilmenite, as a primary

product, is also often present as granules, streaks, or veins.

CAMBRIAN.

The Cambrian Svstem of Australia has its greatest development within

the limits of South Australia. The sediments were laid down in a great

geosynclinal fold and, at a moderate estimate, are from 15,000ft. to 20,000ft.

in thickness. The close of the Cambrian period was marked by a movement

of elevation, accompanied by great pressure, that led to the formation of fold

mountains which occupied most of the meridional-central portions of the State.

The beds thinned out against the western Pre-Cambrian plateau, producing

overlap with transgression, in that direction, extending over the site of the

present Yorke Peninsula and the country on the western side of Lake Torrens.

In an easterly direction the Cambrians extend across the State into New South

Wales, where they form parts of the Barrier Ranges.

The Cambrian System of South Australia is divisible into a lower and an

upper series. The evidence of stratigraphical unconformity is not very

clear, but there is a marked difference in the two series with respect to their

lithological characteristics, metamorphic condition, and the absence of

fossils in the lower with their presence in the ujiper.

LowKR Cambrian (Fig. 1).

The Basal Beds rest with a strong unconformity on a Pre-Cambrian floor.

They usually consist of arkose sandstones and grits, often heavily charged

with clastic ilmenite, laid down in tlie form of current bedding. In places

basal conglomerates occur, consisting mainly of highly water-worn pebbles

of quartz and a very siliceous quartzite. The beds have undergone severe

thrusts and micro-faulting, features which are often beautifully seen in hand

specimens. Mylonitic zones are common, and the passage of the siliceous

pebbles into quartz veins, by flowage, can often be recognised. The iincon-

foiniity of the Cambrian in relation to the older series can be well seen in the

following localities :~ Ardrossan, Yorke Peninsula, where fossiliferous

limestones (Up. Camb.) and felspathoid grits, gently flexured, rest on vertical

beds of Pre-Cambrian schists. Aldoate, near Mount Lofty, where the basal

beds are chiefly in the form of a white felspathoid freestone, and in a quarry
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M near tlie railway station, tlic ruck takers tlio I'orui

. n of a breccia composed of angular fragnaents of

3
'I

Pre-Cambrian pegmatite. At Cox's Crekk, in

§ ^ • the same neighborhood, a verv coarse arkose grit
(3 ji a

~
' "

^ l^
and conglomerate, dipping at a low angle, rests

&^ -s on vertical Pre-Cambrian pegmatized schists. On

^ J- i the east side of Inman Valley, about nine miles

^
I / from Victor Harbor, the basal beds consist of a

I 3 verv coarse conglomerate, 150ft. in thickness, rest-

I ^ ing on a Pre-Cambrian complex. Towai'ds the

; i £ base of the Cambrian, in this outcrop, the pebbles

^Z" are rolled out into flattened lenticles and liorizontal

1^^ quartz veins and the mati'ix becomes a flaky

g I i comminuted mass. Near Williamstown (Barossa

1^1 District), the basal beds are very highly charged

I 5 J with clastic ilmenite, giving them a black color,.

t. g = and are more or less conglomeratic.

a i

g g «

gS -

The beds are

^ ^''fc intensely metamorphosed, and sometimes take

3 ^ the form of a coarse mica-schist. They are also

S penetrated by pegmatite and greisen dykes, and

^
I in their highly altered condition it is often difficult

^ I
to distinguish them from the underlying Pre-

Cambrians.

The Slates make the principal stratigraphical

feature of the Lower Cambrian. The Tapley's Hill

_„o.| slate, near the upper limits of the lower series, is

.s « a very fine-grained ribbon slate with a coarse

1^1 cleavage at a high angle. In descending order the

.| H ^ rocks of this class show an increasing measure of

3 metamorphism, through the stages of clay-slate,

1 .
phyllites, talcose and chloritic slates, graphitic

"^
o3 1 slates, and spotted slates. They constitute, for

1 % the most part, the foothills of the Mount Lofty

2 '^ Ranges, and in their decomposition make excellent

I H- .2 srass land and soil suitable for vineyards, with

1 1 H orchards and gardens in the gullies. The slates

i I
"
are also extensively used as building stones.

^? The chief Quartzites in the series are (a) the

^
I Black Hill, Stonyfell, and Mount Lofty quartzite,

" which is about 1,000ft. in thickness
; (6) the
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Mitcliani and Glen Osmond quartzite, about lOOft.in thickness ; and (c) a

laminated, somewhat argillaceous quartzite that immediately underlies the

glacial till. There are other smaller quartzites distributed through the

series having a thickness of a few feet each. The most of these quartzites

have the structure of a fine-grained to coarse-grained arkose rock that has

received secondary silicification, the silica being generally laid down in optical

continuity with the original grains. The stone is usually too siliceous for

the mason's tool, and is often very much jointed, which makes it unfitted

for building purposes ; at some horizons, however, a fair freestone is

quarried, while the harder quartzites are much used for road metal and

for railway ballasting.

The Limestones of tlie Ijower Cambrian are represented chiefly at four

horizons

—

{a) The River Torrens limestone, situated in the series not far above

the basal grits, can be advantageously studied near Castambul, on the Torrens,

where it runs parallel with the river for some distance. It is fully lOOft. in

thickness. The stone varies from a white subcrystalline marble to a grey

or bluish-colored rock. (6) At a slightly higher horizon than the preceding,

is a dark-colored and earthy limestone, often siliceous, and accompanied by

bands or nodules of black and speckled chert. In places it is of a lightish-grey

color with a high percentage of carbonate of lime, and where much disturbed

has a white, marble-like appearance. It occurs on the Sixth Creek and at

the Montacute Mine, where it is much faulted. At Teatree Gully it is quarried

and, after burning, placed on the market as a lime-cement, (c) The " blue-

metal " limestone, like the preceding, is also a dark-colored and earthy lime-

stone that has been much quarried along the foothills of the Mount Lofty

Eanges, and used for metalling the roads ; hence its popular name. It occurs

as a very variable calcareous zone, about 50ft. in thickness, included in the

phyllites that intervene between the thick quartzite of the Black Hill and

the thinner Mitcham and Qlen Osmond quartzite. [d) The Brighton limestones

represent the highest members of the Lower Cambrian. They occur in

three moderately distinct beds. The lowest is a bluish, siliceous limestone

|(40 per cent, of silica) ; the middle bed is a pinkish-colored limestone, about

15ft. thick, is sometimes oolitic, and contains about 86 per cent, of calcium

•carbonate ; and the highest member is a buff-colored dolomitic limestone.

'The two lower members of the limestone are utilised by a company in the

manufacture of a hydraulic cement. This limestone makes a very persistent

horizon, extending from the Onkaparinga (south of Adelaide) and in a northerly

direction through the agricultural areas into the Far North. All the limestones

of the Lower Cambrian are more or less magnesian.
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The Glacial beds, wliicli occur iiltout twn-t liirds uj) in tlic sci'ics df Lmver

Cambrian strata, are of exceptional interest, ])oth on account of llic clearness

df the evidences and the extent of country which they cover. The gieater por-

tion of the beds consists of a typical glacial till in the form of an unstratified,

gritty mudstone, carrying numerous erratics, up to 10ft. in diameter, which

are promiscuously distributed through the finer material. Many of the erratics

are angular or subangular. facetted, and glacially striated. They exhibit a

great variety of lithological features, and are, in all cases, foreign to

the neighborhoods where they occur. Included in the boulder clay are

irregular masses of coarse grits and stones, and, at times, sti'atified slates

that are wholly or nearly free from boulders ; also, occasionallv. grit and

stony impure limestones, which are usually a foot or two in thickness. The

tillite is rather irregularly indurated, being sometimes highly siliceous, and in

other cases friable and weathers readily. The beds shai'e in the general

cleavage planes of the country, but the cleavage is coarse and attended bv

Blac^iMood

Fig. 2.-DIAGRAMIVIATIC SECTION OF CAMBRIAN GLACIAL BEDS. SHOWING OVERFOLD Or

THE UNDERLYING QUARTZITES : RIVER STURT VALLEY.

a flaky exfoHation. In disturbed localities the boulders give evidence of

tectonic strains. Those possessing unequal axes have usually, in such cases,

rotated in their bed so as to bring their longer axis into line with the plane of

cleavage. Most of these stones under the strain became transversely fractured

with gaping fissures and were impressed with pressure striae. The latter are

quite distinct from glacial striations and can at once be distinguished by their

peculiai' form and distribution on the surface of the stone. The beds, as

measured across a vertical exposure of the till, have a thickness of 1,500ft.

The Cambrian till is well developed to the south of Adelaide in the gorges of

the Rivers Onkaparinga and Sturt, and in a northerly diiection can be traced

in repeated anticlinal and synclinal folds as far north as Hei'gott, a distance,

meridionally, of 450 miles, with a width, measured from Port Augusta in the

west to the Barrier Ranges of New South \\'ales in the east, of 200 miles.

(Figs. 2 and 3.)

Within the limits just mentioned there is reason to think that tlir boulder

clay was laid down by floating ice. This is inferred from the fact tliat there

is no evidence of unconformitv at the base of these beds, or the evidence of a
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hard pavement having existed at the time when the glacial deposits were

laid down—a feature that might be expected to occur in the case of land ice.

There is, however, a very sharp line of division separating the till from the

beds immediately below it, but no stratigraphical unconformity—all the

evidences seem to point in the direction that the glacial material was dropped

promiscuously on the floor of a sea bottom and was laid down in a continuity

K

'p^

-I ,»<

Fig. 3. TYPICAL FACE OF CAMBRIAN GLACIAL TILL. RIVER STURT.

of sedimentation. The permanent snowfield was probably not far distant.

Many of the erratics appear identical with certain Pre-Cambrian rocks which
have their outcrops at the present time to the west and south-west of the

Cambrian glacial deposits. The Pre-Cambrian plateau that forms the greater

part of the western side of South Australia was probably a portion of this
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glacial highland from which tongues of ice came down to seadevel as far

north as the latitude of Adelaide. The piesonce of roguiiuly stratified deposits,

destitute of erratics, which occur near the middle of the till, may represent

an interval of milder climatic conditions during wdiich the glaciers failed to

reach the sea -level.

With the exception of a few obscure traces of Radiolaria in the siliceous

limestones, the Lower Cambrian of South Australia appears to be quite

destitute of organic remains.

Igneous rocks have but a rare occurrence on the western side of the Lower

Cambrian axis, but they have a great development on the eastern side, where

they are chiefly of an acid type.

Upper Cambrian.

The Brighton limestones, which are the highest members of the Lower

Cambrian, have a sharp throw-down to the west, assuming an almost vertical

position. The beds which immediately follow in ascending order are totally

unlike any of the beds found in the lower division, and as this is true of all the

succeeding beds an unconformity probably exists at this junction, although no

stratigraphical discordance is clearly shown.

The LTpper Cambrian forms a thick series, composed mainly of purple slates,

purple or white siliceous quartzites, numerous siliceous and magnesian Hme-

stones, sandy limestones, oolitic limestones, Archceocyathince marbles, and,

near the top of the series, soft, reddish-colored sandstones, usually current

bedded.

In the southern portions of the State the Upper Cambrian can be seen on the

coast at Marino, near Brighton, where the junction of the two series can be

studied. The strike of the beds is almost parallel with the coast, going south,

and the junction is also well shown in the Field River, about a mile up from the

beach at Hallett's Cove, and also on the Onkaparinga. The higher series

has participated in the same tectonic movements that disturbed the lower,

and are often crushed, folded, and overfolded. In the Willunga Ranges the

beds are much faulted, the main range itself forms a fault-scarp of a thousand

feet or more ; they also outcrop on Yorke Peninsula, and they form the

principal geological features of the Flinders Ranges in the Far North.

The most interesting horizon in the Upper Cambrian is a limestone which

has a thickness of from 150ft. to 200ft., composed almost entirely of ArcJueoc;/-

athincB remains (Fig. 4), that must have formed important, coral-like reefs in

the Cambrian seas. The ArchceocyathinoB limestones occur in the Wilhmga

Ranges and on Yorke Peninsula, but they have their greatest development

in the Flinders Ranges, where they make a prominent feature over a gi-eat

extent of country.



218 HANDBOOK OF SOUTH AUSTRALIA.

At a little hiuher horizon than the Archceocyathinre limestones there are one

or two smaller limestones, which are also very fossiliferous. Trilobite remains

are abundant, but in a very fragmentary condition. Near Wirrialpa sheep

station, in the Eastern Flinders, there is a small limestone almost entirely

composed of OhoJella shells, and another made up of the nodules of Girvanella,

Fig. 4.-WEATHERED ROCK OF " ARCH/EOCYATHIiM/E " LIMESTONE. FLINDERS RANGES.

which, in some cases, attain a diameter of 2in. Some of the limestones con-

sist largely of sponge tissue and spicules, but these are seldom recognised in

the very compact limestones, except by micro-sections, and in tliis form are

difficult to identify.

Paleontology of the Upper Cambrian

—

{t)AJ(ja : Girvanella.

SpopgicB : Hyalostelia.
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Archcecyal/iincv : Ai-clisoocyathus, Etlimophylluin, Arcluuofungia, i\yc-

noidocyathus, Syringo nema, Somphocyathus, Dokidocyathiis, Dic-

tyocyathus, Spirocyathus, Motaldotos, Protopliarotva, Coscinocya-

tlius, Coscinoptycha
;
(including about 40 species.)-

Brachiopoda : *Micromitra, *Kutorgina, Obolella, *Nisusia, *E(K)ithis,

*Huenella.

Annelida : Hyolithes, Salterella, worm buiTows and tiails.

Ostracoda : Leperditia.

Trilohita : Olenellus, Ptyclioparia, Microdiscus, Agnostus, Dolichometo-

pus.

Pelecypoda : Ambonyciiia.

Gasteropoda: Stenotheca, ^Micromitra (Platyceras), Opliilcta.

The tectonic movements that led to the elevation and dcfoimalion uf tlie

Cambrian sediments affected somewhat diff'erently the Flindei's Ranges as

compared with the Mount Lofty and Barossa Ranges. The latter two men-

tioned were subjected to a great east and west ])ressure that resulted in a

comparatively narrow belt of mountains thrown into ])arallel folds and over-

thrusts pitching towards the west. In the Flinders Ranges there was a north

and south pressure, which, in strength, almost equalled that ojxMating in an

east and west direction, which led to cycloclinal foldings, that is, great dome

and basin structures, which in the case of the latter, formed the remarkable

circular ranges, or " pounds,'' which are a distinctive feature in the arrange-

ment of the Flinders Ranges.

Eruptive rocks of a basic type are comparatively rare in the Cambiian of

the southern portions of the State, but there is an immense zone of granitic

intrusions develoj^ed on the eastern side of the ranges, which extends far into

the plains of the River Murray. In the northern Flinders, especially in the

great dome-structure of the Blinman district, basic dykes are extremely

common, and include '' necks " as well as dykes.

There is a strong probability that the later stages of the Cand^rian period

in South Australia was characterised by an aiid climate, or even desert

conditions. The evidences which point in this direction are- ((^/) The pre-

vaihng red color of the rocks, {b) Many of the limestones, near the upper

limits, are oolitic, or nodular, with concentric and wavy structures that

appear identical with the surface travertine that forms to-day throughout

the drier parts of Australia, (c) The newest members consist of red, friable,

and cross-bedded sandstones which closely resemble wind-blown sand dunes.

* The genera marked with an asterisk are the corrected determinations made by
Dr. Charles L). Walcott after examination of the types in the University of Adelaide.
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OKDOVICIAN.

The only beds of Ordovician age known to exist in South Australia form

part of the mountain system of Central Australia, of which the MacDonnell

Range is the principal elevation. The MacDonnell and Hart Ranges consist

of metamorphic rocks which probably belong to both the Pre-Cambrian and

Cambrian divisions. The Ordovician strata form the James, the Waterhouse,

the George Gill, and the Levi Ranges, which are parallel with the MacDonnells,

but a little more to the southward. The late Professor Tate named the

Ordovician deposits of Central Australia the Larapintine system, utilising

for this purpose the aboriginal name for the Finke River, which stream inter-

sects the beds. The series has a thickness of about 7,000ft., most of which

consists of sandstones and quartzites. The fossiliferous horizons are limited

to a few thin, impure limestones and a single horizon in the quartzite where

impressions of a few species of moUusca occur in great numbers. The

lithology, as well as the fossiliferous contents of these beds, is in strong con-

trast with the Ordovicians of the eastern States. The latter consist of dark-

colored graptolitic slates, while beds of the same age in Central Australia

are mostly arenaceous and have a fauna of Cephalopods, Mollusca, and

Brachiopods.

Paleontology of the Larapintine System

—

Spongice : Hyalostelia.

Actinozoa : Two species, indeterminable.

Crinoidea : Fragments of crinoidal stems.

Trilohita: Asaph us (4 sp.).

Brachiopoda Orthis (2 sp.).

Pelecypoda : Conocardium, Pteronites, Palpearca, Isoarca (7 sp.).

Ga&teropnda : Eunema, Raphistoma, (?) Scalites, Oi)hileta, (?) Pleuro-

tomaiia.

Cephalopoda : Orthoceras (6 sp.), Endoceras (2 sp.), Actinoceras, Trocho-

ceras.

PERMO-CARBONIFEROUS.

The period of interrupted sedimentation following the Ordovician, within

the limits of South Australia, was very great. No rocks of Silurian, Devonian,

or Carboniferous ages have been hitherto recognised in the State. There

are some remarkable fragments of a thick conglomerate in Central Austraha

which is Post Ordovician, inasmuch as the rock carries derived fossils of

Ordovician age, and is said to dip under the Cretaceous marine clays ; but
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outside these limits the strati^iaphical position of the beds is unknown.

The sediments which come next in tlie order of time are of Permo-Carboni-

fei'ous age, and are of terrestrial origin, having been laid down by land ice

under severe glacial conditions

The Glacial beds of this age in South Australia stand related to beds of a

similar kind and age which are found in a greater or less degree in all the

Australian States, but more particularly in those that are situated in the

more southerly positions, as South Australia, Victoria, and Tasmania. In the

three States mentioned there are unmistakable evidences of upland glaciation.

In South Australia and Victoria it was exclusively land ice that operated in

glacially sculpturing the country and laying down very thick morainic

deposits ; while in southern Tasmania, New South Wales, Western Australia,

and Queensland it was for the most part, if not wholly, a marine moraine,

laid down by floating ice, proving that the glaciers came down to sea level.

The correlation of the Australian glaciation of this period with the Gond-

wana glacial beds of India and South Africa is supported by the homotaxiar

evidences gathered from the fossil flora and fauna of these countries as well

as the stratigraphical relationship of the beds. Australia shares with South

Afi'ica in possessing some of the most impressive evidences of the magnitude

of the glaciation that occurred in th3 Southern Hemisphere during Permo-

Carboniferous time?. There can be little doubt that at that time an ice-cap

covered the southern portions of what is now the continental boundary, and

extended much farther to the south. What has been preserved of this extinct

glacial field in South Australia extends from Spencer Gulf, in the west, through

the southern half of Yorke Peninsula, Kangaroo Island, the whole of Cape

Jervis Peniniula that lies to the south of the Willunga Eanges, across to

Strathalbyn, and disappears only when the newer sediments of the River

Murray are reached. A small but remarkable outlier of this glacial field

occurs at Hallett's Cove, on Gulf St. Vincent, about 15 miles south of Adelaide.

(Figs. 5 and 6).

That the land stood at a higher level at that time than at present is proved

by sundry borings. A bore put down in glacial till at sea level near Kingscote,

Kangaroo Island, penetrated 1,100ft. of boidder clay before reaching bed-

rock. The Black Valley Creek bore, in the Inman Valley, proved the floor of

the old glacial valley at a depth of 830ft. below the present sea level. No

organic remains of any kind were found in the33 borings.

The Inman Valley supplies very remarkable evidences of glaciation. The

I

ice-flow covered the upland plateaus in a continuous sheet, but had ita

1 greatest thickness in the pre-glacial valleys that were directed towards

the north. In this system of drainage the Inman Valley was a lateral feeder
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to the more important valley represented by the present Gulf St. Vincent.

The snow-field that was the main source of the ice-cap lay to the soutH

of the present continental mass, for the present coast, and even the

islands off the mainland, show intense glacial action, the trend of the

ice-flow being from the south towards the north. The floor of the Innian

Valley, usually a very hard siliceous quartzite, when freshly exposed shows

polished, striated, and deeply grooved pavements in a wonderful state of

preservation. All the rocky knolls and prominences exhibit roche muutonnee

features, with the collateral evidences of typical boulder clays, large erratics,

glaciated stones, &c. The striated pavements show that the ice travelled

in a north-westerly direction, and the body of ice was so great that it was not

in the least diverted from its course by hills which are now 900ft. above sea

level and 1,800ft. above the bottom of the glacial valley. The ice also over-

flowed the Bald Hills watershed in its passage across the peninsula towards
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the valley of tlie present gulf. Moraines and large erratics occu})y the summit

of the watershed, and the quartzite bed-rock has been heavily glaciated.

Most of the larger erratics, which measure up to 19ft. in length, have been

" plucked " by the ice from the belt of granite rocks that occupy the se^

cliffs and coastal islands near by, and are the remnants of a much greater

extent of similar country that at that time existed to the south.

One of the most striking features of this extinct glacial field is that it

presents to our view an old Palfeozuic topography that has, through long ages,

been buried under great thicknesses of morainic material, and is now being

slowly uncovered and exposed by present-day atmospheric and fluviatile agents.

The Hallett's Cove outlier (Figs. 5 and 6) is also of particular interest, as it

is the most northerly evidence of Permo-Carboniferous glaciation in South

Australia, and, in the severity of its glaciation—exemplified by polished and

grooved pavements—is quite equal to the Inman Valley evidences, situated

40 miles to the south.
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The age of the glaciation is assumed to be Penno-Carboniferous as a matter
of mference. No organic remains of any kind have been found either in the
boulder-clay or the fluvio-glacial sandstones. Little eflort, however, has
been devoted to the discovery of such remains. It is highly probable' that
when diligent search is made similar evidences to those obtained in Victoria
will be forthcoming. At present, the inference is based r.n the fon<,win.r
considerations :—(a) The close lithological resemblance between the South
Australian glacial deposits and those of Victoria, where the beds carrv the

Low uialcr level

SECTION ACROSS ^IMPHITHEflTRE , HflLLETTS COVE

Fig. 6.

impressions of Glossopteris, Gangamopteris, and other characteristic plants.

(6) The chronological position is determined within certain limits—the glacial

beds resting unconformably on the Cambrian, while the older Cainozoic

rocks rest on the eroded surfaces of the till, {c) There is no glaciation of the

Australian continent with which these beds can be associated except that

which occurred, more or less, in all the Australian States during the Permo-

Carboniferous period.

No beds of Permo-Carboniferous age, other than the glacial, are known to

exist within the limits of South Australia.

TRIAS-JURA.

During the early and middle Mesozoic periods (Triassic and Jurassic) the

Australian continent ^Yas of greater extent tlian at present, and was a land

of large rivers and freshwater lakes. Much of the land was low-lying and

supported a dense and luxuriant vegetation. The freshwater sediments

laid down at that time included much carbonaceous material from the decay

of an abundant flora, and led to the formation of. true coal seams, which are

of great economic importance in several of the Australian States. The classifi-

cation of these freshwater beds is based, mainly, on their plant remains.

The Gondwana (or Glossopteris) flora, which is characteristic of the Permo-

Carboniferous coal measures, disappears suddenly with the close of that

series, wh'le a very different flora is found in the beds next al)()ve them.

The Hawkesbury series of New South Wales—which, in ascending order,

consists of the Narrabeen beds, the Hawkesbury sandstone, and the Wiana-

matta shales—are generally regarded as the oldest representatives of the
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Mesozoic Division in Australia, and are classed as Triassic ; while the Clarence

series of the north-eastern portions of New South Wales, and the Ipswich

beds of Queensland are usually considered to be of somewhat later age, and

are designated Trias-Jura. The difference they respectively exhibit, however,

may result entirely from varying conditions of deposition and the physio-

graphical contrasts which influenced the distribution of plant life. The

flora, throughout, maintained a considerable sameness, while the differences

between the respective centres, in their representative generic forms, may

arise from accidental causes and have but slight chronological significance.

It is probable that beds of this age have a more extended occurrence in

Central Australia than is apparent from surface indications. Horizontal

strata, of Cretaceous age, cover a vast extent of country and obscure the older

geological features. The only clearly defined area of the Trias-Jura in South

Australia is the Leigh's Creek coal basin, situated 375 miles from Adelaide,

on the northern railway.

The beds, which consist of shales, carbonaceous shales, and coal interstrati-

fied with bauds of limestone, ironstone, and sandstone are contained in a deep,

narrow basin (16 miles in length and 6 miles in greatest breadth), enclosed

by rocks of Upper Cambrian age. The basin is constricted near its centre,

forming two main areas which are connected by a sunken, narrow valley or

gorge. The surface, which is a plain only broken by low ranges of Cambrian

rocks, gives no indication of this buried valley of the Jurassic period. Car-

bonaceous shale was discovered in making a dam. A bore put down to test

the underlying strata passed through a belt of coal, 48ft. in thickness, and

reached a depth of 2,000ft. without touching bed-rock. That this great

thickness of sediment accumulated under lacustrine or fluviatile conditions

is evident from the occuri'ence, at all depths, of the freshwater shell, Unio

eyrensis.

The coal is hydrous and rather dirty. An analysis made of 17 samples,

taken vertically through the main seam, gives the following average resvdts :

—

Volatile hydro-carbons 27-0

Carbon 42"0

Ash 14-0

Water 17-0

Shafts were sunk and a limited amount of coal was, at one time, put upon

the market ; but distance from the main centres of population and the poor

keeping quality of the coal have prevented any extensive development of

the coal as a marketable product.

The age of the beds is proved by the plant impressions that they contain.

These are characteristic of the flora commonlv met with in the Trias-Jura
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of other parts of Australia. The following Hst is based iiiainlv on deter-

minations made hy Mr. Etheridge, of the Australian .Museum, Svdnev :—
Thinnfeldia odontopteroides, T. media ; Maciotwiiiopteris tvianamattw

;

Tceniopteris [Oleandridium ?) fluctuans ; Aleihopteris sp. ; Eijiiisetinn. 2 sp.
;

Podozamiles sp.
; Frenelopsis (?) ; Anthrophyopsi.s {'^), sp. indct.

It is probable that beds of corresponding age to those proved bv the Leigh's

Creek bore occur in other filled up basins in the northern parts of South

Australia
;
but in the absence of fossils the evidences ciiniiot be I'egai-ded

as beyond doubt.

CRETACEOUS.

The Cretaceous System is extensively develoj)ed in central and east-central

parts of Australia. It extends in a northerly direction, in places, to the nort hern

coasts of Australia ; to the westward it includes the Lake Evre basin and to

about the 134° meridian of east longitude. The southern limits, in South

Australia, are a little south of Hergott and to the soutli of Lake Frome. Three-

fourths of Queensland is covered by beds of this age, which aie tlicic known

as the Rolling Downs Formation.

The Australian Cretaceous Sy.stem is divisible into a lower and an u|)prr

series, which are in strong contrast to each other ; the former being built up,

in the main, by marine deposits and the latter chiefly by alluvial sediments.

Lower (Cretaceous) Series.

Following the Jurassic period (during which there were continental con-

ditions on a large scale), there was a general subsidence of the greatei- portion

of what at present constitutes Central Australia, and the sea formed a Metlitei-

ranean. It was a land-locked sea, with highlands on the east, west, and

south, in a horse-shoe arrangement. Heavy tropical rains carried much

land-wash into this central sea and built up dark-colored and muddy sediments

to a thickness of over 5,000ft. The rapid sedimentation that took place

proved uncongenial to manv forms of marine life, so t hat whilst the fossil hmna

is moderately extensive at certain horizons, it is very meagre in comparison

with the abundant life that prevailed in the Cretaceous sea of tlie Northern

Hemisphere.

The fossiliferous horizons occur mostly either near the upper limits of the

series or near the bottom, and are mainly limited to lenticles of argillaceous

limestone which occur in the shale. The fossils are, as a rule, in a bad state

of preservation, the shelly matter being reduced to a soft and friable con-

dition, leaving only internal casts of shells, &c. The beds are practically

horizontal, and as the relief of the country is chietly that of a slightly undulat-

ing surface with few and shallow streams, sections of the beds are seldom seen.
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The beds form, however, a very large artesian basin which yields an abundant

supplv of useful water that is of the greatest economic importance in the

development of some of the driest parts of the Australian continent. Our

knowledge of the beds in question is, indeed, chiefly gathered from the large

number of bores that have been carried out in tapping these artesian suppHes.

Whilst the lower series of the Cretaceous system is essentially marine in its

origin, plant beds and small coal seams occur in some localities, indicating that

alternations of conditions between salt and fresh waters prevailed at times.

Paleontology of the Cretaceous marine beds.—The following list of

genera is taken from the valuable monograph by Mr. Eobert Etheridge, jun.,

on the Cretaceous Mollusca of South Australia and the Northern Territory :

—

Brachiopoda : Lingula, Rhynchonella.

Pelecypoda : Pecten, Syncyclonema (i), Protamusium, Pteria, Mac-

covella, Gervillia, Aucella, Pseudavicula, Radula, Pinna, Inoceramus,

Mytilus, Modiola, Nucula, Malletia, Idonearca (?), Trigonia, Cor-

bicula {?), Cardium(?), Isocardia, Cyprina(?), Cytherea (?), Palseo-

moera (?), MacrocalHsta (?), Tatella, Corimya (?), Pholadomya,

Glycimeris.

Scaphopoda : Dentalium.

Gasteropoda : Cinulia, Ditremaria (?), Delphinula (?), Vanikoropsis (?)>

Natica, Anchura.

Cephalopoda : * Desmoceras, Haploceras, * Scaphites, Amaltheus,,

*Hamites, *Ancyloceras, Histrichoceras (?), Buchiceras, Belemnites.

Manv of the examples in the above list are limited not only to single speci-

mens, but in some cases to a mere fragment of cast ; hence the number of

doubtful determinations. Etheridge says
—

" The paucity of Cephalopodia

life in the Lower Cretaceous of South and Central Australia, with the exception

of Belemnite remains, is very remarkable, only three fragments representing

Ammonites have come under my notice—one in Mr. Brown's collection and

two in Prof. Tates'." In the Adelaide University collection there is a large

fragment named by Professor Tate, Crioceras australe. It was obtained from

Arkaringa Creek, about 70 miles west of the Peake, by Mr. W. H. East, and

presented to the University by his brother, Mr. J. J. East.

In addition to the list of fossils given above, washings of the clay obtained

fiom the Hergott, Tarkaninna, and Mirrabukinna bores yielded 56 species

of Foraminifera, 20 of which had arenaceous tests. The vertebrate remains

(including the Queensland area as well as that of South Australia) consist of a

few fishes, a Chelonian, IcJithyosaurus, and Plesiosaurus.

* The Cephalopod genera marked with an asterisk were obtained from the beach at

Point Charles, near Port Earwin. The specimens are all of small size, and are in

the form of limonite psaudomorphs.
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With respect to the palseontological order of these beds, Messrs. Jack and

Etheridge (Geology of Queensland, p. 3!)()) assign the Rolling Downs series

to the Lower Cretaceous epoch, but Tate regarded them as homotaxial with

the Upper Cretaceous. He says,* " The facies of the fauna is more akin to

that of the European Upper Cretaceous, while the palajontological differences

between it and the desert sandstone are too slight to justify the ap])iication

of the terms Lower and Uj^per to them respectively ; therefore we substitute

Upper Cretaceous and Supra Cretaceous in their place."

Upper (Cretaceous) Series.

As the result of epeirogenic movements of uplift that took place during

the latter part of the Cretaceous period, the sea gradually drained oil" from

the central portions of the continent leaving the Gulf of Carpentaria as the

shrunken remnant of its former encroachment. Under subaerial eoiiditiinis

the marine sediments of the previous geological period, as well as the inlieis

of the older rocks that had formed islands in the Cretaceous sea, underwent

denudation, and the disturbed material became built up into a series of fresh-

water sands and clays that formed a thick mantle over the elevated area.

This was probably effected, for the most ])art, only slightly above base-level

and formed horizontal sheets of alluvium,

A further elevation occurred which invigorated the drainage, with the

result that the low plateau, which had been built up mainly by subaerial

sedimentation, became dissected and took the form oi mesas and buttes

—

flat topped hills separated by wide gaps which constitute the chief forms of

physical relief in Central Australia to-day.

In Queensland, the earth movements seem to have developed their gi-eatest

intensity, for not only does that State possess the greatest thicknesses of

deposit belonging to this period, but also their greatest diversity. Li many

places, thin coal seams were laid down, and in otliers, notably at Maryborough

and Croydon, the sea made renewed encroachments over its former area and laid

down fossiliferous sediments. In comparing the pahcontology of the lower and

upper members of the Cretaceous System of Queensland, Mr. R. Etheridge

says, " The organic remains of the Desert Sandstone and Maryborough beds

partake in a great measure of the facies of the Rolling Downs (Lower

Cretaceous) Foi-mation, with an admixture of forms not hitherto recognised

in the latter." (Geol. and Pal. of Queensland, Vol. L, p. 554.)

No marine fossils are found in the corresponding beds within the limits

of South Australia, unless the occurrences of a few Cretaceous moUusca at a

spot near Lake Gairdner, and at another locality, near Lake Frome, turn

out to be on the Desert Sandstone horizon.

* Tat3 and Watt, Horn Expedition, General Geology, p. 62.
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There is a general sameness in the lithological features of the beds as found

in South Australia. They take their name of Desert Sandstone from their

prevailing siliceous character and the desert nature of much of the country

where they are found. The name is, however, a misnomer, as the beds

seldom carry the features of a typical sandstone, and are often largely argil-

laceous. Outcrops are usually in the form of escarpments which, according

to Mr. H. Y. L. Brown, have a general elevation of from 100ft. to 250ft. above

the plains, although the greatest height met with by Tate and Watt, in the

Horn Expedition, was estimated at 50ft. only.

The most singular and interesting feature of these beds is the secondary

silicification to which they have been extensively subjected. The highest beds

of the series—forming the surface of the tableland—are almost invariably

highly siliceous and generally have a vitreous lustre. Where the original beds

were sandy, the rock has been chalcedonized, the original quartz grains being

held in a chalcedonic cement. A broken surface, similarly, becomes cemented

into a breccia by the siliceous cement ; or, if argillaceous, it is transformed into

a porcellanite with a perfect conchoidal fracture. The infiltration has often

followed very erratic lines, some portions of a bed being chalcedonized, while

other portions have been left in a loose condition. Nodular concretions of

silica are very common and take the form of chalcedony, agate, jasper, opal,

petrified wood, &c.

In 1904, under the kind guidance of Mr. W. Oliffe, who was at that time

manager of Stuart's Creek stock station, I visited an aborigines stone quarry,

situated on the run. It consisted of a rounded hill, more than five acres in

extent, composed entirely of massive agate. The whole rock consisted of

secondary silica and was travei'sed by parallel and concentric lines of various

shades of color. It was formerly a noted place from which the tribes of the

interior obtained the raw material for the manufacture of their domestic

and warlike implements. The ground was covered with countless numbers

of roughly flaked stones. The rock was much fractured—the effects of

insolation—the pattern coarse, and the stone was deficient in lustre, all of

which are defective qualities when considered from the standpoint of a

possible economic value.

Various explanations have been offered to account for this secondary

silicification which makes such an important feature in these beds. It would

be too lengthy a task to review all these theories, but two may be referred to

—

(1) It has been suggested that deep-seated hot springs brought the silica

to the surface and distributed it
; (2) A view stated by Tate and Watts

supposed the silica to have been a residue from the solutions of eruptive

rocks that at one time covered the area, but have been subsequently

entirely removed. This theory is based on three factors

—

(a) The brecciated
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fioor of the tablelands, which is supposed by these autluiis to have been

broken uj) by the lava flows
;

(b) the presence of agates
;

(c) the presence

of "obsidian bombs." The authors concerned admit--" Of this sup-

positious volcanic formation all that ivmains are the agates and llic

obsidian bombs. The theory seems wild in the extreme because of the

widespread silicification and the absence over its area of any traces of

actual volcanic outbursts, nevertheless, no other explanation accounting

for the several phenomena appears to us admissible." (Horn Exp., Gen.

Geol., p. 71.) Both these theories are inadequate when the extent and

uniformity of the silicification are taken into account. The mound-

springs of Central Australia, at the present time, do not deposit silica,

])ut calcium and magnesium carbonates, and there are no evidences of

former siliceous tufa deposits in the region concerned. Agates can form

under other conditions than as amygdaloids in volcanic rocks, and the latest

views of the so-called " obsidian bombs '" (Australitcs) is that tliey liavc

had a meteoric origin.

That the silicification of the Desert Sandstone has taken ])lac(' subsecjuently

to its deposition all are agreed, and the present writer is strongly of opinion

that its origin can be accounted for by the peculiar climatic conditions of the

country. The region where it occurs is mostly desert, or at least arid, with

a limited rainfall and defective drainage. The surface waters, under the sun's

rays and by contact with heated rocks, attain a relatively high temperature.

Moreover, the country is saline, and the waters, which are usually charged with

alkalies, become a solvent for the silica in the rocks, and, on evaporation of

the water, the silica becomes precipitated. This precipitation takes place

chiefly in the interstices of the rocks, cementing the grains or brecciated

fragments into a chalcedonized or opalized mass, and at times fills up cracks

and joints in the rock, or forms stalactites in open bedding planes. This

explanation is supported by the almost universal occurrence of the silicifica-

tion throughout Australia wherever the climatic conditions are favoraI)le,

and also from the uniformity in its mode of occurrence.

Parallel processes of ch.emical reactions occur throughout the region.

Gypsum plays a similar although more limited part in the same way
;

gypseous clays and pseudomorphs of wood and shells in gypsum are common.

In a calcareous district, chiefly in Cambrian and Tertiary areas, a surface

travertine forms as a characteristic feature in all parts of the State, except the

very wettest. Phosphoric acid combines in various degrees with the lime-

stones and forms a phosphate of lime, which is also very widely distributed

throughout the State. These respective surface reactions are all coincident

with arid conditions. Parallel instances are found in desert regions in other

parts of the world.
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The breaking down of the Desert Sandstone beds supplies most of the

material which is building up the recent sediments of the interior. The sand

is gathered by the wind into long parallel ridges, separated from each other

by flat " clay-pans " that carry water for a short time after rains, while

the hard bands and nodules in the sandstone, when broken down, become

a residuum, covering yast areas with loose stones (" gibbers "), forming a

characteristic stony desert.

Plant Impressions.—" The toj)most stratum of the table-topped hills

to the south of Oodnadatta and extending into the basins of Lakes Torrens

and Gairdner, which has the structural peculiarities of the Desert Sandstone,

except that it is rudely fissile, contains plant impressions." (Tate and Watt,

oj) cit., p. 65.) Similar plant impressions occur in beds of ditTerent lithological

character on the south side of Lake Frome and a few other localities. The

impressions are limited to leaves, and in all cases are those of exogens. Tate

gives the following determinations :

—

Magnolia broumii, Cinnamomum sp.,

Apocynophyllum mackinlayi, Bombax sturtii, Eticalyptus diemenii, Banksia

pregrandis, Quercus greyi, Q. wilkinsoni, Alnus muelleri. The exact geological

horizon of these phytiferous beds is uncertain. Tate &a}s that " the flora is

analogous with that at Vegetable Creek (N.S.W.) and Dalton (N.S.W.), des-

cribed by Baron von Ettingshausen, and on paljeontologic grounds has been

regarded by him as Eocene."

CAINOZOIC.

The Cainozoic sediments of South Australia give evidence of remarkable

alternations in the level of the land in relation to the sea. Repeated sub-

mergences have left their records in the form of marine deposits of various

ages. Elevations of the land are indicated by unconformities, freshwater

deposits, and important modifications of the liver systems. The data ou

which a chronological order can be constructed are almost exclusively such

as are afforded by the mollusca.

The late Professor Ralph Tate, following the example of Lyell, classified

the marine Cainozoics on the basis of the percentages of the recent forms found

in the beds. In this way he concluded that the Australian Cainozoic Division

included faunas that might be regarded as corresponding to the Eocene,

Miocene, and Pliocene of other parts of the world. Deep-sea dredging in

South Australian waters, carried out chiefly by Dr. J. C. Verco,* has yielded

important results and brought to light several species living in deep water

on the coast that were first recognised and described by Tate as Lower

* Mr. Charle.s Hedley, of the Australian Museum, Sydney, has also done valuable work
in deep-sea dredging off the New South Wales coast
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(Jainozoic fossils. This has considcral)!}- increased tiie percenta<ie of liviiij^

forms in the fossil fauna, and, as a consequence, Australian pah'contologists

are inclined to assijiU a somewhat later chronoloj^ical position to these beds

than Professor Tate had done, classing- the oldest marine beds of the series

as Oligocene, or even Miocene. Under these circumstances it is expedient

to use only such general terms in classification as indicate a homotaxial

relationship with Cainozoic faunas in other parts of the woild.

The Cainozoic order of succession in South Australia includes (if we reckon

in the recent estuarine elevations) five distinct horizons of marine sediments.

In addition to these marine beds, there are, at the base of the series, as well

as in the upper portions, deposits of freshwater origin, as is shown in the

Table on pp. 209-210

Pal.5:ogene (Lower Cainozoic).

The marine sediments of Lower Cainozoic age in Australia are limited to

the south-western and southern coastal districts, including both sides of Bass

Strait. In the eastern States the period was one of terrestrial conditions

and volcanic extrusions, which has left its evidences in old river valleys,

containing auriferous gravels, often buried under sheets of lava. In South

Australia, the early stages of the Cainozoic were also terrestrial, but these

were succeeded by a period of submergence of long duration.

Freshwater Beds.—In most places in South Australia where the lower

marine beds have been penetrated they have been found to rest on a series

of sands and carbonaceous clays. These have hitherto yielded no fossils,

but are evidently of freshwater origin. The black color of the beds and

occurrence of hgnite, in places, have repeatedly raised the delusive hopes in

the minds of local residents that they have discovered a coalfield. At the

north side of Aldinga Bay these beds rise from beneath the marine hmestonea

in the sea cliffs where they can be conveniently studied. There they consist

almost wholly of coarse sands, argillaceous sands, and fine gravels - often

ferruginous—but only feebly cemented. The very general occurrence of

these freshwater beds as the lowest members of the Cainozoic series, and

their highly carbonaceous nature, suggest a country of low relief, ])ossibly

reduced to base-level before the incursions of the sea that l)r(iuglit in the

marine sediments of the succeeding stage.

First Marine [Cainozoic) ,Senes.—These beds, which represent the lowest

marine series of the Cainozoic order, at one time extended from the Bunda

Plateau, at the western limits of South Australia, across the whole of the

southern portions of the State, including the region now occupied by the

Mount Lofty Kanges. The most northerly extension of these beds is within
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the valley of the Kiver Murray where they extend into the south-western

portions of New South Wales. They have been greatly reduced and dismembered

by denudation and faulting. Scores of scattered outliers occur, some of which

are only a few square yards in extent, and are rapidly passing into extinction.

In the greater number of cases the beds outcrop from near sea-level up to

an altitude of about 200ft. above the sea. In the neighborhood of Adelaide,

however, there are some extraordinary contrasts in this respect, ranging

froih 1,681ft. below sea level (in the Croydon bore) to UOOft. above sea level,

on the Hindmarsh Tiers. These great differences of level have been brought

about by certain earth movements that will be referred to later.

Lithologically the beds consist, in the main, of calciferous sandstones,

argillaceous Umestones, polyzoal limestones, and a chalky hmestone with flints
;

the last of these occurring at the head of the Great Australian Bight, and

also in the district of Mount Gambler. The calciferous sandstones in many

places have been leached of their lime content, and silica has been intersti-

tially deposited, producing a clialcedonized rock. In the neighborhood of

Adelaide and Gulf St. Vincent rapid and striking changes occur in the sedimen-

tation within short distances, pointing to littoral or shallow-water conditions,

while the more chalky nature of the beds at the Great Bight and at Mount

Gambier are indicative of deep-water conditions.

The following are the more important localities for the occurrence of the

marine beds of Palaeogene age in South Australia :

—

1. The chalk-rock and polyzoal limestone of the Buuda plateau (Great

Australian Bight), where the cliff's consisting of these beds are 250ft. high,

and pass to a depth of 500ft. below sea level.

2. Adelaide, proved in the Kent Town and Croydon bores. In the latter

they have a thickness of 966ft.

3. Gulf St. Vincent, in sea cliffs at Aldinga Bay, Noarlunga, Edithburgh, &c.

4. River Murray Cliffs, as far as Overland Corner ; also in numerous well

sinkings on the Murray Flats.

5. Mount Gambier and district to the Glenelg River, in Victoria, near the

border. Caves with beautiful displays of stalactites are in these limestones

at Naracoorte. (Fig. 7.)

Paleontology.—The fauna of the oldest Cainozoic marine beds is fairly

extensive. In 1896 Professor Tate published* a palreontological summary
of the fossil forms that had been determined from the Aldinga and Adelaide

sections as follows :

—
" Pisces, 2 ; Cephalopoda, 2 ; Gastropoda, 182 ; Scapho-

poda, 3 ; Pteropoda, 1 ; Lamellibranchiata, 77 ; Palliobranchiata, 25

;

* Trans. Roy. Soc , S. Aus., Vol. XX., p. 125.
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Polyzoa, 47; Echinodernuita, 22; Zoanthaiia, W total, 375. Of this

number, 202 are restricted species. The genera amount to 375, being an

average of little more than two species to each genus. Though only two

genera are peculiar, viz., one bivalve {Limarca) and one ooial {Bislylid), yet

the stratigraphical distribution of several genera is of a high antiquity, as for

example

—

Plagiarca, Plesiotriton, Clavilithes, Conorbis [Coitus], Mesalia, and

AinpuUina [Euspira], among the mollusca ; Paradoxechiuus, Holaster, Car-

diaster, and Hemiaster, among Echinodermata ; Notocyathus (?), Tremato-

trochus, Conosinilia, Cyathosmilia, and Grnphnlaria, among Zoantharia. Of nil

Fig. 7. -STALACTITES IN ONE OF IHE NARACOORTE CAVES.

Australian sections they are tbe richest in Palliobranchs and Echinoids. The

living species of mollusca are Saxicava australis [arctica] and RhynchoneUa

squamosa, or [as calculated by Tate] two in a total of 2'.»(), which ocjuals 0-69

per cent."

Among the commoner genera are

—

Turritella, Conus, Valuta, Fusiis, Latirus,

Murex, Lampusia, Cyprcea, Natica, Scalaria, Dentalium, Lima, Pecten, Limop-

sis, CrassatelUtes, Terebratula, Magellania, Cellepora, Retepora, Lovenia, Para-

doxechinus, Cassidulus, Fibularia, Echinolampas, Cardiaster, Eupatayus,

Flabellum, Placotrochus , Deltocyathus, Amphihelia, Cyathosmilia. Some of
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the material is very rich in Foraminifera—nearly 200 species have been deter-

mined. Pseudomorphs in chalcedony and gypsum are common in places.

Verv beautiful selenite casts of Brachiopods, showing the brachidia, occur

in the cliffs of the River Murray.

Neogexe (Middle Cainozoic).

Second Marine {Cainozoic) Series.—There is a distinct palseontological, and

sometimes a slight stratigraphical, break between the first marine series and

that which comes second in the order of succession. Notwithstanding the

great length of time that must have occurred between the two periods of

marine conditions, no beds of intermediate age are known to exist. The

newer series commonly rests on the older. A slight unconformity is some-

times apparent, but, for the most part, no variation of dip can be recognised

in the plane of junction of he two sets of beds. In a few instances the

newer marine beds rest on older rocks, as at Hallett's Cove, where they rest

directly on the Permo-Carboniferous till, and at Marino, where they rest on

Upper Cambrian.

The chief localities where these beds outcrop in South Australia are (a)

the cliffs of the Great Australian Bight, where they occur as the top layers

and are of marble-like texture ; (6) in sea clifEs of Gulf St. Vincent, at Hallett's

Cove, Aldinga Bay, and Edithburg ; (c) underlying the City of Adelaide,

and were formerly exposed in the banks of the River Torrens, behind Govern-

ment House
;

{(l) oyster beds, forming the topmost strata in the cliffs of the

River Murray as far as Overland Corner. The beds have an insignificant thick-

ness in comparison with the older marine, generally ranging from 6ft.to 20ft.

In their lithological features the beds are typically calcareo-arenaceous,

and, like the old marine, have been much leached. Tests formed of aragonite

have disappeared, and the rock, where indurated, is often a mass of f jssil

impressions. The sands are frequently incoherent, and where induration

has occurred it is usually partial in its character, soft and hard portions

exist in juxtaposition.

Resting on the marine fossiliferous beds, in many places, is a white

amorphous limestone, practically destitute of fossils, and carrying scattered

sand grains and earthy material. The rock weathers into rough craggy-

faces and is at times of nodular structure. This portion of the section is

generally the most conspicuous part of the outcrop. This limestone has all

the appearance of a surface travertine that was probably laid down under

subaerial conditions following the elevation of the marine sediments. It

so, it represents the equivalents of the calcium carbonate that was extracted

from the shelly sediments by the leaching process, and on evaporation of tln'
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water carrying the liiue in solution the latter was ])r('(ij)itatc<l on nucl(?i

and ultimately became a solid calcareous crust. This process of travertine

formation is going on at the present time, and it is not uncommon to find

two such travertine horizons in the same section which aic of <liverse ages

and separated by thick deposits of a different nature. This supposed ancient

travertine can be advantageously studied in the Aldinga Bav cliffs, extending

along the whole length of the outcrops.

The fauna differs from that of the older marine .sei'ies in its more littoral

character, and also in that the fossil forms have a facies that a])pi-oximates

nearer to that of recent times. There is a relative scarcity of Brachiopods,

Echinoderms, Polyzoa, Corals, and Foraminifera ; while Oslrea, of which

there are three species, none of which are represented in the older marine,

is always a characteristic genus and is often present in immense numbers.

Other typical genera are Pecten, Spondylus, Mytilus, Lticina, Natica, Terebra,

etc. Large examples of Orhitolites coinplaiKita, some reaching an inch in

diameter, are moderately common and widely distributed.

Movements of Uplift [epeirogenic).—The dominant feature of the lat(>r

Neogene stage in South Australian geology was an epeirogenic movement that

gave an increased elevation to the land. During the earlier Cainozoic periods

the sea made two transgressions of the southern portions of the continent

and two recessions. The more important of the upward movements occuni'd

subsequently to the second submergence, when a reaction towards elevation

was established. The sea retreated, and a long period of subaerial waste

ensued, which has persisted, subject to some secondary alternations of Icvrl.

to the present day.

These positive earth movements probably extended, with increasing effects,

throughout most of the Neogene stage ; the Mount Lofty and other South

Austrahan highlands were elevated and gradually sculptured into their

existing; forms. The soft marine sediments of earlier Cainozoic times were

easily operated upon by erosive agents and gradually disappeared from most

of the exposed situations, leaving only a few scattered and often widely

separated fragments that demonstrate their one-time greater extent.

Movements of Depression {Senkungsfelder).—In the later stages of the

epeirogenic movements (that gave a greater elevation to the land) there were

isostatic compensations which led to a measure of collapse and local depressions

of the earth's crust. Block-faulting on a large scale divided the highlands

into vast segments with scarp faces and long slo])es, which are still recog-

nisable in the physical outlines of the ranges. Moreover, a trough-fault

on a large scale was either started at this time or received an accentuated

development that gave rise to the great Rift Valley of South Australia.
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Marine Sediments of the Rift Valley, or Third Marine Series.—This sunken

area, or graben, follows the line of St. Vincent Gulf and continues northward,

to the head of Lake Torrens. The trough thus created has had the effect

of preserving, in their greatest thickness, the older marine sediments,

amounting to nearly 1,000ft. It also contains a marine fossiliferous deposit

of newer Cainozoic age which is unique for Australia. These beds, which

are 320ft. in thickness, do not appear at the surface, but were proved in bores

carried out at Croydon, Dry Creek, and Smithfield, all situated on the coastal

plain adjacent to Adelaide, at a depth of about 400ft. below present sea level.

Professor Tate's determinations of the fossil forms obtained in these bores

proved that about half the species were peculiar, about 30 per cent, were

common to the Miocene (the second marine series) fauna, and about 20 per

cent, represented recent species in Australian seas. On these evidences Tate

l^laced the fauna as " Older Pliocene."

When these fossiliferous sands were laid down the present gulf area, as well

as the coastal plains, must have stood at lea&t 400ft. higher than it does to-day,

and it seems likely that it was due to the relatively rapid sinking of the ground

along the line of rift that a narrow arm of the sea was admitted up the depres-

sion. The submergence lasted long enough to accumulate more than 300ft.

of marine sediments, and the latter form excellent geological time-indicators,

both in relation to the earlier periods and also as a half-way stage between the

latter and the present ; for the sea, which retreated for a time, has once

more returned to the rift valley and now flows 400ft. above the shelly sands

it left in its previous encroachments. What happened in the interval must

be told in the history of the Pleistocene period.

PLEISTOCENE.

The invasion of the rift valley by the sea during Pliocene times was pro-

bably a purely local transgression, incidental to the development of the valley-

trough, and was therefore much more restricted than the first and second

submergences which occurred during the Cainozoic period. That such a

local-incoming of the sea should happen concurrently with a continuous

uprising of the region is quite possible, and is, indeed, suggested by the fact

that during an interim when the rift movement was either inactive or slight,

the elevatory movements were in excess and had the effect of draining off the

sea from the valley-trough and thereby closing the Pliocene marine stage.

There followed a long-period of subaerial action during which the sinking

zone received alluvial wash to a thickness of 400ft. or more, and some very

remarkable changes occurred in the physiographical conditions of the country.
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In the earlier Pleistocene the country was abundantly blessed with f^'reat

river systems, and in the latter part of that period, coming down to the present,

it has become a land of dead livers and subaiid climate.

Older Pleistocene.

A Period of Great Rivers.—At no very distant date in the past Central

Australia, instead of being, as at present, a great basin of inland drainage,

was a main watershed, the rivers of which found their outlet into the Sf)uthern

Ocean. The drainage was essentially in a north and south dircftiun, ami,

for the most part, followed the main lines of strike in the geological structure

of the country. The only surviving example of these aforetime continental

river systems is the River Murray, and even that river basin has Ix'cn dis-

membered and truncated on its north-western side. The evidences which

prove the former existence of these lost rivers are the occurrences of ancient

river valleys, often several miles in width, containing more or less consolidated

river sand and gravels that have no relationship to the present lines of drainage.

The main arteries of these old and obsolete waterways can be traced for hun-

dreds of miles. One line coming down from the north-east found its outlet

to the southward via what is now the drowned valley of Gulf St. Vincent
;

and another, coming from the interior more directly to the northward, followed

the line of the great lakes and flowed down what is now tlie diowncd valley

of Spencer's Gulf.

A New Divide (Fig. 8).—The momentous change in the physical relief of

the country, by which South Australia lost most of its rivers, came about

gradually and took the form of a sinking down of the central portions of Aus-

tralia, whilst the rim of the basin, on the southward, was either stationary

or possibly had a tendency upwards. This earth ridge, which created a new

water-parting within about 150 miles of the southern coast, broke up the old

river systems. Not only was the drainage of Central Australia prevented

from reaching the sea, but the new watershed threw back to the interior the

drainage from its northern slopes and left only a greatly impoverished sui)ply

on its southern side.

The Rift Valley of South Australia (Fig. 9).—It is probable that this im-

portant factor in the geological sequence of South Australia was developed,

to some extent, in Pre-PHocene times. There are the clearest proofs that the

trough has sunk an additional TOOft. since the Pliocene sea first invaded the

valley. In the neighborhood of Adelaide four successive steps or platforms

of Cambrian rocks can be detected between the dissected peneplain of the

Mount Lofty Ranges (1,500ft. above sea level), and the Cambrian floor which

was proved in the Croydon bore at a depth of 2,200ft. below sea level. It
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would tlius appear that this rift-tr. uuh C()in|)ri,s(".s an area that lias uiKlcrj^one

compound faulting in narrow parallel blocks that lia\'e an aggregate vertical

displacement of about 4,000ft.

The development of this great meridional troimh coniplrtclv changed the

direction of the local drainage. Not only were the northern rivers cut off

by the southern rim of the great Senkungsfeld of the interioi-, hut the Existence

of a slowly sinking zone on the western side of the South Australian liighlands

interfered with the drainage nearer the coast, and ultimately compelled the

rivers to take a westerly instead of a southerly direction—that is, a direction

opposed to the general strike and physical relief of the countrv, as will be seen

later.

Fig. 10, -EXTINCT VOLCANO OF MOUNT GAMBIER. -Segment of Crater is seen in the distance.

Tlie Valley Lake occupies the middle distance, and the Leg of Mutton Lake in the

foreground. The last two mentioned are areas of subsidence.

Volcanic Eruptions.—During some part of the Pleistocene period there

was a field of volcanic activity in the South-East of the State. A numbej of

small vents occur, in a lineal order, from Mount Schank at the south-east

extremity to Mount Graham in the north-west, covering a distance of about

35 miles. Mount Schank is the most perfectly preserved cone and .Alount

Gambier (Fig. 10) is the largest of the group. The cones consist almost entirely

of ash, lapilli, and scorise, intermixed with masses of ejected lava and torn-up
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local rocks. Only small effusions of lava have occurred, and these have issued

mainly from lateral vents near the base of the cones. Plant impressions of

the same kinds as the existing flora have been preserved between layers of

ash. On the southern slopes of Mount Graham there are the remains of an

ancient sea beach, about 40ft. above the present level of the plain. It has

the appearance of a ledge on the side of the mount, but is somewhat obscured

by rainwash. The evidence shows that the sea must have encroached upon

the locality and again receded since the volcanoes were in eruption.

Newer Pleistocene.

The newer Pleistocene is represented by the work done by the young

rivers, consequent on the epeirogenic uplift on the one hand and certain

stages in the trough subsidence on the other. The rivers of the South Austra-

lian highlands are mostly in their juvenile stage and not infrequently cut the

older hues of drainage transversely. This follows as a natural consequence of

the westerly direction imposed on the drainage by the development of the

rift valley that admitted the sea. Illustrations of this can be seen in the

Rivers Broughton, Wakefield, Light, North Para, South Para, Little Para,

Torrens, &c., all of which intersect the ranges and flow through deeply incised

gorges in their passage to the South Australian gulfs.

Next to the River Murray the Onkaparinga is the oldest river of the South

Australian coast. It has had a remarkable and chequered geological history.

It is, in part, an antecedent river, having been a tributary to the main stream

that occupied the valley of the gulf in the older system of drainage. Its

head waters are older in their features of erosion than the lower reaches

of the river, inasmuch as the river at a certain point of its history became

diverted from its original course and, following on the general uplift, cut for

itself a new bed in hard rock as an " incised meander." Apart from the Murray

and the few small streams which find their way into the gulfs, there are no

rivers- flowing to the sea along the South Australian coast.

The alluviation belonging respectively to the older and newer systems of

drainage can be easily distinguished. The older of the two is characteristically

upland in its occurrence, and its sands and gravels have become consolidated

over wide areas by tlie infiltration of very hard siliceous or ferruginous cements.

The newer river deposits have built up the piedmont plains, and, although

often of great thickness, they are almost invariably in the form of uncon-

solidated clays, sands, and gravels.

..The disruption of the older river systems, consequent on the development

of a new and coastal water-parting, had a marked effect on the climate of
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the country. Following on the general lowering of the height of the land

in the interior, there would be a diminished rainfall ; the existence of a basin

of inland drainage would result in saline conditions of water and soil, and

tend to create sterility and barrenness, as well as an increase of temperatures,

which would be cumulative in their effects. There are luaiiv pioofs that in

comparatively late geological times Central Australia had a plentiful .sujtplv

of fresh water, an abundant vegetation, and an extensive fauna of large

herbivorous mammals, much in contrast to its ])resen1 coiulition.

It is to this late period that we must refer most of the remains of the lai'ge

extinct marsupials and struthous birds, which are found plenlifullv in the

terraced sands and gravels of the present river valleys, in llic allu\iuin

of the coastal plains, and in the muds of the dried up lakes of the interior of

the country. Lake Callabonna, situated to the north of Lake Frome, has

yielded a great assemblage of these extinct forms, including the only complete

skeleton of the Diprotodon known, an example of which may be seen in the

Adelaide Museum. These remains are not known to occur in the deposits

of the older system of drainage, but they are common in the alluvial beds of

the existing rivers, although, usually, at some elevation above the stream

or in the lateral flood plains. It is not impossible that the Diprotodon and

other extinct marsupials survived into recent times, and the animal known

traditionally to the Australian aborigines as the "' Bunyi])
"" may have been

the huge Diprotodon or some other of these extinct forms.

The more remarkable examples of the Pleistocene fauna, found within the

limits of South Australia, include Diprotodon, the largest of all known mar-

supials, rivalling the rhinocer. s in size and quite as massive ; Nototherium, which

was next to the Diprotodon in size, and possessed wombat characteristics ; Plms-

colonus, an extinct gigantic wombat ; Phascolomys, the genus of exi.' ting

wombats ; Thylacoleo, only known by its skull and powerful teeth, which are

suggestions of a carnivorous habit, and is known as the " marsupial lion "
;

Sarcophilus, or " Tasmanian devil "
; and several species of Macropus, or

kangaroos, including forms that were larger than any existing species of that

genus. Genyornis was a large struthous bird, closely allied to the existing

cassowaries and emus, about 6ft. 6in. in height; and Dromornis, another of these

heavily-built birds also lived during the same period, as well as smaller exam-

ples of a similar kind.

The somewhat sudden appearance of so distinctive and highly differentiated

a fauna within the Australian area is significant of important geographical

changes that favored the emigration of animal life. The conditions which

j

brought about such migrations in late Cainozoic times are unknown to us, and

I

it would be hazardous to attempt an explanation. There can be little doubt,

Q
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however, that the extinction of many of these forms was largely due to the

desiccation of the country, following on the loss of the older river systems and

the consequent effects in the pauperization of the herbage.

RECENT.

Some of the more striking physical changes of recent geological times have

reference to the fluctuations of the sea in relation to the land. When the sea

retreated from St. Vincent Gulf, at the close of the Pliocene period, terrestrial

conditions ensued until the alluvium in the neighborhood of Adelaide had

accumulated to a thickness of over 400ft. The sea returned to the South

Australian valley in early Recent times, and then again retreated to some

extent, which permitted a further alluviation to take place before the sea once

more transgressed its marginal areas. Following this last encroachment a

reaction towards elevation took place, and as this movement is apparently

still in progress it brings us down to present times.

The evidences for these oscillations of level are shown in shallow excavations

and in the raised beaches which occur along the entire southern coast of South

Australia. In the raised estuarine areas, near Adelaide, there are two marine

beds of Recent age, the older has its upper limits a little below low-water mark,

and is dredged in the Port Adelaide River and at the Outer Harbor, &c.,

while the newer marine bed is about 12ft. above sea level. These two Recent

sea deposits are separated from each other by about 17ft. of alluvium, the

latter supplying evidences of dry land conditions in the features of sun-cracked

surfaces and a crust of surface travertine. In the older Recent marine bed

several species of shells occur, which, although still living on some of the

warmer coasts of Australia, no longer exist in our local waters ; but in the

newer Recent marine bed all the forms of life are identical with those found

in the adjacent sea and occur in about the same relative proportions.

The recent elevatory movements have been particularly pronounced in

the South-Eastern portions of South Australia, for while the raised sea bed

in the neighborhood of the gulfs is only about 12ft. above high-water mark,

in the neighborhood of Tantanoola and Glencoe it is probably from 100ft. to

200ft. above sea level. This raised area embraces a wide coastal jilain sonic

hundreds of square miles in extent, with numerous lagoons, ancient sar.d

dunes, and inland sea cliffs, an example of the last named being " Up and Down
Rocks," near Tantanoola, 15 miles distant from the present coast. Through-

out most of the raised area the sea cliffs consist of indurated blown sand (cross-

bedded), which indicates that elevation has been followed, to some extent. b\

depression.
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METEORCM.OGV.

{a) CLIMATE AND RAINFALL.

SOUTH AUSTRALIA enjoys one of the most agreeable and salulMioiis

climates in the world. The State is situated between latitudes 26°

and 38° south, and as it is bounded on the southern side by the Southern

Ocean, which extends from the West Coast in the Australian Bight for a

distance of about 1,500 miles, a considerable portion of the tenitor}' may be

classed as coastal. During the summer months the heat is at times trying,

but owing to the purity and dryness of the atmosphere the high tempera-

tures are not so enervating as lower readings in a moistei- climate. The

clear skies and dry heat of the summer are health}'. Even with a

temperature well over 100° in the shade cases of sunstroke are extremely

rare, and the heat is seldom so severe as to prevent persons following tl.eir

ordinary occupations.

The hottest months in the year are December, Januaiy, and February,

when the temperature away from the coastline frequently exceeds 100° in

the shade. November and March are also hot months, but the nights, especi-

ally in the former month, are cool and the heat seldom of long duration.

rarely reaching 100°, except in the Far North, and, coming in suddenly with a

strong northerly wind, is followed by a change to cool or even cold weather.

The summer may therefore be regarded as extending from November to

March ; after that the temperature falls rapidly, seldom exceeding 90° in

the shade.

The weather during April and the greater part of May is peifcct, and the

same remark applies to most of the winter (particularly in the North) and

until the end of October. The coldest months are June, July, and August.

Over the northern highlands and the Mount Lofty Range the tempeiature

during these months frequently falls below freezing point (32° Fahr.). and

frosts, especially during a dry winter, are rather frequent. Snow occasionally

fails over the elevated parts of the country, but does not remain on the ground

for long. Over the lowlands, more especially along the coastal districts, the

range of temperature is not extreme. Nevertheless, the cokl is sometimes

felt very much during the winter months, because of the contrast it empha-

sizes between the summer temperatures and the genial weather which prevails

in other portions of the year. Near the coast the summer heat is greatly

reducei by the cool breezes which blow from off the sea, and in settled weather

these winds set in regularly each day towards noon. A striking example of
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the cooling effect of the sea breeze and the influence of the ocean on the

temperature will be found at Eobe, on the South-East coast. The climate

at this station is undoubtedly the most equable in the State, and it will

compare favorably with any other part of the world.

Mr. G. M. Davidson, a well-known agriculturist of Canada, who visited South

Australia during the winter of 1910, in the course of an interview with a

representative of the press, remarked—-" My \'isit has afforded me a great

deal of pleasure and interest. What struck me most was the wonderful

growth of vegetation, grass, and green fodder at this season, which is in

striking contrast with the Canadian fall. Your climate is ideal when such

conditions usher in the winter. To one used to the rigors of the snow and frost

of the long winters of Canada your winter is a pleasant rainy season, with a

gentle reminder that Jack Frost has not given up the ghost. This opinion

would be shared by every Canadian if he only had a taste of its salubrity.

I have had the benefit of seeing most of the rich agricultural lands and beauty

spots of the South-East District, and they lead me to say that one could

hardly wish for a better place to permanently settle or retire. The rich black

soil shows great fertility and, if 1 might use a pleasantry, it seems to require

only a tickling with the hoe to laugh itself into a harvest."

During the hottest months, .January and February, the mean maxima

temperature at Robe is only 72°-8 and 72°-9 respectively, whilst at Adelaide

for a similar period the readings are respectively 86°-6 and 86°-C. With regard

to the number of hot days (over 90°), the mean number of days at Robe for

the whole summer is only four, whereas Port Lincoln experiences 11 hot days,

Mount Barker 25, Adelaide 41, Port Augusta 59, and William Creek 98. The

temperature over the highlands, especially the Mount Lofty Range, is much

cooler than on the plains, particularly during the nights, which are nearly

always cool and pleasant, even during a prolonged spell of heat. At Mount

Barker, situated in the Mount Lofty Range, the mean of the night tempera-

tures for January and February is about 9° below the Adelaide records.

The prevailing wind at Adelaide in the summer is south-west, blowing off

the cool coastal regions into the heated interior, whilst during the winter the

direction is reversed, and the wind blows from the north-east, the centre of

the continent then being colder than the surrounding ocean.

A rainfall map issued by the Meteorological Department gives the

average yearly rainfall throughout South Australia. In compiling the map

only stations with at least 15 years' records have been used, and this neces-

sarily restricted the number ; but, as the selected stations are well distributed

and representative, and cover on the average nearly 30 years, it may be fairly

assumed that the isohyetal lines drawn on the chart are near the truth, and

will not be materially altered by the rainfall of subsequent years ; it should
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be stated, however, tliat tlic trend of tlie loin, line tjuough th.. uijper por-

tion of the South-East District must be regarded as only an approximation,

as but one station (Lameroo, and that witli only 11 years' record) was avail-

able as a guide.

The main factors which determine the rainfall distnbution of the State

are the proximity of the Southern Ocean and the long extent of coastline

exposed to the free and unrestricted sweep of the westerly trade rains ; the

rainfall over all the coastal areas is, therefore, essentially a winter one, and
practically all available for agricultural purposes, as from 70 p,>r cent. 1o

90 per cent, of the annual totals in the more settled areas falls duiinji the

growing period, April to October.

Though physiographic influence is less marked than in South-Eastern Aus-

tralia, the effect of elevation is shown by the heavier rainfalls on the eastern

sides of Spencer's Gulf and Gulf St. Vincent, and by the northerly extension

of the 10-in. isohyetal from Port Augusta to beyond Blinman. The abundant

rains on the Mount Lofty Kange to the east of Adelaide are a conspicuous

example of this, the anniml total on the crest of the range reaching to nearly

47in.
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(b) TIDAL PHENOMENA.

(By Professor R. W. Chapman, M.A., and Captain A. Inglis, F.R.A.S.)

ALONG the SoutJi Australian coast tor the greater part of the month there

are two tides a day, with a well-marked diurnal inequality. The

morning tide is higher than the afternoon tide from about the middle of

October until about the middle of February, and the afternoon tide is the

higher during the other half of the year. The most notable peculiarity is

what has been locally named the "dodging tide." At the neaps there is-

commonly no marked tide at all. In some cases the level of the water remains-

almost constant for a wliole day ; in other cases there is one small tide during

the day, and for a day or two on each side of this the tide is markedly irregular,

both as regards time and height. The apparent impossibility of saying

when high tide will occur at this period of the month has presumably gained

for the tide its title of " the dodgei-." The harmonic analysis of the curves

from the Port Adelaide tide gauge has shown that this is due to the remarkable

fact that tlie principal semi-diurnal tides, due to the sun and mcon, are

here almost exactly ec|ual to one another, the sun alone producing a semi-

diurnal tide which would at Port Adelaide cause low water at noon almost

exactly. The result is that at the neaps, when the solar and lunar tides are

in opposition, one nullifies the efTect of the other and no tide at all would

result. This gives an opportunity for other diurnal tides, which are here

relatively large, to produce effects which at other times of the month are

masked by the more powerful solar and lunar semi-diurnals. An interesting

theory has been put forward by Mr. Harris, of the United States Coast and

Geodetic Survey, to account for the relatively large effect here produced by

the sun. According to his computation the body of water between the south

coast of Australia and Antarctica has a natural period of swing about a nodal

line running east and west midway between the two continents of just six

solar hours. The relatively large effect of the sun is thus accounted for by the

synchronising of the natural period of swing of this basin of water with the

period of the solar tide producing forces.

In travelling up the gulfs the tidal wave is propagated with greater speed

along the deep water of the middle of the gulf than along the shallow at the

sides. By the time the wave has reached the head of St. Vincent Gulf the

co-tidal line is practically parallel with the coast line all round, so that the
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wave reaches Port Waki field at the Ji.ad of iJie jj;ulf at the same timr ;..s u
reaches the Semapliore and BL-ick Point at the sides, and the time of hi«;h

water is the same at the three places. As the \v.iv(> iiK.vrs up llu- j^'radually

narrowing gulf into shallower water its speed diminishes, hut its h.-ight

increases, so that the mean spring range of the water is 6ft. at Rapid K<-ad,

8ft. Sin. at Port Adelaide, whilst itt the head of tlie gulf al I', rt Wak.fi.ld the

range is lift.

The Port Adelaide tides are now predicted by means (;f a s])ecial maeluiK'

devised by Captain Inglis, the harl)ormaster.

View at Norton's Summit, 8 miles from Adelaide.
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BOTANY.

By T. G. B. Osborx, Professor of Botany in the Universiti/ of Adchi'.He.

'T^O prepare, within the Umits of a handbook article, an account of tlie

* flora of a State tliat ranges over 12'^ of latitude, including nearly

250,000,000 acres of land, receiving a rainfall which varies from lin. to nearly

47in., is no easy matter. Nor is the matter simjilificd l)y the fact itiat much

of the country is botanically, at any rate, unexplored. A further coni])lica-

tion is the fact that the writer has had but little over a year in wliicl

to learn his country. It is hoped, however, that the following notes, with

their illustrations, may be of use to visitors.

The value of this section is much increased by the special articles con-

tributed by Dr. E. S. Kogers, on " Orchids," and Mr. J. M. Black, on the

"Alien Plants," both of whom have for many years devoted much attention

to their respective subjects.

General.

South Australia has not the richness of vegetation that characterises the

wetter south and eastern portions of the Commonwealth, nor the tropical

profusion of the Queensland flora, nor has it the variety of endemic

species that are so remarkable a feature of the western State. The words

of Hooker, in his introductory essay to the " Flora of Tasmania." still holds

true, that the flora of ''
tlie country about Spencer's Gulf "" is. in many respects,

intermediate between that of the east and the west. According to Tate

(1887 and 1890), there are recognisable in South Australia two distinct floras—

the Eremian, or desert flora, characteristic of the north, and the Euronotian

flora, which is dominant over the south-east parts of the continent, and

which reaches its western limit in the agricultural areas of South Australia

when it meets the Autochthonian or Western Australian flora.

The following table, compiled from Tate's " Flora of Extra-tropical South

Australia," may be of interest in throwing some light on his contention. It
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is. unfortunately, impossible to quote any more recent records
;
and sub-

sequent work, such as that of J. H. Maiden, on the genera Eucalyptus and

Acacia will have rendered some of the figures inaccurate, but it will not

impair their relative value to any serious extent :

—
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The trees in scleropliyllous wM.odlaiul an- nirt'ly so cldse grown that their

tops interlace. Tlie groiuul between is occupiecl hv a thick IjusIin

that may reacli 2in., but is more usually ahout half that liciL'hl. I

shrubs belong to a great nunibci of faiiiilifs. llM.iii:ti their is uKm a marl^rd

similarity of leaf form and habit. The h-aves are usually small and simjil..,

often hard and coriaceous in texture, and with acute spiiic-likc points. Hairs

are often absent or limited to the lower suiface (Banksia). lianhia and

Hdkea (Prot.), Acacia, PuUenea, and Vintiitnria (Jj<'g.), /^w/o/^rm (S i jiind.).

iSpijridiiitH (Rhamn.), Leptospermuin (Myrt.), and I.mdia (Comp.) arc the chief

genera. Species of these genera are all coiiini.ni. tlnMiLih fretpient |\- one <.r

other of them will assume local impoitance. The grouml l.elween iIm- bushes

is covered by a multiplicity of small shrubby ]>lants. ()i the \ari()us families

represented, the Leguminosene with species of Acacia, JJariesia, Dillinfulti,

Eufaxia, PuUenea, Platylohiion, GoinpholobiKni. Kennedya, &c., is easily repre-

sented by the greatest number of species and often by individuals as well.

Other important genera are GreviUea, Isopogon (Prot.). BiUardiera (Pittos.),

Correa (Rut.), Tetratheca (Treman.), Hibhertia (Dillen.). Cah/cof/iri.r (Mvrt.),

Epacris end Styphelia (Epac), Prostanthera (Lab.), &c.

Various species of Goodenia, ScaevoJa, Bnaionia ((looden.) are common
as low^-growing herbs ; also Stylidiam.

In the spring months many orchids make theii' appeai'ance (see special

article) ; also Hypoxis f/Jahella (Amaryl.) ; and such Liliaceje as Chamaescilla,

Bulbine, Caesia, and later in the season Burchardia. Evergreen perennial

liliaceous plants are Diaiiella and XaidhorrJioa. the grass tree. Often whole

acres may be covered with this almost to the exclu.sion of other plants.

Pteridium also prevails over large areas in the hills. Grasses are rare, species

of Sti}xi being most common. Mention must also be made of the vai-ious

species of Drosera that appear in the spring. Of these I). Whittaheri and

auricnldta, both bulbous forms, are most common.

The predominant color of the flowers is yellow, and in .\ugust. when the

majority of the Acacias are in bloom, or a little later when the I'apilionaceje

and Hibbertias flower, the landscape has often a golden hue. Notable

exceptions to the yellow color are Tetratheca, whose magenta-colored flowei-s

are a feature of the hills in October and November; Epacris inipres.sa, which

has beautiful heath-like blooms of white, pink, and crimson ; Cheiranlhera

(Pittos.), which has flowers of a rich blue color ; or CaJycothrix, which produces

masses of small piiikish blooms.

The sclerophyllous woodland in the Mount Lofty Ranges is intersected l)y

many dee]) valleys with precipitous sides known as gullies. These are often

dry in the summer months, but in them is found some of the moistest ground

in the district. The soil is a rich, black, sandy loam, rich in humus, but too
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View^ in Morialta Falls Reserve.
The (lomin.int trees ;irr lim . /riir<>iv/"ii, with an undergrowth of sclerophylhms biislies. Note

XaiifhorriTd (/iitu/niiif^iilafa on cliff to right.



well drained to be seiioiusiy acid. Siicli 'iullics arc \aliial»l<' tor liorticiillinal

and market gardening pnrposes, so that in ino'^t df tiicin readilv acccs^iltli- lo ji

market the native vegetation is destroyed. Where it is left, the fresh water

ti-tree {Leptospermnm hiuiijerum) is clunaetfiistic, forming denser thickots of

bushes up to 3m. to 4m. high. There arc found such succulent nati\'e plants

as Ranunculus lappaceus, Viola hederacea, and betonicaefolia, Limnanf/ieinuin

reniformis (Gentian). Such ferns as Adiantuni, Lomaria and Lindmi/a occur

in the moister places, as well as Cheilanthes, Aspleniuni flahellifoUuin, and

Grammitis rutacfolia in the rocky sides.

View of Cherryville, Mount Lofty Rangres.

Specially typical of the rocky faces overhanging such valle\'s are Casmirina

quadrivalvis and Xanthorrhoea quadrangidata. This species of Xanthonhan is

arborescent, forming a trunk up to 2m. high, or even more, with a dense

crown of wirelike leaves Im. long and roughly -Scm. square. The trunks

branch, not infrequently, and the twisted trunks, blackened by fire that

destroys the old leaves, have a most grotesque appearance (See plate on

opposite page).

Savannah Forest.

Much of the forest land to the north of Adelaide following the ran-cs

as far as Terowie (140 miles north) is classed as savamuih forest
;

this

type also occurs on Yorke's Peninsula (Tate, 1889) and Eyre's Peninsula

(Tate, 1881). The dominant trees again are eucalypts. North of Adelaide



256 HANDBOOK OF SOUTH AUSTRALIA.

E. leucoxijJon is especially important over larse areas. Tlie characteristic

difference between vegetation of this type and that pi'eviou-ly described is

the presence of a grassy undergrowth and the relative absence of shrubs. In

places, however, an underwood of Acacia pycnaitfha (often 2m. high, with

pendant phyllodes like eucalyi:)tus leaves) covers large areas, and is artificially

encouraged on accoimt of the value of its bark for tanning. Bursaria spinosa

(Pittos.) is also a shrub of common occurrence, whose lilac-like masses of

white flowers are a feature of the woodland in earlv summer.

National Park, Belair.

T}ie trees are chiefly i?»c. iHiniiialit: iuid E. rontrdtd, the gTOUiid cDverinf-- largely grasses and small herbs.

There is a marked periodicity in the vegetation. In the winter months

after the rain has set in, from May onwards, the country is green with annual

grasses and other herbs. These rapidly pass into flower and fruit, so that by

the end of October or November the landscape has become a uniform brown

color, destitute of flowers except for sucli ubiquitous plants as Wahlenhergia

gracilis (Camp.) and Convolvulus eruhescens. Set on such a brown ground the

olivaceous green of the eucalyptus trees is specially striking.

Grassland.

Comparatively Uttle grassland exists in South Australia of which it may

be said that trees did not grow there before the advent of civilisation.

This is, of course, only to be expected, for the climate, with its hot summers
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coming at the time of least rainfall, is essentially favorable to evergreen

woodland. There is, however, an area of upland country Iving about

Burra (101 miles north of Adelaide) that has an average elevation of

1,600ft., and rises in a series of parallel ranges, running noith and south, to bills

that at Mount Bryan reach 3,()0(){t. The district lies hugely within the 2oin.

isohyet, it experiences low winter temperatures, and at all times ol the vear

is subject to strong winds. This country is almost destitute of trees except

for occasional Casuarinas, which are found often in very exposed situations,

growing along the cpiartz veins thai follow the north and south treiul of the

hills. The hillsides and valleys have a thick, red loamy soil that forms rich

wheat land, but until recently has been used almost exclusively for pastoral

purposes. Xerotes dura (Liliac.) forms chaiacteristic rush-like clumps over the

hillsides. One of the principal native grasses is Danthonia penicillata, but the

introduced Bromus steiiUs and Aveiiu harhata are common. The alien

Hordeum niuritnim is extremely plentiful. especially on the level vallev bottoms

where the soil is rich in mineral salts. Various Geraniacece (s])p. of (ierdniitin

and Erodium) are verv characteristic herbs during the winter nionths.

^m
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numbers of bushes from 2m. to 4m. high which, viewed from a distance^

form a mouotonously regular covering to the gently undulating countrv.

The vast majority of the bushes are species ot Eucalyptus known collectively

as "mallee." The term signifies a habit of growth rather resembling coppice.

From a main underground root-stock there arise several stems that go to

form a rounded bush. Some species of eucalypts appear consistently to show

this habit of growth, as E. calycogona, goniocalyx, incrassata, and oleosa. On

the other hand E.odorala, which in the hills forms trees 10m. to 12m. high

or more, may form a mallee when growing under suitable conditions.

The ecological characters determining the prevalence of mallee country in

South Australia have yet to be determined. It is noticeable that mallee scrub

occurs on Yorke's Peninsula, with an average rainfall of about 17in., as well

as on the mainland, with an even higher rainfall [e.g., Rosewoi-thy, 19in.),.

while it is especially characteristic of the great tract of country bounded

north and east by the Murray, known as the Ninety-mile Desert, much of which

receives only lOin. to 15in. The soil in the latter region is light and sandy with

a tendency to form surface deposits of travertine limestones and ironstones.

The mallee are in the majority of cases too far apart for their crowns to

interlace, though in favored spots they form an impenetrable growth. Other

large shrubs are various Melaleucas and Callitris, which latter forms trees

10m. or more. The twine-like parasitic stems of Cassytha pubescens and C,

melantha are common in many places, almost smothering the plants on which

they grow. In the more open places there are many low shrubs of Dillwynia

(Legum.), Dampiera and Prostanthera (Lab.), Ere)nopliyTlu (Myopor.), Senecio,

and Olearia. Grasses are very few, various Stipas being the commonest,

especially after a fire. There are, however, a large number of small annuals,

such as Helichrysnm, &c.

On sandy rises bushes of Baeckea {Myvt.), Olearia (Comp.), &c., may tem-

porarily replace the Eucalypts. Especially characteristic of many of these

ridges is the " broom mallee" Exocarpos spartium (Sant.), which forms a fas-

tigiate leafless bush about 2m. high. Another noticeable plant is Loudonia

aurea (Halor.), which is a beautiful sight in October and November with its

almost leafless green stems and golden-winged fruits.

Another plant community that may be classed as scrub occurs on sandy

coiintry near the sea. Its chief tree is Callitris propinqua, associated with

which are Eucalyptus odorafa, and to a lesser degree Casuarina quadrivalvis.

This pine wood was at one time common around Adelaide, but it is rapidly

disappearing. The ground covering in spring is rich in such annuals as

Claytonia volubiHs (Portulac), Leewenlwokia dubia (Stylid.), and numerous

small composites. Man\ of these are extremely small and very short lived,

being excellent examples of ephemeral plants.
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Coastal.

The low sandy coast north of Adelaide in 8t. Vincent's (lul{ and around

the head of Spencer's Gulf is fringed by a belt of the mangrove, Avicennia

officinalis. On the landward side tliis passes into a salt swain]i composed

chiefly of Saliconiia australis and *S'. nrhuficula, which latter forms Inishes Im.

or more in height. Samolus repeus (Prim.) and Fntitkenia hieri.s (Fraiikcn.)

are also characteristic plants, though not confined to this commuiiitv.

Melaleuca pustulanta (paper-bark ti-tree) forms dense thickets of l)ushes

or low trees along salt creeks beyond the n^angrove limit.

Virgin Land, Adelaide Plaints.

The trees are chiefly CalUiris propiiujua, the tiTouiul cnering Mesembrijaiithcmum (equilalerale

and eplienicials.

Much of the coast is fringed by low sandhills. Atriplex cinerenm. and

Cakile maritima (introduced) are to be met with as strand plants. The chief

sand-binder is Spinifex hirsutus, also Mesemhryanthemum aquilaterale and

Scirpus nodosus. These are all much inferior to the introduced AmmophjUa

arenaria, which is planted in the comparatively few places where the diuies

cause trouble by their instability. Characteristic of the dune formation

along the South Austrahan coast are various shrul)hy plants. Of tlu-so

Pimelia stricta (Thymel.), Styphelia Richei (Epac), Scaerola a-assifolia

(Gooden.), and Olearia axillaris (Comp.) are the most common, especially the

last. Fusanus acuminatum and Exocarpos strictn also occur. Lotus aus-

tralis, Senecio lautus and the introduced Oenothera odorata are common herbs.

Lepidospernia gladiatum and other cyperaceous plants cover large areas of

the more settled dunes. The settled dunes readily pass into scrub composed

of mallee or Callitris, Casuarina, &c.
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Submarine.

The fine, sandy bottom of the shallow waters of St. Vincent (Jiilf and the

more sheltered places alont; the South Australian coast are thickly colonised

by such phanerogams as Ruppia, Zostera, and Posidonia. These form large

meadows, and their dehris, cast up after rough seas, lines the foreshore from

Outer Harbor to Brighton with a belt of " sea weed" some yards across and

18in. to 2ft. deep. One of the most interesting plants in this formation is

Pectenella {Gipnodocia) antarctica (Black). The seeds of this ])lant germinate

in situ, and when the seedling attains a length of 8 or 10 cms. it l)reaks away,

still retaining at its base the four-lobed horny, comb-like outgrowtli from the

carpel wall which serves it as a grapple.

Memory Cove Tablet. Port Lincoln,

The mallee habit is well shown by the eential eucalypl. Tussocks of Stip'i ; plants in foreground,

Mesembri/ti/ithemiiiii wquilatfrnle.

Salt-steppe.

Much of the vegetation in the districts north of tlie Murray, and a])pro.\i-

mately bounded by the lOin. rainfall line, is what is known as " saltbush ". The

typical saltbushes are species of Atriplex (especially A. nummularia) Bassia,

Kochia and other chenopodiaceous plants. These form an open community

together with scattered low trees of such plants as Acacia oneura (mulga),
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Cassia, Pittosporum. Myoporum, &c. For much of the year the ground between

the bushes is devoid of phmt Ufe, but after rain it rapidly becomes green with

various grasses {Panicum, Andropogon, Eragrostis, &c.), as well as many
annuals. Among these, various " everlastings '" {HeUpterum and Helichrysum)

are very noticeable, as well as Clianthus Dampieri, the Stuit Pea.

It is, however, a mistake to suppose the whole of tlie country in the Far

North to be desert. The Flinders Range, for instance, starts about the

Broughton River, in 33° 18' S. lat., and runs north for about 260 miles. The

lower slopes of this are clothed with extensive forests of Callitris robusta,

while the water-courses along the valleys are fringed by a belt of red gums,

Eucalyptus rostrata, Acacias, &c. (See plate, page 260.)

The country north of Oodnadatta to the border of the Northern Territory

forms a part of what has been termed the " lower steppes " (Spencer, 1896).

Much of this is " gradually rising and somewhat undulating country, with

low-lying, flat-topped hills and upland plains covered with ' gibbers '
"—wind-

smoothed stones. The '' gibber " plains " merge constantly into loamy plains

covered with poor scrub, but on which the ' gibbers ' are wanting." The

scrub is composed of Cassias, Eremophilas, Hakeas, and Grevilleas, all thinly

scattered about. '' On the loamy flats, and even ' gibber ' plains, the most

noticeable plant is Salsola kali, popularly known as ' roly-poly '. It is when

mature one of the characteristic prickly plants of the lower steppes, and

forms great spherical masses perhaps a yard or more in diameter." There

also occur tussocks of Spinifex paradoxus, scattered plants of Euphorbia Drum-

mondi and Ptilotus. A single species often forms a pure colony over a con-

siderable area. The lines of the water-courses are marked by belts of gum
trees and Acacias, Eucalyptus rostrata and E. inicrotheca. Acacia aneura

(mulga) and A. hamalophylla. In the dry season everything is parched, but

after a heavy fall of rain a rich crop of grass appears and numerous flowers,

among which clumps of the white-flowering Amaryllid {Crinumflaccidmn) may
cover acres. The Nardoo {Marsilia quadrifolia) is a feature of the clay

water-pans in the wet season. It should be remembered that only about

40 per cent, of the rainfall (4-9in. per an. at Oodnadatta) falls in the winter

months

.
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OECHIDS.*

General.—Orchidaceous plants are represented in South Australia by

terrestrial forms only, the extremely dry climate and absence of dee]) vallevs

being unfavorable to the growth of epiphytes. A transitional form, iJijiodium

punctntt(.))( (Br.), which still has its efpiphytic representatives in India and

the Malay Archipelago, occurs in the Mount Lofty Ranges. This is a leafless

species with a very extensive tuberous root svstem and a stem destitute of, or

deficient in chlorophyll. Tt is general] v supposed to be parasitic on the

roots of eucalypts, although its connection with the latter lias never been

definitely demonstrated.

Distribution.—The distribution of the order is apparently goveined by the

average annual rainfall. A lOin. rainfall would appear to ])rovide the

minimum amount of moisture necessary for the maintenance of these

plants. Their disti'ibution is therefore chiefly coastal in charactei', and is

limited to a comparatively small portion of this large State. Of the 90

species which have so far been recorded, probably not more than half this

number are to be found more than a hundred miles north of Adelaide. Those

which penetrate farthest into the interior belong to the genera Calaclenia,

Thelymitra, and Pterostylis. It seems remarkable that any mend)er of the

latter genus, the majority of whose species are so singularly adiipted for

shade and moistui-e, should ever acquire the physical characters necessary

for an existence in these arid regions. They generally meet their xerophytic

conditions by enlargement of their root-system, death of the leaves before

flowering, and thickening of the stems. Hairs are not produced on the

vegetative parts of the plant, and only in very limited numbers on the flowers

themselves—chiefly on the labellum and margins of the galea. The Cala-

denias, with their somewhat woody stems and very hairy habit, are primarily

better equipped for the rigid conditions under which they have to live, and

maintain a hardy existence in the Far North with vei-y few modifications.

The few Thelymitra s that reach these districts increase their root and reduce

their leaf-systems, as in the case of Pterostylis. In no case do. they develop

hairs.

There is reason to believe that the tubers of these plants do not vegetate

annually, but that during unusually dry seasons they miss the vegetative

stage and lie dormant until more favorable conditions become established.

Owing to the geographical position of South Australia as the. central State,

it is hardly to be expected that any of its genera should be endemic. As a

matter of fact, out of the 19 indigenous genera, no less than 15 are shared m
common with all the other. States ;. three do not extend into Western Aus-

tralia, but are distributed over other parts of the continent ; and the remannng

* Contributed by Dr. R. S. Rogers.
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one extends from the Swan River in Western Australia along the southera

coast to Port Phillip in Victoria. There is, therefore, no genus found exclu-

sively in this State.

Ten of our genera have a wide climatic range and extend into the Australian

tropics ; eight are peculiar to Australia ; 11 are represented in New Zealand
;

seven extend into New Caledonia, the Malay or Eastern Archipelago, or to

the East Indies ; one reaches Southern China ; and one (Spiranthes) is a cos-

mopolitan genus found in many parts of the globe.

The accompanying table shows the distribution of indigenous genera and

their relative strength in species over the various States in the Commonwealth.

Table sJtowing Distribution of South Australian Genera with CorresjMnding

Number of Species in various States of the Gommomvealth.

Genera.
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Of the remaining species, 20 have almost certainly been derived fnua tlie

western part of the Continent. Thirty-two of our species have apparently

come to us from Eastern Australia, and two have probably drifted down
from the Malay Archipelago to the eastern and western coasts, and so become

dispersed over the whole continent.

In the case of 16 species the evidence is inconclusive as to their ])]a(c of

origin and direction of migration.

Species are shared in common with the other States as follows:—Victoria,

67 ;
Tasmania, 58 ; New South Wales, 54

;
Queensland, 37 ; and Western

AustraUa, 32.

Tribes and Principal Genera.—With the exception of Dipoilinm. which is

the sole representative of the tribe Vandete, all South Australian orchids

belong to the Neottieae.

Dipodiurn is provided with the usual lid-like anther of its tribe. The pollen-

masses are waxy, tw^o in number, globular and each very shallowly bilobed.

There is no true caudicle, but each mass wixen released from the anther drops

on, or becomes adherent to the free extremity of a ])rocess (stipes) projecting

from the back of the rostellum. During dehiscence the anther-case becomes

hardened, and is usually shed as soon as the pollinia are liberated.

Among the Neottieaee there are several genera of more than passing interest.

The complex modification of the third petal so as to form the labcllum, is

a feature of such almost universal occurrence amongst orchids that the reten-

tion of this petal in practically an unmodified condition is worthy of attention.

This occurs in Thelij>iiitra, a genus well represented in tbis State.

Prasophyllum is interesting on account of the resupination of the flowers

and the wide range in stature that occurs among the different species. Tliey

constitute at the same time our most minute and our tallest orchids. Two of

the former are leafless plants, only 2in.or 3in.in height, and bearing minute

flowers, whereas P. elatwn may reach a height of 3ft. 6in. or more.

Pterostylis is characterised by the green color of the flowers in most of th:

species, and by the fact that the lateral petals and dorsal sepal have become

dove-tailed together so as to form a conspicuous hood or " galea " over the

gynostemium. The lateral sepals are always united in a greater or lesser

portion of their length so as to form an erect or reflexed lip in front of the

galea. Nearly all members of this family are pro\aded with a highly irritable

labellum. which plays an important part in the mechanism of pollination.

Caleana, Hke the Prasophyllums, has resupinated floweis and, as in the

case of Pterostylis, the labellum is sensitive.

Caladenia is probably our largest and most widely distributed genus. The

leaf and stem are very hairy, and the labcllum (the margins of which are



266^ HANDBOOK OF SOUTH AUSTRALIA.

frequently toothed or fringed) lias its surface studded with stalked or sessile

glands (known as calli) arranged in various ways upon the lamina. The

family includes the so-called '' spiders," and is probably the most showy and

beautiful of our genera.

Diuris, although comprising only seven species, is very prolific, and pro-

bably one of the best Imown families. All its members are glabrous plants

with long narrow leaves, short column, and deeply divided tripartite labellum.

Propagation.—The mechanism for pollination is exceedingly elaborate in

many of our orchids, nevertheless the fact remains that a great proportion

of them depend for their propagation very largely upon vegetai-ive reproduc-

tion. In certain genera (such as Caladenia, Microtis, Prasophyllum, and

Thelymitra) capsules are produced freely, and seeds are shed in countless

numbers. Some of these seeds doubtless survive and germinate, but the vast

proportion of them must perish. Many attempts have been made to cultivate

them artificially, but so far as the writer can ascertain such attempts have

been unsuccessful. Very little indeed is known about this mode of propaga-

tion. It has been observed, however, that during seasons following extensive

bush fires, the hills become veritably carpeted with orchids, many of the

species being comparatively rare at other times. The plants are far too

numerous to be accounted for by stimulation of the buried tubers, and the

probable explanation appears to be that the fires have created conditions

favorable for the germination of seeds dormant from former seasons. It

might have been supposed that such fierce confiagrations would have destroyed

these minute bodies, but apparently they become covered over and are stimu-

lated to increased vitality by the chemical products of the burnt forests.

Certain species hardly ever bloom, except after a bush fire. This is notably

the case with Lyperanthus nigricans and Prasophyllum gracile.

In some genera, seed capsules are produced with comparative infrequency.

Few orchids, for example, possess a more highly specialised mechanism for

pollination than Pterostylis, yet very few capsules are produced by some

members of that family, the mode of propagation being chiefly by that of

vegetative reproduction by tubers. This is also the case in Cyrtostylis, where

the plants are prolific and grow in colonies. It is possible that a set of con-

ditions may arise unfavorable to such a mode of propagation, but favorable

to reproduction by seed in the case of these and similar families. The

mechanism of pollination would then be of real practical utility to the plant.

Under any circumstances a few capsules seem to be produced every season,

and these probably contain sufiicient seed to ensure the perpetuation of the

species, should the conditions be such as to result in the failure of the root

system.
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ALIEN PLANTS IN SOUTH AUSTRALIA.*

Australia presents peculiar advantages for distinguishinji between native

and foreign plants, because some of the earliest expeditions to her shores

carried capable botanists. Sir Joseph Banks and Dr. Sohmder (of Cook's first

voyage), Labillardiere (of D'Entrecasteaux ex])editi(Ui). ami Hobeit Blown

(who accompanied Flinders) are cases in point. Still there are some species

about which it will always be doubtful whether they are endemic or w^ere intro-

duced inadvertently by the earliest colonists. Sj)eaking of these aliens,

" met with by the first explorers of inland districts, under conditions which

precluded any idea of recent introduction," Bentham says in the preface to

the last volume of the " Flora Australiensis," " The appearance oi these

plants in Australia is in some instances not readily explained."

Among such species of disputed origin may be quoted Einex australis, whose

troublesome spiny fruits are known in South Australia as " prickly jacks."

It was discovered along the coast near Adelaide and Glenelg (wdiere it is

still common), about 1850 by Mueller, and in West Australia by Drummond

a few years earlier. These dates, however, allow ample time for the introduc-

tion of the plant from its home in South Africa. The same argument may

be used with greater force in the case of the sea rocket [Cakile maritima), which

Baron von Mueller classed as a native, although it was not recorded in Victoria

until 1869, and then not far from Melbourne. It has certainly spread rapidly,

and it is now common along the coasts of South Australia. Horehound

{Marruhium vulgare) has been found so far afield in new pastoral country that

bushmen insist on considering it a native, although this is doubtless a

mistake.

Two species of GompJiocarpus (G. arborescens and G. fruticosus) grow freely

along the foothills of the Mount Lofty Range, and have so much the aspect of

Australian shrubs that they are commonly regarded as natives. It is men-

tioned, however, by Allan Cunningham in 1817 that G. fruticosus had been

introduced into New South Wales several years previously as an ornamental

plant and had gone wild. Both species are called " cotton bush " in South

Australia, on account of the hairy-tufted seeds, although in their own country

(South Africa) they are said to bear the popular name of " milk bushes,"

from the milky juice contained in its branches. It is noteworthy that Cape

plants, which have become naturalised in Australia, have usually a less alien

aspect than the intruders from Europe or America. Mr. F. S. Salisbury, an

English botanist, who also spent some two years in Adelaide and wrote several

interesting articles on our local flora, has recently published a " List of Gra-

hamstown Weeds," and emphasizes how closely the aliens of South Africa

correspond with those of Australia. For instance, the only mallows proper

* Contributed by Mr. J. M. Black.
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whicli have been brought into South AustraUa are Malva nicceensis and

M. parvtflora, and just these two European species are found growing near

Grahamstown in Cape Colony.

The possibiUtv of the variation or hybridization of European species in

Australia is an interesting problem for elucidation. Some facts seem to point

in this direction. Observers who have had experience in both continents

consider that the two sow thistles {Sonchus oleraceus, L., and S. asper, All.)

run into each other much more closely in Australia than in Europe. Then

in the group of goosefoots {Chenopodium alburn, L., Ch. ficifolium, Smith, and

Ch. opulifoUum, Schrad.) there is often in South Australia a mixture of forms

which defies satisfactory analysis. The contradictory determinations which

have been made of Australian specimens forwarded to great European herbaria

go to prove that the difficulty is a real one.

The manner in which vigorous aliens are replacing native growths becomes

more remarkable every year. The former have for centuries battled against

the plough, the hoe, the attacks of sheep, cattle, rabbits, &c., and have deve-

loped powers of resistance and a viability which the endemic plants of Australia

do not ])Ossess. In the neighborhood of towns the grasses and other annuals

and biennials are almost entirely alien. Canary broom {Cytisus canariensis,

Steud.) has escaped from hedges in the Mount Lofty Ranges and, advancing

in a dense mass, stifles the native shrubs and takes their place. A graceful

shrub of South America {Nicotiaiui glaiica), the " palan-palan " of that country

and known as " tobacco-tree " in Australia, has spread to the most distant

cattle runs, and is just now causing discussion as to whether it is a pest on

account of its poisonous properties when eaten in large quantities, or a benefit

to the land as a sand-binder.

It is not only European growths which supplant the Australian ; South

Africans also have a superior vitality, and this again may be due to the fact

that they have had throughout the ages to contend with animals larger and

more aggressive than the kangaroo and the wallaby. The fig marigold of

the Cape {Mesembryanthemum acinaciforme) has escaped from gardens and

occasionally meets our native species, locally called " pigface " (M.

aequilaterale) on the sandhills near the coast. Where this occurs the fact that

it is on its native soil is no protection to the Australian, which is soon sur-

rounded and stifled by the intruder. Exactly the same contrast is found

between the highly-aggressive foreign bindweed {Convolvulus arvensis), which

has been recently introduced, and the shy and retiring Convolvulus erubescens

of Australia, although some forms of the native plant so closely resemble the

alien that discrimination is difficult. In the agricultural districts the public

roads, usually one chain wide, form an invaluable refuge for native shrubs,

at least for a time, in country which was clothed with scrub before the advent

of the farmer or fruitgrower.
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As long ago as 1859 Dr. J. D. Hooker observed tliat while many European

plants had become naturalised in Australia, no Australian plant had become

naturalised in England. Tlie number of small native plants which reappear

on cultivated land or maintain themselves on pasture is very limited. One
that seems to possess unusual power of accommodation to circumstances is

a composite, Vittadiitia australi.s. This variable species is also found in

New Zealand and probably in South America.

The number of alien plants more or less naturalised and ])n)pagating them-

selves spontaneously in South Australia cannot to-day be less than 400.

Of these it is probable that 300 are permanently established. About lOd are

from the Mediterranean region, with which we have so man}- climatic allinities,

and which has furnished some of the most aggressive immigrants. Inula

graveolens, locally called " stinkwort," reached South Australia by some

means over half a century ago. This sticky, strong-scented anmial infests

cultivated land after the crop has been removed, and gives a ])right green

tinge to the landscape, suggestive of some useful fodder ])lant. Beginning

in wheat fields near Adelaide it has now reached the farthest northern limits

of cultivation in this State, and has circled eastward round Au^tialia. until

it has passed beyond Sydney. Another ubiquitous introduction is the

Oxalis cerima of South Africa, an ornamental plant which must have e;^ca))ed

from cultivation in early colonial days. Strange vagai'ies of distribution

sometimes occur. Two Mediterranean grasses, Trisetum pioniluiH and

Eragrostis minor have recently been discovered in our far interior, although

they have never been noticed in the coastal districts.

LITERATURE.

Tlie following selection of literature bearing on the South Australian flora

may he found useful :

—

Black, J. M., 1909.—" Naturalised Flora of South Australia." Contains

368 species with notes on their country of origin and distribution in the State.

Maiden, J. H., 1907.—" A Century of Botanical Endeavour in South Aus-

tralia." Presidential address. Section D ; Aust. Ass. Adv. of Sci., Adelaide

Meeting, p. 158. An historical account of exploration and investigation,

together with a bibliography.

Schomburgk, R., 1876.
—"Flora of South Australia," in Harcus's " Handbook

of South Australia," pp. 205-280. Is chiefly important for its account of

the vegetation which is divided into forest, scrub, and grass land (p]i. 211-219)
;

quoted largely by Schimper, A. F. W., " Plant Geography." and Oi<'N. !>..

"• Die Pflanzenwelt von West Austrahen."

Spencer, Baldwin, 1896.—" Report on the Work of the Horn Scientific

Expedition to Central Australia." Part I. Introduction, Narrative, Summary
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of results, &c. Thougli the greater part of the country traversed is now in

the Northern Territory the narrative and summary are most valuable for

their account of the steppe vegetation and are full of observations on the

ecology and growth conditions of Central Austrahan plants.

Tate, R., 1880.
—

" Census of the Indigenous Flowering Plants and Ferns of

Extra-tropical South Austraha." Trans. Roy. Soc, S.A., vol. Ill, p. 46.

First division of flora according to geographical regions.

Tate, R., 1881.
—

" The Characteristic Vegetation about Franklin Harbor."

• Ihid., vol. IV., p. 137. Short notes distinguishing littoral vegetation (man-

grove sandhill), mallee on sandy soil ("pliocene drift "), and savannah upon

slate hills.

Tate, R., 1883.—" The Botany of Kangaroo Island," Ihid., vol. 6, p. 116.

Contains valuable notes upon climate, geology, and " prominent groups of

vegetation," as well as list of spp., and a discussion on the origin of the flora.

Tate, R., 1887.
—

" On the Influence of Physiographic Changes on the

Distribution of Life in Australia." Presidential address, Section D., Austr.

Ass. Adv. of Sci., Sydney, vol. I., p. 312. Divides flora into immigrant and

endemic elements, chiefly concerned in the latter es])ecially the Ereniian,

which is centred round Lake Eyre, S.A.

Tate, R., 1889.
—

" The Geological and Botanical Features of Southern

Yorke's Peninsula." Trans. Roy. Soc, S.A., vol. XIII., p. 112. Yorke's

Peninsula is divided by a transverse salt marsh regarded as a deserted seaway.

The northern part is savannah with Casuarina and scattered small trees of

Eucalyptus, PiUosporum, &c. The southern is chiefly mallee scrub.

Tate, R., 1890.
—

" Handbook of the Flora of Extra-tropical South Austra-

lia." Contains map and definitions of geographic regions, as well as a census

of distribution.

Tate, R., 1896.
—

" Report on the Work of the Horn Scientific Expedition

to Cciitral Australia." Part III. Geology and Botany. Deals chiefly with the

Larapintine Flora (Finke River basin), which is in the Northern Territory,

but has an account of the central Eremian flora of the Far North of S.A.

Tepper, 0., 1880.
—

" On the Characters and Distribution of the Native and

Naturalised Plants about Ardrossan." Trans. Roy. Soc, S.A., vol. III., p. 25.

Notes on liabitat and relation of plants to geological formations, also list of

spp., identified by von Mueller.

PTERIDOPHYTA.
The climate of South Australia, with its prolonged dry season, is not suitable

to the growth of fern plants. Moreover the absence of deep, shady valleys

IS an additional cause for their scarcity Bush fires and the spread of cult'va-

tion have done much to ] educe the numbers of ferns even in the districts with



BOTANY, 271

tne most favored rainfall, 'riux'o species of Lycojj(xliuiii aic reeoided, bul

they are limited to tlie southern part of the ranges, except for L. l/Uerale that

extends to Kangaroo Island. Two Selaginellas are also recorded {S. Preis-

siana and *S'. uliginosa), the latter being limited to the extreme 8outh-East.

None of the Lycopodinese are common, however, their infrequency being in

marked distinction to the Eastern States.

Ophioglossmn vulgatum has the second widest distiibution of anv of tlie

ferns, being recorded from almost all districts in the State. Botrychium

ternatum, has also been found in the Mount Lofty Ranges.

Dicksonia antarctica was recorded from the Mount Lofty Ranges, and alscj

from Mount Gambier in the South-East, but Tate in 1890 notes that it is

probably extinct in the State. Todea africana is also stated to occm- in the

Mount Lofty Ranges, and in Schomburgk's time (1876) to have formed

impenetrable thickets in gullies which now are pi'obably market gardens.

Specimens are rare, and there can be no doubt that this too will share the

fate of Dicksonia.

It is from the guHies of the Mount Lofty Ranges that the niajoritv nf tlie

ferns are recorded. Of these the commoner are Asplenium jlahcUifoUion,

with its long rachis extended beyond the pinnae ; Grawmitis rutcefolia, which

is common in rock crevices and extends even to the Far North ; Lomaria

capeiisis and Adiantum ^"EtMo'piciim, the maiden hair. Tliis last may produce

fronds 42 cms. or more when growing in gully bottoms under the shelter of

bushes or bracken amongst grass. Gleichenia circinata (coral fern), at one

time was so common as to be used as bedding for cattle, but it is no\\' rare

in the Mount Loft}' Ranges. Other genera recorded are Schizea, Lindsaya,

about Adelaide, Aspidium molle from the Murray, and A. decompositum

and Polypodium punctatum from the South-East.

Pteridium aquilinum occurs frequently in the ranges from Adelaide to

Victor Harbor. On the sandy soil of the South-East it often covers hundreds of

acres of open country, as well as forming the chief undergrowth of the forests.

The genus Cheilanthes is represented by four species, of which C. te)iuifolia

ranges over the whole State, extending fi-om the Northern Territory to the

extreme South-East. It is common on all rocky slopes in the Mount Lofty

Ranges, and even extends on to the plains. Cheilanthes vellea is a species

with a pronounced hairy covering of the lower surface of the pinnae that

occurs throughout the North and Far Northern areas into the Territory.

The HydropteridcB are represented by three genera. Pihilaria glohulifera

is only recorded from the North, but Marsilia (the Nardoo) ranges fi'om the

Far Interior, where it is common in waterholes during the wet seasons, to

Adelaide ; it also occurs in the South-East. Azolla is common on the Murray,

where it is known as "duckweed."
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BRYOPHYTA.

The Bryophyta of South AustraUa have, so far as I am aware, received little

attention at the hands of collectors. The Transactions of the Royal Society

of South Australia (vol. 4., p. 5, 1881) contains a single list of specimens

collected bv Baron von Mueller. The list comprises but 36 species of Musci

and six species of Hepaticce. Though this must be far short of the full number,

the drvness of the climate and absence of deep, moist valleys is probably

responsible for the marked infrequency of these plants throughout the State

in comparison with the eastern coast of the continent.

ALGM.

The fresh-water Algce of the State are at present an unexplored field. The

Charales are a solitary exception. Specimens were sent to Alex. Braun by

von Mueller, the list being published in 1881 (Trans. Roy. Soc, S.A., vol. 4,

p. 6). There are three species of Chara recorded and four of Nitella. Chara

australis is common in most slow streams where there is a more or less constant

water supply. The marine Algce have been collected more frequently. Sender

identified 273 species submitted by von Mueller (Trans. Roy. Soc, S.A., vol.

4, p. 13). Since then two further lists have been published, one of 272

species, obtained at Lacepede and Guichen Bays by Dr. Engelhart and iden-

tified by Reinbold (La Nuova Notarisia, ser. VIII, 1897, and ser. IX, 1898).

A further collection of 117 species was made by Miss Davey in Investigator

Strait, and also identified by Reinbold (Hedwegia, vol. 38, 1899),

FUNGI.

(See also pp. 186-9, ante " Notes on Plant Pathology.'")

The fungus flora of South Australia has been much less worked than that

of some of the other States, notably that of Victoria, where the indefatigable

enei'gv of Mr. MacAlpine has done much to advance our knowledge. The

only summary of information ])ublished regarding the fungus species occurring

in this State since Cooke's " Australian Fungi," is McAlpine's " Systematic

Arrangement of Australian Fungi," 1895, supplemented by a further paper

(Re])(jit Aus. Ass. Adv. Sci., 1898). The Uredinece and Ustilaginea} have received

special treatment in McAlpine's " Rusts of Australia," 1906, and " Smuts

of Australia," 1910.

The number of species recorded for South Australia is only about 300,

but this must be very far from complete in all groups, especially in the smaller

forms which naturally have received less attention from collectors. At present

South Australia has only some 12 per cent, of the total number of species
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recorded ior tlio Ct»niiiuui\v(';iltli. Tin- folInwiiiLi lii^aircs, giving the inimhcrs

of species recorded, are taken from McAlpine's works, and hrouglil up to

date as far as possible by more recent records. Their chief value is to show-

how little mycological work has hitlierto I)een undeitaken in the State:—
MyxoDiycek's. 2 : PJii/co)iujcetes, 3 ; Ascomi/celes Discomi/celes, 10. and Pi/re-

nomycetcs, 18 : Fungi Iniperjedi, 30 ; Heniibasidioiin/cek's, 17 ; Protobasklio-

ntycetes, 26 : Autohasidiomycetes—Hymenomycetes, 154, and Gasteromycetes, 26.

Among the more remarkable fungi occurring in this State the lollowing

may be mentioned :

—

Pleuwtus candescens, F.v. M. and Berk., is a member of

the AgaricinecB, of comnu)n occurrence on dead eucalyptus stum])s in ihi-

hills district. The gills are luminous for a jieiiod that may last as long as a

week about the time of maturity of the pilleus. The lumitiositv is dependent

on the life of the fungus, it is destroyed at death, and is independent of

•exposure to light.

Polyporous mylittcv, Cooke, produces bulky sclerotia, which were formerlv

known as MyJitta austraJis. beneath the sui'face of the ground in manv
districts. Sporo])hores luive develo])ed from these after tliev have been

collected on several occasions.

McAlpine and Tepper have described a fungus belonging to the Polyporea;

under the name of Laccocephalum basilapiloides from the mallee country.

The mvcelium forms an accretion of the sandy soil on which it grows at the

base of the centrally-placed stype. These stony masses are roughly egg-

shaped and may be as much as 12cm. long and 8-5cm. in the greatest

diameter.

The first specimen of the remarkable genus of the Uredinece, Uromycladiuin,

was found in this State in 188!^ but was described as a Uromyces. It was

not till liHlj that McAlpiut' described tlu> new genus. Both gall-forming

species {U. }wtahile {Ludiv.), McAlp., and U. Teppcrianus (Sacc), McAlp.)

occur commonlv in the State, and form large galls on the acacias infected.
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BIRDS.

By Capt. S. a. White, M.B.O.U.

FROM an ornithological point of view South Australia stands out fioni all

the other States of the Commonwealth, as this State divides the island

continent—the east from the west—and within its boundaries the overlapping

or inosculation of the eastern and western birds takes place. From this point

alone the State would be considered by ornithologists of the greatest impor-

tance, but there are other conditions to be taken into consideration. For

example, South Australia presents a fair stretch of coastline to the Southern

Ocean. Within this coastal area, and of covu'se good average rainfall, the

Mount Lofty and other ranges are situated. A greater part of these ranges,

as well as the adjacent plains, are covered with fine eucalypt forests, which

supply food and shelter for many of the more brilliant plumaged birds, as

well as the more sombre and rarer bird life. There is an absence of the

damp, tree-fern clad gullies of the Dandenong Ranges or the Austrahan Alps^

the home of Menuridae or Lyre Birds—still the deep guUies of the Mount Lofty

Ranges are clothed in a dense and varied vegetation, which in its turn shelters

many strange and rare forms of bird life. Such secluded shelter is afforded

the avifauna of these ranges that without doubt there are still rare and new

species to be discovered and added to the long list of science, for nearly every

year some new species is brought to light.

Leaving the coastline and travelling north a drier and more open countiy

is reached. Vast saltbush plains are met with similar to the Karoo of South

Africa. As the country changes so do many forms of bird life. The coloration

of the plumage becomes lighter and lighter as the more arid regions of the

interior are approached, and in many cases a very conspicuous reddish tinge

prevails. This latter coloration is in harmony with the general aspect of the

country. This is Nature's plan for protection. The White-bellied Plume

Pigeon, commonlv known as the Rock Pigeon [Lophophaps plumifera

leucogas(er), when sitting on the reddish-brown rocks of the interior cannot

be discerned at 20yds. if it keep motionless. Many species of bright-plumaged

birds do not modify their dress to their environments—such as the maluride

Wrens. The gorgeous livery of the male birds is far more striking amidst

the very sombre and stunted vegetation of the interior than when he is at

home in the heart of the rich oreen vegetation of the coastal area. Yet the
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birds found in the interior are jnst as vivid in coloration—if not more so

—

than those found amidst the fern-chad ranges of the coast. Out of some

900 species of birds known to Australia over 400 are found in South Australia.

Manv of these are found in the adjacent States, and others are distributed

over nearly the whole of the Commonwealth. Yet there are some peculiar

to the State of South Australia, and there is little doubt that there are many

more to be discovered, because vast tracts of country in the interior have never

been worked by the orrutholooists.

Kangaroo Island, situated at the entrance to the Gulf of St. Vincent,

although only divided from the mainland at one place by Backstairs Passage,

which is eight miles across, is the home of many species of bird life, as well

as plants not found anywhere else in Australia. This is remarkable when

we find many of these island birds are of strong flight, for instance, the

Kangaroo Island Glossy Cockatoo, a fine black bird with a wide scarlet band

across the tail. These birds have not been seen on the mainland, and from

observations made keep to the western end of the island. Yet a closely

allied bird, the Black Cockatoo, which has yellow markings instead of red,

passes backwards and forwards from the mainland to the island. Much of

the country in this State, both in the east and in the west, is covered by a

thickly growing eucalypt known as mallee, and here is the home of one of

the greatest enigmas amongst bird -life, the Mallee Fowl {Leipoa ocellata).

These strange birds form a natural incubator, that is, they scratch a great

quantity of loose earth, sand, and debris into a conical-shaped mound. This

is about 3ft. in height, and contains about 200 cub. ft. of material. A cavity

is left in the centre of the mound, and into this some months before the time

for laying a quantity of leaves and other vegetation is placed, and the winter

rains give this material a thorough soaking. When the sun provides additional

warmth in the spring decomposition sets in and heat is generated. The

hen bird scratches a layer of sand and levels it down, laj^s her first egg, which

is of enormous size in comparison to the bird. The egg is taken by one claw

and placed on end, the smaller end always being downwards. The sand is

scraped round the egg by the bird's bill till it stands upright, then completely

covered with sand and loose earth. Next day the nest is opened up, the sand

scratched out, and another egg placed alongside the first, and this is continued

every third or fourth day till the first layer is completed. Then another one

is started on top of the first, after placing a layer of sand or loam between.

After the Mallee Fowl has finished laying she comes to the nest or incubator

every fourth or fifth day and loosens up the soil round the eggs to see if there

be too much heat, and from this wonderful trait in these birds' character they

derive the name of " Thermometer Birds." The eggs being phenomenally

large the chicks are also large and strong, and as soon as thev are hatched.
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they start to make their way out of tlie mound (juitc unassisted, and l>y the

time they have accompHshod the passa<;e tlirouyh the warm, friable earth

and debris to the outer workl, their feathers are quite diy. Tliey can fly a

great distance, and are so fleet of foot that one has no chance of catchint;

them. The adult birds are very shy, and if tlicy liave the least suspicion

that they are being w-atched will not go near the nesting mound. All the

material used in the construction of the mound is scratched up by the bii-ds''

feet, then swept along by tlieir wings as they run up llic side of the mound,

and after nesting time the birds' wings present a very wDrn appearance.

Since the advent of artificial manures much of the mallee country has been

taken up, cleared, and put under plough, and in other parts the country

is being stocked, so each year these strange birds are being driven fartlici-

and farther back, and will in time, like many othei' strange animals, be exttn-

minated. Through the efforts of the South Australian Ornithological Associa-

tion a number of these birds have been liberated on Kangaroo Island, where

they are safe from many of their enemies, the chief of which is the im]iorted

fox.

No country in the world is so well

represented in the parrot family as

Australasia, and South Australia has

lier share of these wonderful and

beautiful birds. There is the Black

Cockatoo of the south {Calyptorhynchus

funereus xanthanotus). This is a fine

bird of large extent of wing, the yellow^

markings of the tail feathers showing

up in strong relief to the remaining

black plumage of the bird. Then there

is the Black Cockatoo [Cakjptorhijnclms

hanksii stillalus) of the interior about

the same size, of black plumage, only

where the yellow band crosses the tail

feathers of the former species this bird

is adorned with a wide band of scarlet.

Both belong to a strange family of

l»irds which have a small body, large

expanse of wing, huge head provided

with a most w^onderfully powerful bill,

and long tail ; their cry is a very dis-

cordant one and can be distinguished from any other family of cockatoos

very readily, and even each species has its own distinctive call. Next to the

Black Cockatoo
(Calyptorhynchus-funereus).
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Black Cockatoos conies the White Cockatoo {Cacatua gnlerita), a fine bird of

snow-white plumage, and adorned with a sulphur yellow crest. These birds

are sought after as pets, and are often seen in cages or chained to stands, and

are great experts at talking and whistling.

Closely aUied to the last species conies the Pink Cockatoo {Cucatoes lead-

beateri), a most beautiful bird of salmon pink plumage and white wings,

crest barred with deep red and yellow. This bird is mostly confined to the

interior, and is seldom seen near the coastal areas. In strongly contrasting

and brilliant plumage, the Rose-breasted Cockatoo {Cucatoes roseicapilla)

excels all the other South Australian cockatoos. This bird, which is somewhat

smaller than the foregoing species, is known to the settlers by the familiar

name of " Galah." Its wings, tail, and back are of a beautiful shade of French

grey, and the remainder of the plumage a bright rose pink. These birds often

congregate in thousands, and when rising from the ground (where they feed),

sometimes hundreds on the wing at the same time, and a strong sunlight

playing on their plumage, present a gorgeous sight.

Curlew or Stone Plover (Burhinus-grallarius) SQuatting.

Amidst the fine timber of the Murray banks the ornithologist can study the

habits of the beautiful Black-tailed Parrot (Poh/telis aitthopcplns) ; black tail

and wings, coral-red bill, and the rest of the body bright yellow, is a coloration

vastly striking. In noticeable contrast to the last species, the Kan-

garoo Island Crimson Parrot {Plat i/cereus elgans melanopterus), a bird with

bright blue cheeks and crimson body, makes a striking object in the bushland.

Then again, amidst our Mount Lofty Ranges we have a lovely bird in the

Adelaide Rosella {Plati/cercus elf/aiis adelaidce), so named by John Gould (the

father of Australian ornithology) in 1840. Amidst the mallee country a gaily-

plumaged parrot lives ; its livery consists of yellow and green, and by the

settlers is called the Mallee Parrot or Ringneck {Plati/cercus hariiardi) ;
they
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make excellent cage birds and whistle well. Another very beautiful bird is

the Yellow-banded Parrot {Platyeercus zonareus), which is found (jn Evre's

Peninsula, and also in the vast region of Central Australia. Wherever water

exists in the centre of our continent these lovely birds are found to relieve

the great monotony of their surroundings, for they are a large parrot with

black head and yellow collar ; the rest of the body is bright green, with the

excejjtion of a bright yellow band across the breast.

The genus Psephotus is a family of beautiful grass parrots. First there

is the many-colored parrot {Psephotus varins), so named from the nianv coloi"s

by which its body is adorned. The Blue-vented Parrot {Psephotus bourkii)

is another charming bird,wdxose home is the vast intei-ior. It was named after

Bourke, the explorer, who lost his life in the great lone hand where the bird

is found. A strange little parrot, called the Kock Parrot {Psephotus petro-

philus zietzi), h?is its home along the rocky shores and islands of this State,

where it lays its eggs and rears its young in the cracks and crevices of the

rocks. One of the well-laiown birds of the State is the Shell Parrot or Love

Bird {Melopsittacus uiidulatus), a beautiful little creature of elegant shape and

resplendent in its garb of grass green, with yellow and l)lue markings. These

birds prefer the drier parts, and in the vast interior congregate at rockholes

and other watering places morning and evening. It is a sight to behold a

flight of several hundreds of these birds coming in to water at sunrise.

Amongst the most wonderful of Australian paii-ots is the Night Parrot

{Geopsittacus occidentalis). This strange bird lives in the centre and west^^m

part of Australia. In the centre of th.e State much country is covered with

porcupine or spiiiifex grass, wdiich grows in bunches and has a vei-y sharp

lance-like point to every leaf. In this shelter the Night Parrot sleeps all day

and at night comes out to feed and drink. It has never been laiown to alight

on a tree. When flushed from its hiding-place during the day time it only

rises a few feet over the grass and drops to earth very soon again, and is lost

amidst the prickly cover. This bird is fast disap])earing, and will soon be a

bird of the past.

The brush-tongued lorikeets play an inT])ortant part amidst the bird life

of South Australia, and the first amongst them, the Blue-bellied, or often

called the Blue Mountain Lorikeet {Tn'chogloisus novcehoUaudice eyrei,

mathews) is the most beautiful of its tribe, and should be called the Rainbow

Lorikeet, from the number of brilliant colors which adom it. Other species

of this family, smaller but of bright plumage, are often found feeding on the

honey-laden flowers of the gum trees . Proniinent among them are the Purple-

crowned Lorikeet {Glossopsitta porphyrocephala) and the Little Lorikeet

((?. pusilla).
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This brief sketch can hardly touch the fringe of wonderful bird life of the

State, but it is well to note that the honey-eaters, for which Austraha is

so renowned, are well represented in this State, and there is hardly a locality

that the ornithologist can visit where he will not find some species or the

other of these interesting birds. Even on the bleak wind-swept coast or on

the small islands, some mere rocks situated miles from the coast, is found

the most beautiful songster amid this family of birds—the Singing Honey-

eater [Ptilotis sonora), of sombre

plumage but beautiful song. The

Honey-eaters vary much in size

and coloration, but in the latter

green and yellow predominate.

Another conspicuous bird is the

Wren (Makirus). There are about

eight species of these lovely little

birds in South Australia, and they

are distributed from the coastline

to the dry interior. Amongst some

of the most beautiful (of course in

every case the male bird is richly

adorned by Nature, for his mate is

of a sombre brown color) there is

the AVhite-winged Wren {Malynis

cyanotus), of bright-blue body and

white wings, which has a vast range

nearly all over the State. The Turquoise Wren {Malurusmelanotus, callaiiuis)

and the Darker Turquoise Wren {M. melaiiotus whitei) are very like each other,

having the head and mantle bright metallic blue, throat and abdomen dark

cobalt blue, back and band across the breast black. Then there is Mahinis

laiuberti asimilis, the Blue-breasted Wren, which is a combination of red, blue,

white, black, and brown.

Space will not permit reference to many wonderful phases of bird life, for

our rivers, lakes, and lagoons are the homes of most interesting water fowl.

The forest trees, the home of tree creepers, Pardalotes, Shrike Tits, and many

other species. On the plains. Stone Plover, Spurwing Plover, Banded Plover,

quail of several species, larks, and ground birds of many kinds. Amidst the

bush country finches of most gorgeous plumage are found, and often two or

three species of swallows can be seen flying overhead.

Although the greater part of South Australia has but a light rainfall, still

the State compares favorably with most countries in bird life, both in species

and numbers.

Boobook Owl (Ninox-boobook).
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Al'.OKlGIXKS.

By E. C. Stirling, M.D., D.Sc, F.K.8.,

Professor of Physiology in the University of Adchiide.

THE Australian aborigines, from a general aiul anthn)|jological point of

view, will be dealt with in the Handbook prepared for the meeting of

the British Association in Australia by the Federal Government. This article

will deal chiefly with matters relating to the care and control of the aborigines

in the State of South Australia.

Since the transfer of the Northern Territory from this State to the Com-

monwealth, which took place on January 1st, 1911, the native question,

so far as South Australia is concerned, has in great measure changed its aspect.

From being a problem involving the control of a relatively large number of

natives, for the most part pure-blooded and living after their own customs

in a more or less wild state, inhabiting wide areas which are very sparsely

settled, or even almost unexplored, and at a great distance from the central

government, the principal problem remaining for South Australia has now

become one in which the chief difficulties are of another character. Now,

these centre round the control, education, and destiny of a relatively small

number of full-blooded aboriginals and a relatively large number of half-castes

and other grades of intercrossing between the white and native race, or between

the latter and Asiatic aliens, such as Afghans and Chinese. The majority

of such hybrids, moreover, are to be found in more or less well settled districts.

There still remain, it is true, even in the territory now left to South Australia,

a not inconsiderable number of nomadic groups of full-blooded aboriginals

who continue to live after the native manner. A certain, though probably

small, proportion of these live in still unsettled parts, and, coming rarely in

contact with the whites, little is known of them. The majority are to be found

in districts which, though for the most ])art sparsely settled, are well known.

Of this last category the numbers are rapidly diiviinishing, and this is particu-

larly the case where contact with white influence is continuous or frequent,

as is the case on the northern transcontinental telegrajjh line, or where, as in

the MacDonnell Ranges, discoveries of gold have brought an influx of whites.

In such localities, as invariably, alcohol, zymotic and contagious diseases

have wrought their deadly work, though, happily, opium has as yet gained

no footing in South Australia as it has done in Queensland and the Northern
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Territory. Witli tliese wandering groups, especially in tlie pr().x;imity of white

settlements, are associated a number of lialf-castes oi- other hybrids who

live the lives of the ordinary natives.

Thus, now, for South Australia one of the most j^ressing problems is that of

the hybrids. The problem, though a general one for the State, has presented

itself most obviously in connection with certain institutions, known as mission

stations, some particulars of which will be shortly given. These missions

have been founded and maintained, with or without Government assistance,

by various charitable or religious bodies, and, for many years, they have

taken under their control a considerable number of natives of whom the

majority now consists of various grades of hybrids. One of tliese mission

stations (Point McLeay) has received very considerable contributions fi'om

the Government, but all of them have hitherto been free from any Government

control or supervision.

THE STATE ABORIGINES DEPARTMENT.

For the control of the South Australian aborigines, outside the scope of the

mission stations, there exists a State Aborigines Department, of which the

chief executive officer (now Mr. W. G. South) has the title of Chief Protector

of Aborigines. His department works under a special Act of Parliament

(No. 1048 of 1911) and its official head is, at present, the Commissioner

of Public Works, though the reason for this Ministerial association is not

obvious. Under the Chief Protector is the Inspector of Police at Port

Augusta, who, with the title Protector of Aborigines, has some very limited

powers and functions in connection with the natives of the northern areas.

It should be understood that the Aborigines Department and the Chief

Protector only have control of the natives outside the mission stations.

These are, as has been said, free from Government control, thoirgh they may,

and some of them do, receive a certain amount of financial, or other assistance

from this quarter.

THE ABORIGINAL MISSION STATIONS.

Point McLeay.

This was established by, and is vested in, the ' Aborigines' Friends Associa-

tion," and it comprises an area of 6,554 acres, situated on Lakes Alexandrina

and Albert, and on the Coorong. This association was founded in 1858 and

incorporated in 1879, and its principal aims were, at its foundation, set forth

as follows :

—

(1) To instruct the natives in such industrial pursuits as may make

them useful on the land, and enable them to earn their own living.
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(2) To encourage and assist native families in fomiing civilised homes.

(3) To instruct tliem in the doctrines, precepts, and duties of the

Christian religion.

(4) To maintain a boarding school where the children may receive,

gratuitously, the ordinary elements of an English education,

and be trained in civilized habits.

This mission, which is the largest in respect to the native population under

its charge, has generally received an annual Government gTant of £1,000,

which has occasionally been increased to £1,500, and for the year 1912-13,

the total grant-in-aid was £2,128. The grant is conditional upon the raising

of a certain sum by private contributions, which in 1912 amounted to £257.

In spite, however, of the liberal Government assistance the mission has

not been a success financially. This has been, in part, due to the fact that

the land used by the mission is insufficient in area and too poor in Cjuality

to produce a revenue adequate to support the number of its charges.

The Point McLeay Mission is managed by a resident superintendent and

a committee of the parent society who give their services gratuitously. A
State school is maintained in connection with the institution.

Point Pierce.

Founded by, and under the control of, the " Yorke Peninsula Aboriginal

Mission," and managed gratuitously by a committee of six. The mission is

situated on Yorke Peninsula, in the hundred of Kilkerran, and includes

Wardang or Wauraltee Island. It comprises 17,298 acres (leasehold),

about 7,000 acres consisting of arable land, of which area about 3,000 acres are

put under crop each year. Point Pierce has received no Government assis-

tance, except a few blankets, occasionally, for aged and infirm natives. By
its farming and grazing operations it is self supporting, the revenue being

partly derived from the cultivation of 1,000 acres by the native population,

chiefly half-castes, and partly from the proceeds of the cultivation of 2,000

acres, on the share system, by neighboring farmers, in which w^ork the natives

take no part. Attention is given to the moral education and discipline of

its charges and there is a State school in connection with the mission.

KiLLALPANINNA.

Founded and maintained by the " Mission of the Evangelical Lutheran

Immanuel Synod " and situated on the lake of the same name, about 50

miles to the east of Lake Eyre. It comprises a leasehold of 750 square miles,

for which an annual rental of £5 is paid to the Government. The mission is

worked as a sheep, cattle, and horse station, and it receives no money grant
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from the Government, except some rations and blankets for the aged, sick,

infirm, and children. The natives are trained in station work, and it maintains

its o\vn school.

KOONIBBA.

Founded and maintained by the " Mission of the Evangelical Lutheran

S}Tiod in AustraUa on the West Coast." It comprises 17,300 acres of land

held under light of purchase, and of this area 12,700 acres are at Denial Bay,

Plate III.

West Coast, and 4,600 acres at Davenport Creek, 28 miles distant from the

former holding. The m'ssion derives its revenue from combined farming and
grazing operations, and it receives no money grant from the Government
though some assistance is given in the foim of rations and blankets for the

aged, sick, and infirm. It undertakes the education and training of the

natives and conducts a school of its own.

Besides the four mission stations mentioned there existed, for about 10 years

antecedently to 1911, a privately managed institution for the aborigines at

-Maiiuuka, on tlie River Murrav, a few miles above Chucka Bend. This
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comprised 40 acres of leasehold land. For some years Mammka received a
contribution of rations from the Government, but as the management and
methods were not considered efficient these ceased and the station was closed.

The following table gives the native population dependent on the existing

mission stations on June, 1914, the number of children, the births and deaths

during the year at each, and the cost to the State for that year. The figures

have been supplied by the superintendents of the missions through the Chief

Protector :

—
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most part been beyond reproach. Further, so far as their missionary and

educational work, and their efforts to improve the moral outlook are concerned,

thev may be considered to have achieved not a little success.

Their failure—and the failure is common to all of them—lies in the fact

that their organisation and methods, and, one should add, their means,

include no systematic and adequate provisions for carrying out the objects

defined in the first of the aims set forth above as guiding the work of the Point

Plate IV.

McLeay Mission. In other words no adequate provision is made in the work

of the missions for the industrial or other useful careers of their charges

subsequent to the school-going age.

A certain limited number of the inmates do find more or less continuous

employment in the work of the missions themselves, others, speaking now
particularly of Point McLeay, find occasional work on neighboring privately

owned sheep and cattle stations, drifting back on its conclusion to a life of

idleness at, or near, the mission, which is unable to find profitable or useful

work for all its charges ; others again, with the characteristic native aversion
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from continuous labor of any kind, live lazy lives on such contiibiitions

as are obtainable from the missions or from the bountv of charitable

persons.

So far as Point McLeay is concerned some excuse may be found in the

insufficiency or unsuitability of its land provisions or, in short, in the inade-

quacy of its means to give work to all its able-bodied inmates. The fact,

however, remains that its system as hitherto carried out has contained no

efficient scheme for providing its native charges, full-blooded and half-castes,

male and female, with useful careers as, for instance, in agricultural, industrial,

or domestic pursuits. By such means the early training in regular habits

might be continued and the qualities of industry and thrift created and

encouraged. For those who have been found incorrigibly lazy some means

must be found of making them work which should not in itself prove an

insuperable problem.

It is from the absence of such provisions that there have grown up in con-

nection with Point McLeav a number of able-bodied natives of various grades

of color who hang about the station in idleness, or at anv other place where

food and clothing can be obtained without effort.

While everyone will admit that the utmost benevolence should be shown

towards the diminishing numbers of pure-blooded natives, manv of whom
are old or infirm, no good reason can be found for exempting the able-bodied

half-castes, who in varying degrees approximate to the whites, from the

necessity of earning their livelihood like other physically capable men.

Another important phase of the half-caste problem is presented by the

children, and especially by the female children belonging to this category, and

living with the native groups who either wander about or plant themselves

in the vicinity of white settlements. These, being outside the missions

come under the direct jurisdiction of the Aborigines Department. For these

girl children, and particularly for those approaching adolescence, the moral

atmosphere of native camp life is degrading in the extreme, and it would

seem obvious in their future interests that as many of them as possible

should be rescued at an early age from their unsavoury surroundings.

Certain limited powers of reclamation in this direction are possessed by

the State Children's Council under the clauses relating to neglected children,

but without particular reference to the aborigines. To a certain extent,

however, it is found the powers of the council are hampered by the sentimental,

though very natural, objections raised against the compulsory removal of native

half-caste children from their black mothers, who in most cases are fond of

them, and who, according to their lights, do the best the}' can for their off-

spring. Still, in view of the gratifying success that has attended the adoption

and training of such children by the State Children's Council, it would seem

T
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that the violation of the maternal feelings under such circumstances is a less

evil than the physical and moral degradation which inevitably attends these

girls if left under the influences of native camp life.

Thus far it has been made to appear that the mission stations have alone

been to blame for the failure to find a completely satisfactory solution of

certain aspects of the native problem, and, in this connection, Point McLeay,

from its long standing, relatively large native population, and comparative

Plate V.

proximity to Adelaide has incurred the bulk of the unfavorable criticism

that has been directed against the results of the mission system of management

generally. In fairness, however to these societies it must be admitted

that the Government department, which exercises its regime over a larger

number of natives than the missions, has been no more successful than they

in those matters for which the missions have been blamed. On the other hand,

it must also be admitted that the roving bands of semi-wild or semi-civilized

natives with their admixture of half-castes, scattered as they are over a vast
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extent of sparsely settled territory, present to the Government department

problems of a more difficult nature than d(» tlie com])act, if mixed, bodies

of natives congregated for the most ])art in oi'ganised institutions to tlie

missions.

ROYAL COMMISSION ON THE ABORIGINES.

The recognition of the fact tliat the existing policies and systems both

of the Government and of the privately managed associations had failed

to deal satisfactorily with certain aspects of the aboriginal question, some of

which have here been mentioned, led to the appointment, in the Parliamentary

Session of 1912, of a Royal Commission of inquiry. This Commission, com-

posed of members of both Legislative Houses, sat during 1913 and presented

a progress report at the close of the Session of that year. It examined,

exhaustively, a number of witnesses well qualified to speak on the subject,

visited the Point McLeay and Point Pierce Missions, and extended the range

of its inquiries by visiting New South Wales and Queensland.

In its progress report, which was adopted by the legislature, a number of

recommendations for reforms were made, many of them being designed to

meet the adverse criticisms which have been raised against the existing

system and its results. Thus far, however, none of them have been carried

into eft"ect and, indeed, some of them will require legislative sanction.

The fundamental recommendations of the report are that the Point McLeay

and Point Pierce Mission Stations shall be taken over by the Government

from March, 1914, and be controlled by a board of six members, consisting

of the Chairman of the State Children's Council, the Director of Agriculture,

the Chairmen of the Point McLeay and Point Pierce Missions, and two other

members appointed by the Government. The report also recommends

that the present Chief Protector of Aborigines be the secretary and chief

executive officer of this board.

The recommendations also include provisions for compelling the able-bodied

half castes, quadroons, and octoroons to go into outside employment wherever

possible, though the mission stations may be looked upon as their homes

for the present ; for the segregation, as far as possible, of the hybrids from

the full-blooded natives ; for the compulsory training of boys on the mission

stations in trades and general farm work, and of girls in sewing, dressmaking,

household duties, and laundry work, so that they may become fit for outside

situations Other recommendations are that the experiment be made of

settling one or two of the most capable and best trained natives at Point

McLeay and Point Pierce on small farms in the proximity of each of these

stations, the Government providing the farm equipment, and the native

occupiers to carry out their operations under the supervision of the board
;

that a system be adopted of keeping savings bank accounts at the stations
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similar to that in practice in Queensland with a view of encouraging habits

of thrift and of providing a small amount of capital to enable natives to start

on their own account ; that the work of the State Children's Department

in rescuing destitute aboriginal chilcfren be extended, and that the board have

power to take control at the age of 10 years of any children whose environment

is not conducive of their welfare.

Plate VI.

The missions are to be given every opportunity of continuing their mis-

sionary work, and, as Point McLeay is not capable of carrying its present

population, it is recommended that a sub-station be established in new and

undeveloped country near the River Murray, and that the half-castes be

tran ferred thither so as to relieve the pressure at Point McLeay.

The Commission announce their intention to complete their work by

visits to Killalpaninna and Koonibba.

This programme, at least, constitutes an honest and reasonable attempt

to improve the lot of the natives by removing the princij)al defects of the

present system.
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Moreover, if the policy, as outlined in the recommendations of the Com-
mission, be carried out it may be hoped that it will have the effect of postponing

the extinction of the native race in South Australia for some time longer than

now seems probable. Further, it will mean that the half-castes and other

hybrids will, in the course of time, merge into the general white population.

It need not, however, be feared that this process of miscegenation, which is

bound to occur in any case, and under any system, will present the same
social and other difficulties that have become so formidable in America

and, to some extent, in South Africa. For the Australian race is not

sufficiently numerous, virile, or prolific to raise problems of this kind ; and,

for the half-castes themselves, the merging of a lower into a higher civiliza-

tion offers the best solution of the difficulties which now surround them.

NATIVE TRIBES OF SOUTH AUSTRALIA.

Though, as previously stated, it is not the object of this article to deal

comprehensi\-ely with the aborigines yet it may be appropriate in a local

handbook to give some information—now largely a matter of history

—

as to the distribution of the native tribes of the State.

The early settlers found the plains on which Adelaide now stands occupied

by natives said to have been not very numerous and not unfriendly to the

whites. These constituted what was known as the Adelaide tribe, though

the native name does not seem to have been handed down. This tribe became

extinct about 1850, and, unfortunately, very little of their handiwork and few

of their remains have been preserved. So, also, almost complete extinction has

been the fate of the natives extending from Adelaide southward to the sea,

eastward to the River Murray, and northward to the latitude of Port Augusta.

A very few only of full-blooded individuals of the Narrang-ga tribe of Yorke

Peninsula still survive, and the same may be said of the Parnkallas, who

inhabited the Port Lincoln district extending up the eastern side of E}i'e

Peninsula. Most of the small surviving remnants of these tribes, as well as a

very few from the near northern districts, make their home at Point Pierce.

The principal localities in South Australia at which any considerable number

of aboriginals are now to be found are the following :—There still live on the

southern side of Lake Alexandrina a certain number of full-blooded natives

of the tribe generally known as the Narrinyeri. But though this word is

invariably used by the whites as a tribal designation it really has not this

significance. The real meaning of the word is " belonging to men "' in the

sense that these natives considered themselves as men par exceUeuce in

contradistinction to other natives whom the Narrinyeri considered at inferior

beings. The word is now generally taken by the Narrinyeri natives themselves
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to mean tlieir own black race as opposed to that of the whites. The territory

of the Narrinyeri extended from a little below Murray Bridge to Kingston

in the South-East, and included all the shores of the fresh water Lakes

Alexandrina and Albert and of the Coorong—an exceptionally well-favored

region in the olden days in the matter of food supplies. This tribe was

divided into 18 local divisions, or clans, each having its own territorial distri-

bution, and, in the early days of the State, they, collectively, formed a

powerful community, whose numbers, in 1840, were estimated at 3,000.

In any case the very numerous camping and burial grounds and immense

shell mounds that are found all along the lake shores and river banks indicate

a once very numerous native population. This tribe came into evil notoriety

early in the history of the State, as the perpetrators of the murder of Captain

Barker at the Murray Mouth, in 1831, and of the whole of the crew and

passengers of the wrecked ship Maria, at Lacepede Bay, in 1840.

Between 1830 and 1835, or a few years before the foundation of the State,

the Narrinyeri, as well as the Adelaide and other native tribes of South

Australia, were visited by a virulent epidemic of small pox, which reached

them from the Eastern States via the River Murray and caused an enormous

mortality, not only amongst the tribes of this State, but throughout the

whole of Australia. Plate I. gives the portrait of a very old woman of this

tribe who was the last survivor of those who actually suffered from the

epidemic which is still spoken of by the older natives as a terrible calamity

affecting their race.

It is members of the Narrinyeri tribe who, wath their half-castes, almost

exclusively constitute the native population of Point McLeay and who are

occasionally seen in Adelaide.

Another centre where there are still a considerable number of full-blooded

natives is the region around Lake Eyre, where there are, on the west side,

the Urabunna and on the east a group of several associated tribes of which

the Dieri is the best known. Killalpaninna derives its native population

from this group of tribes, particularly from those on the eastern side amongst

which the station is situated.

Stretching northward from Oodnadatta, the terminus of the Northern

Railway, approximately along the tract traversed by the overland telegraph

line, and reaching to a point about 50 miles north of the MacDonnell Ranges

is the large area of country, about 300 miles long, occupied by the various

sections of the once great Arunta tribe. Since the transfer of the Northern

Territory the southern section only of the tribe come under the jurisdiction

of South Australia. Though a considerable number of these natives still

survive, frequent or constant contact with the whites along the telegraph
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line and main northern route has led to a great diminution of their numbers,

and to the discontinuance of many of their interesting native customs and

ceremonies, of which so much has been written.

To the west of the Aruntas, and occupying an unknown area, though this

includes the Musgrave Range, is the Luritcha tribe, of which we have com-

paratively httle information.

In the Gawler Ranges district to the north of Eyre Peninsula there are still

a certain but unknown number of natives, and, on the west side of this

peninsula, extending in the same direction along the coastal regions of the

Great Bight, come in succession the Nauo, Tidni or Hilleri, and the Mining

or Yerkla-Miniug tribes, the last named reaching to the Western Australian

border. The Koonibba mission is in the Tidni country whence it no doubt

di'aws the majority of its inmates.

From the coa t line between Denial Bay and the western boundary

of South Australia, northward to its northern boundary, is a little

known and, for the greater part, waterless country, though it has been

fi-equently crossed by exploring expeditions. These have generally met with

bands of natives, especially in the more favored localities possessing permanent

waters, but little is known of their numbers or of their tribal distribution.

Those occupying the sou^thern part of this large area will soon become better

known as the result of the construction of the East-West overland railway

line now in progress, and will no doubt suffer the usual fate in consequence.

In the extreme South-East of South Australia, adjoining the southern limits

of the Narrinyeri were formerly a group of five tribes, now extinct, or

practically so, of which the Buandik, occupying the Mount Gambler district,

was the best known.

SUGGESTED TRANSFER OF THE ABORIGINES TO THE COMMON-
WEALTH GOVERNMENT

Though only concerning South AustraUa by way of its exclusion a very

brief reference may be made to a recent proposal, which is supported by many
who have an intimate knowledge of the subject, that the native question

in Australia might be most effectively solved by placing the aborigines under

the Federal Government. This recommendation emanated from a committee

appointed by the Australasian Association for the Advancement of Science

at its Sydney meeting in January, 1911. The report of the committee was
adopted at the succeeding meeting of the association in Melbourne, 1913,

and forwarded to the Federal Government. Included amongst the recom-

mendations was one exempting the natives of New South Wales, Victoria,

and South Australia from this transfer, on the grounds that the restricted
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numbers iii these States are well cared for by tlieii' respective Govern-

ments, and that they present a later phase of the aboriginal question than

do those of Queensland, Western Australia, and the Northern Territory

with their larger native populations living in a more or les? wild state.

So far, however, these recommendation have not been adopted either by

the Commonwealth or bv the States concerned.

EXPLANATION OF PLATES.

Plate L-—^Jenny Pongie ; native name Clul-lul-loivrie.

A very old woman of the Narrinyeri tribe, believed to have been between 95 and 100

years of age at the time of her death at Poltalloch, Lake Alexandrina, on the 30th June,

1911.

She was the last survivor of her tribe who bore pock marks resulting from a severe

epidemic of smallpox which devastated the Narrinyeri between 1830 and 1835, she being

a grown woman at the time of its occurrence.

From a photograph by Mr. J. Marshall, 1908, lent by Mr. G. C. Hacket, of Narrung,

Lake Albert.

Plate II.—Kulmaterie, aged about 60 years.

A man of the Narrinyeri tribe. Tliis man is a good example of the condition known

as hypertrichosis, or excessive hairiness, which is not uncommon amongst the Australian

aborigines.

Plate III.—Ada Walker ; native name Xildalli.

An elderly woman of the Murray River. She shows to a marked degree the condition

of hypertrichosis in a female. See Plate II.

From a photograph by Mr. W. Lingwood Smith.

Plate IV.—Mary Beck ; native name Cuiida.

A woman of the Murray River.

From a photograph by Mr. W. Lingwood Smith.

Plate V.—Yendinna Jack.

A native of Fowler's Bay. This man was hanged at Fowler's Bay in August, 1903j

for the murder cf an aboriginal.

From a photograph by Mr. W. Lingwood Smith.

Plate VI.—Wonjirikara.

A native of the Port Augusta district.

From a photograph by Mr. W. Lingwood Smith.

Pl.\te VII.

Group of half-caste native children from various localities in South AustraUa, committed

to the care of the State Children's Council.

From a photograph supplied by the secretary of that department.
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A Donkey Team in the Far North.

Transportation in Central Australia is by means of Camel " Trains.
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EXPLORERS AND THEIR WORK.

[From the " Central State," by David J. Gordon.]

AUSTRALIA owes a big debt to the men who filled in the map of our

island continent. In that work South Australia has been a generous

contributor in men and money. The journals in which the leaders of the

various expeditions sent out from this State recorded their sufferings and

achievements are full of thrilling narratives of brave deeds. The names of

the men who devoted the best years of their lives in making pathways for

posterity through a continent will be honored so long as the inhabitants of

the Commonwealth preserve the spirit and ideals which inspired our heroic

pioneer colonists. South Australians have reason to take a special interest

in this branch of Australian history, because several of the most notable and

brilliant explorers were intimately associated with this State, and accomplished

much of their work within its borders. For many years after the first immi-

grants landed on these shores some of the shrewdest and most intelligent of

them held the opinion that a great lake or inland sea would eventually be

found somewhere near the centre of the continent. Not a few of the ablest

explorers cherished the hope that they would be fortunate enough to be the

first Europeans to set foot upon the shores of an Australian Mediterranean.

Flinders was familiar with the theory, and when his vessel was lying at anchor

near the entrance to Spencer Gulf, he wrote in his journal
—

" Large rivers,

deep inlets, inland seas, and passages into the Gulf of Carpentaria were terms

frequently used in our conversation of this evening, and the prospect of

making an interesting discovery seemed to have infused new life and vigor

into every man in the ship." Nearly 30 years later, when Captain Sturt

landed in Sydney, the belief in the inland sea hypothesis had been greatly

strengthened by the results of the exploratory work accomplished during the

interval. The greater part of the immense coast line of Australia had been

more or less carefully scrutinised, but by a strange coincidence both English

and French navigators who visited Encounter Bay in 1802 failed to detect

the mouth of the Murray River in the long line of sandhills behind tliose

threatening breakers which dash unceasingly upon the Coorong beach. That

omission was responsible for a great deal of the speculation respecting the

probable inundation of Central Australia. The simple unadorned story of

the methods by which the inland sea theory was exploded and the actual

condition of the interior revealed forms one of the most romantic and inspiring

chapters of South Australian history.
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The honor of having made the first important discovery in South Aus-

tralia is due to Lieutenant Grant, who, on December 3rd, 1800, sighted

Mount Gambier from the deck of the Lady Nelson—colloquially known as

" His Majesty's Tinder Box." The vessel was sailing along the coast towards

Bass Straight on her voyage from England to Sydney. Grant did not

examine the shore of the AustraUan Bight, and he returned to England

before Fhnders made his systematic survey. When Governor King saw

Grant's chart aft«r the Lady Nelson reached New South Wales, he made a

note on the margin to the effect that he thought the appearance of the coast

warranted the beUef that the entrance to an inland sea would be found in the

Bight. Grant can scarcely be regarded as one of the explorers of South

Austraha. The pioneer in that work was Captain Matthew Fhnders, the

intrepid young naval officer who discovered and named the two gulfs, the

princijjal capes, headlands, bays, islands, and other prominent landmarks

from Cape Nuyt to Encounter Bay. Fhnders possessed considerable Uterary

skill, and he wrote a remarkably accurate series of pen pictures of the hitherto

unknown coast of Southern Austraha, which suggested the desirableness of

founding a British province on the southern coast of " New Holland." The

meeting of Fhnders and Captain Baudin, commander of the French

exploring ship Le GeograjjJie, in Encounter Bay, was a romantic incident

which marked the completion of the British officer's original work on the

south coast. Flinders was accompanied by Sir John Franklin, the celebrated

Arctic explorer, who joined the Investigator as a midshipman. The monument
which Frankhn,when Governor of Tasmania, erected ab Port Lincoln bo the

memory of his old commander serves as a hnk to connect the first of the

splendid band of Australian explorers with the brilliant navigator whose fife

was sacrificed in an attempt to perform similar work amid the eternal ice

fields of Arctic seas.

Captain Sturt was the first explorer whose work on Australian soil was
worthy to be compared with that which Flinders had accomplished on the

water. His life and explorations have a special interest for South Australians.

A considerable part of his' colonial career was spent in this State, and the

greatest task of his life was completed within its territory. Sturt was a

man of dauntless courage, boundless energy, and shrewd common sense.

He started on his first expedition on November 10th, 1828. After encounter-

ing many obstacles the party struck a large stream, but the water was so

impregnated with salt that even the thirsty cattle refused to drink from it.

After following the river for two days without finding fresh water, Sturt

was compelled to return to the depot at Mount Harris. Before leaving the
river he named it the Darling, after the Governor of New South Wales. The
story which he had to tell on his return to the settlement only served to



EXPLORERS AND THEIR WORK. 301

stimulate interest in tlie problems which he had ])eon endeavoring to solve,

and in Se])tember, 1829, the Governor gave instructions for a second trip.

Sturt on this occasion was accompanied by Mr. (afterwards Sir Geoi-ge)

Macleay, and the party was provided with a complete equipment, including

-a whale boat. The Murrumbidgee was reached on September 25th, but as

the expedition approached the meridian of longitude, at which most of the

other iinknown rivers exhausted themselves, the leader was concerned to find

that there was not sufficient food to enable him to proceed fart.her with his

teams. He thereupon resolved upon the bold expedient of continuing the

journey in the boat. On November 6th the boat party left its companions

behind and set out upon the eventful and arduous voyage. It was a bold

enterprise, because every mile that the little craft floated down stream took

the party farther away from its base. Nobody had any idea where the river

would end. The active hostility of the natives proved a severe strain. Sturt's

verdict respecting that portion of South Australian territory has been con-

demned as unwarrantably pessimistic, but it must be remembered that by

the time he reached Lake Alexandrina he was physically worn out, and had

no time to examine the land beyond the immediate vicinity of the stream.

Passing through the Great Lake, Sturt and his little band were mortified

beyond description when they discovered that so noble a river as the Murray

had so miserable a termination. From the first the explorer recognised that

the Murray mouth would prove a drawback to tlie river trade. A subsequent

examination confirmed his first impressions, and Sturt's opinion that the

Murray mouth was not safe for navigation has been confirmed by experience.

Keenly disappointed at finding that the river emptied itself into the sea at

a point exposed to the full force of the ocean, Sturt began the long and toil-

some journey back to the depot. The men under his command were ill-fitted

for the task of pulling against the current day after day, and they suffered

terribly from fatigue. When they left the Murray mouth their provisions

€onsisted of a small quantity of flour. Game was scarce, and the part}- was

constanth liarassed by the natives. Yet for a whole month the men tailed

like galley slaves at the oars, loyally obeying their chief's commands. Sturt

records in his journal how he frequently overheard a man say to his com-

panions at night, " I must tell the captain to-morrow that I cannot pull any

longer." When the morning came every man would be at his post. Not

a murmur would escape their lips during the day. When the little party

reached the place where the shift' had been laimched for the downward journey

the greatest disappointment of the voyage was experienced. They expected

that stores would have been forwarded from Sydney to the depot there,

but that had not been done. The next depot was 200 miles farther up the

stream, and 17 days elapsed before the emaciated men could lay aside their
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oars. One of the part}' became deranged when the boat was still 90 miles

from its destination, and Sturt was compelled to form a camp. Two of the

strongest men were sent on to endeavor to obtain help. A week went by,

and then relief arrived. Every member of the party eventually returned to

Svdnev. Sturt's report to the Government of New South Wales created

widespread interest, and the Governor instructed Captain Collett Barker,

another officer in the 39th Foot, to examine the country in the vicinity of the

lakes and the Murray mouth more systematically than his brother officer

had been able to do. It was while Captain Barker was endeavoring to carry

out his commission in April, 1831, that he lost his life near the mouth through

the treachery of the natives. Captain Sturt paid a heavy penalty for the

strain to which his physical powers were subjected during that rnemorable trip.

In 1838 he returned to South Australia, and was appointed Surveyor-General,

with a seat in the Executive and Legislative Councils. He subsequently

became Commissioner of Crown Lands, Registrar of the Province, and Colonial

Secretary. In 1844 Sturt conducted an expedition into the interior, but was

compelled to camp at Rocky Glen for six months owing to the intense heat

(the glass registering 130"' in the shade) and absence of water. He then pushed

on to within 150 miles of the centre of the continent, and later discovered

Cooper's Creek. His constitution was completely shattered, and his sight failed.

Sturt was Icnighted on his deathbed in 1869, but did not live to receive the title.

Edward John Eyre, whose sensational journey from Adelaide to King

George's Sound in 1840-41 was attended by one of the most tragic episodes

recorded in Australian history, was an explorer of the practical type, whose

chief object was to endeavor to open up pastoral country in the interior. He
was a daring and intrepid bushman, and the story of his adventures in this

State and Western Australia is full of interest. Eyre, who died in 1902,

was a native of Lincolnshire, the county in which Captain Flinders, Sir Joseph

Banks, and Sir John Franklin were born. About two years after he settled

in South Australia the question of opening a stock route to Western Aus-

tralia was mooted, and it was suggested that Eyre was the man to undertake

so formidable a task. At a meeting held in Adelaide in 1840 he told the

settlers interested in the project that he did not believe any track along the

Australian Bight would prove practicable, but expressed his willingness to

search for good pastoral country beyond Lake Torrens, which he had seen

and named in the preceding year. The proposal was approved by the Govern-

ment, and the fund raised by private subscription for the purpose of equipping

a party was subsidised by a grant from the Treasury of £100. The expedition

consisted of five white men and three natives, with 14 horses and 40 sheep.

A stock of provisions was also dispatched to the head of Spencer Gulf in a

small sailing boat. Eyre left Adelaide on Jime 18th, 1840, in company with
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his friend Mr. E. B. Scott, Corporal Coles, .lohii Baxter, and two native boys.

They forced their way northwards for 400 miles until they reached the basin

of Lake Torrens. Baffled and bitterly disappointed, Eyre was eventually

forced to the conclusion that he could not proceed farther in that directioii.

" I had one of three courses to choose," he wrote, "either to give up the

expedition altogether, to cross to the Murray to the east and follow up that

river to the Darling, or, by crossing ovei' to Streaky Bay to the westward

to endeavor to find some opening leading towards the interior in that direc-

tion. After weighing all the advantages and disadvantages of each (and there

were many objections to them all) I determined upon adopting the last."

Eyre reached Streaky Bay and formed a depot there. Several weary months

were spent in attempts to force a passage round the head of the Great Bight

through country which Eyre characterised as " a hideous anomaly, a blot on

the face of Nature, the sort of place one gets into in bad dreams." His third

effort proved successful and some idea of the dogged determination which he

displayed may be formed from the fact that he travelled 643 miles in order to

reach a point 153 miles distant from his depot. Having arrived at the head

of the Bight, Eyre formed the daring and desperate plan of sending the

majority of his party back to Adelaide while he proceeded to King George's

Sound with pack-horses, taking Baxter as his sole white companion. The horses

were rested for several weeks, and, in spite of the fact that the Governor of

the Province and Eyre's friends sent Mr. Scott back in order to urge him to

rehnquishthe project, he refused to do so. Eyre and Baxter set out on their

perilous journey from the head of the Bight on January 25th, 1841. The two

white men and three natives took with them nine horses, a Timor pony, and

several sheep. Seldom has such a hazardous undertaking been entered upon by

a party so ill-equipped. Baxter lost his life before the goal was reached, and

at one stage of the journey it appeared as though nothing could save the

leader of the expedition from a similar fate. On one occasion the party was

without water for four days, and on another it was reduced to such a desperate

plight that Eyre was compelled to abandon everything that was not absolutely

essential to life. Two of the natives deserted, but subsequently^ rejoined the

party, murdered Baxter, and decamped, carrying most of the stores away

with them. The condition in which Eyre found himself the next morning

when day broke would have caused most men to despair. He was in a

waterless desert 500 miles from the nearest settlement with an inadequate

supply of provisions, and a black boy to assist him in guarding what remained

from treacherous natives. Inactivity would mean disaster, and as soon as

Eyre had buried the body of his devoted follower he resumed his journey.

The boy remained loyal, and on June 2nd they reached Thistle Cove, where

they found the French whaler lUississippi. The commander. Captain
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Kossiter treated Eyre with the greatest kindness. At the end of a fortnight

Eyre determined to complete his self-imposed task. He reached King George's

Sound without further mishap.

Through the Heart of the Continent.

The immense belt of territory to which the term Central Australia is

applied proved a hard nut for explorers to crack. The vastness of the country,

the difficulties and dangers, served to fire the imagination of adventurous

men. Manv noble deeds were done far out of the sight of the public—with

no thouo'ht of reward. It would be impossible to describe the amount of

sufferint^ endured by those who freely gave their lives to the work of solving

the problems presented by inland Australia.

The first explorer who fell a victim to the hardships and dangers which

beset the paths of the pioneer bushmen in Northern Australia was Ludwig

Leichhardt, the Prussian scholar and scientist, whose fate has never been

definitely ascertained. Leichhardt made his first trip into the interior from

Brisbane to Port Essington in 1844-6. In October, 1847, he set out on his

last journey with the object of travelling to the Barcoo Kiver, and thence

via the head of the Gulf of Carpentaria to Swan River. A letter was subse-

quently received by his friends which he wrote at Canning Down on February

26th, 1848. That was the last authentic news of the expedition, and, although

it is supposed that the letter " L " which Gregory saw carved on a tree in

lat. 24-25, long. 145-6, marked the sight of one of his camps, the theory has

never been verified. Leichhardt was followed by the Hon. A. C. Gregory.

After having made several journeys into the interior of Western Australia,

he was commissioned in 1855, by the Royal Geographical Society of London,

to search for the missing explorer, who had then been absent more than four

years. The expedition was also fitted out for exploration purposes, and the

late Dr. von Mueller accompanied the party as botanist. ,
The explorers

were conveyed to the mouth of the Victoria River by sea, and Gregory

succeeded in following that stream to the east of the Fitzroy Range before

the end of the year. Portion of the party eventually travelled to Mount

Wilson, after which they retraced their steps and crossed the watershed of

the Victoria River, and thence via the Roper River to the mouth of the

Albert. Finding that the vessel which was to have met him there had not

arrived, Gregory continued his journey overland to Brisbane. That trip

has been described by a competent authority as " one of the finest, most

expensive, and expeditious explorations which has ever been recorded in

Australia." In 1858 Gregory made another unsuccessful search for Leichhardt.

It was during this trip that he found the tree marked by the ill-fated explorer.

About the time that Gregory completed his last journey into the interior,

the idea of crossing the continent from south to north began to exercise a
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fascinating influence upon the minds of tliose who were interested in Australian

geographical problems. The desire to achieve that object was stimulated

by an offer from the South Australian Government of a bonus of £2,000 to

the explorer who first succeeded in accomplishing the feat. John McDouall

Stuart, representing South Australia, and Kobert O'Hara Burke, the ill-

fated leader of a Victorian expedition, started for the prize. Stuart was the

first on the scene, and he had pushed his way to a point within 250 miles of

the Gulf of Carpentaria before Burke's party crossed the continent. He was

compelled to give up the attempt, however, and before he could fit out another

expedition and return to the Northern Territory, Messrs. Burke and Wills

had succeeded in passing his nearest approach to the goal. Those two

courageous men were not destined to share the honor which Stuart enjoyed

a few months later, of standing upon the northern shore of the continent.

Burke and Wills proceeded down the Flinders River until they reached a

point where the stream was afi'ected by the rise and fall of the tide. They

were provided with camels imported from India for the purpose, whilst Stuart

accomplished his journey on horseback. Burke had left the bulk of his

stores under the care of four men at Cooper's Creek, and but for the fact

that the custodians of the goods—acting in accordance with their leader's

instructions—left the depot on the very day that the travel-worn and starving

advance party returned to Cooper's Creek, the gallant fellows might have

been spared to enjoy the reward of their enterprise. They had endured

terrible hardshi])s during the return trip. One of the party died of starva-

tion and fatigue. WTien the three famishing survivors reached the camp

they found it deserted and only a small cpiantity of food available. Knowing

that the remainder of the party could not be far in advance. Wills urged his

leader to follow in their tracks, but Burke determined to strike across country

towards the nearest sheep station, which proved to be much farther away

than he expected. The three men were eventually compelled to return to

Cooper's Creek, where Burke and Wills died from starvation. Their com-

panion, King, managed to obtain a subsistence from friendly natives until

he was rescued by a relief expedition. The bodies of Burke and Wills were

eventually taken to Melbourne, where they were accorded a public funeral

on January 21st, 1863. It is a pathetic fact that their bodies were brought

to Adelaide at the same time that Stuart returned from his successful journey

from the Southern to the Indian Ocean. This accentuated the joy with

which Stuart was welcomed.

From Ocean to Ocean.

Forty-one years have elapsed since John McDouall Stuart waded into the

sea on the shore of Van Diemen Gulf and bathed his hands and face in the cool

waters of the Indian Ocean after having crossed the continent from south to

U
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north. It was the first time that such a feat had been accomplished, and it

is not difficult to imagine the delight with which the tired and ti-avel-stained

little band gazed upon the ever-changing sea and listened to the music of

its waves after their long and arduous ride through the heart of a great conti-

nent. The narrative of that great achievement which Stuart gave to the

world after he reached Adelaide is one of the most thrilling stories of adventure

ever penned. The heroic fortitude which he displayed during the return

journey, when he was too weak and ill to sit in the saddle, has seldom been

surpassed. On October 31st, 1862, he wrote in his journal—" I feel a little

improvement this morning, which I hope will continue ;
and I think I have

reached the turn of this terrible disease (scurvy). On Tuesday night (this

extract was written on Friday) I certainly was in the grasp of death. A cold,

clammy perspiration, with a tremulous motion, kept creeping slowly over my
body during the night, and everything near me had the smell of decaying

mortality in the last stage of decomposition and of the grave. I sincerely thank

the Almighty Giver of all Good that He, in His infinite goodness and mercy,

gave me strength and courage to overcome the grim and hoary -headed king

of terrors, and has kindly permitted me yet to Uve a little longer in this

world. . . . What a sad difference there is from what I was when the

})artv left North Adelaide ! My right hand nearly useless to me by accident,,

total blindness after sunset—although the moon shines bright to others,.

to me it is total darkness—and nearly blind during the day ; my limbs so

weak and painful that 1 am obliged to be carried about ; my body reduced

to that of infantine weakness—a sad, sad wreck of former days." In spite

of bodily infirmity he continued to press forward.

The entry made in his diary on the following day reads—" Although in

such a weak state, I shall try if I can ride in the stretcher (carried between

two horses) as far as Hamilton Springs. Started early ; found the stretcher

to answer very well. On arri\"ing at the springs saw that there was not

sufficient water for the horses, and, as I had stood this part of the journey

so well, made up my mind to cross the range to Brinkley Bluff. Arrived there

about 5 p.m. I have stood the long journey better than I expected, but feel

very tired and worn out." On another occasion he wrote—" Started in the

cool of the morning, and in two hours reached where the party were camped

so much exhausted and so completel}- done up that I could not speak a word,

the power of speech has completely left me. . . . Gave orders that a

horse was to be shot at sundown, as we are getting rather short of meat. I

hope the change of beef tea m.ade from fresh meat will give me some increase

of strength, for I am now reduced to a perfect skeleton, a mere shadow. . .

Fresh meat to the party is now a great treat, but I am denied participating

in tliat pleasure ivom the dreadful state in which my mouth still is. I can
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chew nothing, and all that I have been living on is a little beef tea and a little

flour, which I am obliged to swallow." These extracts are typical of the

entries in the explorers diary for a period of three montlis, and they indicate

the terrible suffering which Stuart and his brave men faced for many wear}'

weeks. '' Should anything happen to me I keep everything ready for the

worst. My plan is finished and my journal brought up every night, so that

no doubt whatever can be thrown upon what I have done. All the difficult

country is now passed, and what remains is well loiown to those who have

been out with me before ; so that there is no danger of the party not finding

their way back should I be taken away." At the time Stuart penned these

words, 18 years had passed since he gained his first experience as an explorer

under the leadership of Captain Sturt. It was on Thursday, July 24th,

1862, that Stuart made the following entry in his journal :—" Thring Creek,

entering the marsh. ... At eight miles and a half came upon a broad

valley of black alluvial soil covered with long grass ; from this I can hear

the wash of the sea. . . . Crossed the valley and entered the scrub,

which was a complete network of vines. Stopped the horses to clear a way,

whilst I advanced a few yards on to the beach, and was gratified and delighted

to behold the water of the Indian Ocean in Van Diemen Gulf before the party

with the horses knew anytliing of its proximity. Thring, who rode in advance

of me, called out 'The sea !

" which took us all by surprise. Then they gave

three long and hearty cheers. ... I dipped my feet and washed my
face and hands in the sea, as I promised the late Governor, Sir Richard

MacDonnell, I would do if I reached it
." The names of those who accompanied

Stuart on that historic journey were Messrs. William Kekwick (.second officer),.

F. AY. Thring (third officer), W. P. Auld (assistant), Stephen King, John

Billiatt, James Frew, Heath Nash, and John McGorrerey (shoeing smith).

Mr. J. AV. AA^aterhouse was also attached to the expedition as naturalist.

The return journey was begun on Saturday, July 26th, from Charles Creek,,

near Chambers Bay, and the expedition reached Adelaide safely after an

absence of 12 months and 13 days. Stuart was still suffering from the effects

of the terrible attack of scurvy which had prostrated him in the interior, but

the cordial welcome which he received from his fellow-colonists rewarded

him in some degree for the hardships he had endured. Subsequently the

South Australian Government gave him a more tangible expression of its

appreciation. A resolution was carried in Parliament to the effect that

£3,500 should be paid as a reward to John McDouall Stuart and the members

of his party, of which sum the leader was to receive .£2,000. The Royal

Geographical Society of London awarded him its medal and a gold watch.

His success as an explorer was phenomenal, and his five expeditions into the

interior were carried out without the loss of human life. Stuart's journey
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across the continent enabled him to give vahiable advice regarding the pro-

posal to construct a telegraph line across the continent to Port Darwin,

and tlie line closely followed his tracks. Stuart died in England in 1869.

A Gallant Band.

Since 1862 numerous explorers have been engaged in the task of deter-

mining the nature of the country on either side of the long but compara-

tively narrow strip of territory with which Stuart became famihar. The

most important expeditions which have been equipped in South Australia

during the last 40 years are worthy of reference, however, and a foremost

place must be accorded to Ernest Giles, who acted as leader of several explor-

ing parties. In 1872 Giles crossed fine country to the westward of the over-

land telegraph line, and soon after his return was appointed to command a

party which mapped out about 700 miles of territory. In 1875 he was selected

to command the expedition equipped by the late Sir Thomas Elder, and forced

his way across hills and plains for 1,500 miles. During one stage of the

journey no water was obtainable for 19 days, and even the camels suffered

considerably. Giles was away for six months on that occasion, and travelled

altogether about 2,400 miles. William Christie Gosse, who was for some

time Surveyor-General of South Australia, entered the Government service

in 1859, and was engaged in making trigonometrical surveys in the Far

North. In 1873 he was sent out to explore new country about 800 miles

south of Central Mount Stuart, with the ultimate object of pushing over to

Western Austraha. Gosse left Alice Springs in April, and discovered Ayers'

Rock, which he named after the late Sir Henry Ayers. He failed to reach

Western Australia, and returned to Ahce Springs in December, 1873. He

was successful, however, in obtaining an accurate geographical knowledge

of 60,000 square miles of new country. Gosse died in 1881, before he was

40 years of age. Major Peter Egei-ton Warburton, formerly Commissioner

of Police in Adelaide, conducted several expeditions into the interior between

1856 and 1874. In 1873 he started across the continent, and with the aid of

camels he succeeded in reaching an out-station in Western Australia after

nine months travel. During the latter part of the time the party subsisted

mainly on the flesh of worn-out camels. He was rewarded for his enterprise

by a grant of £1,000 from the South Australian Parliament, and was created

a C.M.G. in 1875. He died in 1889.

Mr. David Lindsay, F.E.G.S. was selected in 1883 to lead an expedition

whicli was about to proceed to Amheim Land ; and afterwards conducted

another party through the interior. On the latter occasion he explored the

country between the overland telegraph line and the Queensland border.

He discovered a deposit of rubies in the MacDonnell Ranges, which at the time
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excited groat interest ; and a few years later was chosen as the leader of the

Elder Exploring ExjK'dition, which was (Mniipjicd t'oi the piujjose of scientifi-

cally examining the iinma|)})ed portions of Australia. Mr. Lindsay jiassed

within 12 miles of the Coolgardie goldfields, and was the first to call att('ntion

to the existence of the large auriferous region in llie western State. Mr.

L. A. Wells' explorations, Mr. Davidson's work in (,'entral Australia during

the years 1898 and 1901, the s])lendid labors of the late Mr. Winnecke, Mr.

II. T. Maurice's late expedition lliiough a large tract of country to the nortli

of Fowler's Bay, are contemporary history, the details of which are familiar

to all South Australians who take an interest in the development of the State

and its nortliern dependency.

Not a year goes by—scarcely a day—without an addition to the map of

some range of hills, lakes, a tract of country suitable fo]' the raising of live

stock, or an auriferous belt wliere the prospector may with advantage follow

up the success of the road-breaking legion. The roll call of South Australian

explorers contains many hontired names of men who noblv did their duty in

making known the interior of the continent and letting lig'it into '" Darkest

Australia." They were the pathfinders and l>ridgebuilders—the '' road-

breakers " who made possible the peaceful occupation of the country for

industrial development.

[Tlie return during February, 191-1, of Di-. Douglas Mawson and his com-

panions from their Antarctic exjilora.tions is of special interest to South Aus-

tralia. Dr. Mawson 's connection with the Adelaide University, the ]:)resence

of several South Australians in his party, and the return of the Aurora to

Port Adelaide, enabled the citizens of this State to tender the first public

welcome to these explorers whose enforced stay in Antarctic regions has

added to the pubhc interest in the valuable work of this expeditioii, which

was particularly Australian in character.]
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SUMMARY OF FACTS ABOUT SOUTH
AUSTRALIA.

SOUTH Australia was proclaimed a " Province " under the British

Crown on December 28th, 1836.

It is the " central " State of the Commonwealth, its eastern boundary

being the border line of the States of Victoria and New South Wales, and

also touching Queensland, while a portion of Western Australia forms its

western boundary.

Before the Northern Territory was transferred to the Commonwealth

iSouth Australia controlled the great extent of territory from the southern

to the Indian Ocean lying between the three eastern States and Western

Australia.

Area.—380,070 square miles.

Land.—Leased for pastoral purposes, 96,356,850 acres ; alienated from

the Crown, 10,252,746 acres ; area under cultivation (1912-13), 4,631,164

acres.

Population.—South Australia (31/12/13), 440,047 ; Adelaide and suburbs

(31/12/13), 200,917 ; death rate, 10-28 ; birth rate, 28-65 ; marriage rate,

9-62 per 1,000 of population.

Public Education (1912).—Number of public schools, 768 ;
number of

scholars, 58,273.

Public Finance (1912-13).—Eevenue, £4,506,698 ;
expenditure,

£4,330,282 ; surplus, £176,416.

Surplus Revenue.—(Set aside for redemption of public debt)—Five

years (1908-9 to 1912-13), total £1,433,154.

Railways (1912-13).—Miles open, l,689f ; cost of construction (on average

miles open), £14,178,485 ;
gross revenue, £2,222,436 ; net revenue, £828,661,

or 5-84 per cent, on average capital cost.

Banking (June 30th, 1913).—Deposits at Savings Bank, £8,608,479 ;

banks of issue, £11,522,755 ; total, £20,131,234. The Savings Bank has

204,565 depositors with deposits averaging £42 Is. 7d. each.

Trade and Commerce Oversea (1913).—Imports, £7,345,123; exports,

£9,809,763 ; total oversea trade, £17,154,886.

Principal Articles Exported Oversea Direct (1912).

—

Breadstuffs,

£3,245,109
;
pastoral jJroducts, £2,685,321 (wool, £2,032,383 ; skins and hides,
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£432,052 ; meat, tallow, and lard, £197,601 ;
other, £23,285) ; fruits—

dried, fresh, &c., £80,899 ; wine, £53,763 ;
hullion and specie, £586,070

;

concentrates and ores, £2,297,252 ; copper, £369,400.

Shippixg (Inwards, 1912).—Ships, 1,213 ; tonnage, 3,662,060.

Live Stock (1912).—Cattle, 383,418 ; horses, 276,539 ; sheep, 5,481,489 ;

pigs, 69,832.

Cultivation.—Cereals, fruits, &c. (1912-13)—Area under cultivation,

4,631,164 acres. Production—wheat, 21,496,216bush. ; average 10-34bush.

per acre. Average wheat yield for last five seasons, 22,145,040bush., or

lM8bush. per acre. Wine made (1913), 3,974,838galls. ; currants,

52,208cwts. ; raisins, 35,248cwts.

Dairying (1912).—Number of dairy cows, 114,734 (in milk, 79,325) ;
butter

made, 8,394,557lbs. ; cheese made, l,958,027lbs. ; bacon and hams cured,

3,771,0641bs.

Manufactories (1912).—Number of factories, 1,341 ; hands employed,

28,500 ; salaries and wages paid, £2,869,965 ;
gross value of output,

£13,438,218 ; value of land, buildings, plant, and machinery, £5,878,374.

Value op Production (1912-13).—Croj»s—Total value, £7,908,285 (cereals,

hay, &c., £6,587,359 ; orchards, vineyards, and gardens, £1,308,726 ;

miscellaneous, £12,200). Mineral, £585,478 ; Manufactories, £5,239,108

;

poultry and eggs, £541,489.

The Climate.—South Australia's climate is unsurpassed in the civilised

world. The southern agricultural districts are highly reminiscent of that

of Italy and Spain. In the summer there are occasional severe bursts of

heat, but it is wonderfully dry and health-promoting. Humidity in the

atmosphere is almost unknown.

Wealth in Grain.—The wheat crop has averaged 22,145,040busli. a season

for the last five years, or a mean annual value of £5,570,719. South Austra-

lian wheat is specially esteemed l)y millers, because of its hardness and gluten

contents.

Agricultural Expansion.— In 1912-13 there were 2,579,560 acres sown

to wheat and 1,537,789 acres under fallow. Of the area at present occupied

it is estimated that 12,439,000 acres are suitable for wheat-growing. Active

steps are being taken to make available to the farmer another 5,000,000 acres

in assured rainfall districts. The surveying of these vast areas is going

hand in hand with railway construction, water conservation, and other aids

to new settlem(!nt.

Liberal Land La\vs.—The terms for the acquisition of land are purposely

designed to r(;li(;ve the settler during the pioneering work of the first few years.
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Blocks may be taken up on perpetual lease or agreement to purchase, the

latter extending over 36 years, with no interest to pay for the first four years,

2 per cent, in the fifth and sixth years, and 4 per cent, thereafter.

South Austr.^lians Farm Their Own Land.—Out of 9,299,586 acres

of privatelv owned land, all but 977,634 acres is occupied by the owners.

Mixed Farming.—The conditions are ideal for mixed farming, and the great

majority of the agriculturists combine wheat-growing with dairying, lamb-

raising for export, and poultry pursuit. In a recent competition six White

Leghorns laid 1,589 eggs in 12 months, or an average of 265 per hen. The

sheep flocks number 5,481,489 head, which last year produced 53,387,0531bs.

of wool.

Government Aids.—The Government has provided for the farmer the

finest pi'oduce export depot of its kind in the Southern Hemisphere, experi-

mental wheat and stud stock farms, a Government Butter Factory, and experts

lecturing free all over the country.

The Orchard State.— South Australia is the largest exporter of wine and

brandy in the Commonwealth, and although nearly 4,000,000galls. is produced

annually, the supply is not equal to the demand. Grapes are often sold

in the shops at Id. a pound. There are orchards in which all the following

varieties of fruit trees flourish :—Apples, apricots, almonds, figs, peaches,

pears, plums, quinces, cherries, oranges, lemons, loquats, and walnuts.

The Valley of the Murray.—One of the greatest national undertakings

ahead of New South Wales, Victoria, and South Australia is the locking of

the River Murray in the interests of irrigation and navigation. Last year

Renmark, in South Australia, produced £135,000 worth of fresh and dried

fruits from 5,237 acres of irrigable land, and at many other settlements along

the river there is a healthy boom in irrigation, the potentialities of which

are enormous.

Secondary Production.—Although South Australia is a truly rural

State, it has another big side to its national prosperity. It possesses the

largest silver-lead smelting works, furniture factory, winery, and tin and
ironware factory in the Commonwealth, its 1,341 factories employ 28,500

people, drawing £2,869,965 annually in wages, and producing goods worth

£13,438,218.

The Railways.—South Australia constructed the first State-owned

railway in the British Empire, and now the people own 1,600 miles of lines,

which are returning 5-84 per cent, above working expenses. Upon railway

extensicm in new districts the expenditure of another £2,000,000 has been

authorised.
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Conditions of Labor.—The average wage of male and female factory

hands is £105 12s. 8d. per year. The minimum pay for general laborers is

8s. per day. The Government gives liberal advances for the erection of

workers' homes. The eight hours system and the Saturday half-holiday

are almost universal. The wages board principle and workmen's compensation

for accidents are operating in a beneficent and smooth way.

The Beautiful Capital.—These comments are culled from the Visitors'

Book in the Touri&t Bureau at Adelaide :

—
" Adelaide is the best and most

beautiful city I have ever seen." (An English traveller). " Sorry I am
going farther. A lovely city." (A resident of the Isle of Man). " The
'Queen city of the States." (A Melbourne man's opinion). " A pattern

city for Australia." (The tribute of a New South Welshman). " Of all

cities I have seen, Adelaide comes easily first in the perfect beauty of its

situation and arrangement." (Frank T. Bullen in his book, " Advance
Australasia.")

Visw in Wilpana Pound, Fli.ide"s Ranges.
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IT is but fitting that South Australia, as one of the younger daughters of

the Empire, should also merit the distinction of being one of the fairest

of the countries glorying in allegiance to the British Crown. Though the

State cannot boast of many mighty rivers, awe-inspiring waterfalls, or

stupendous chasms, it is replete with examples of the handiwork of Nature

when in its most pleasant and happy moods. From Cape Northumberland

in the south to Wilpena Pound in the north there are features that compel

the attention and admiration of the lover of the beautiful in land and sea scape,

while over and above all is the bracing climate, which for health and enjoy-

ment is unexcelled anywhere in the world.

Situated on a fertile plain, midway between the sea coast and the Mount

Lofty Ranges, Adelaide, the capital, will forever stand as a tribute to the

ability and foresight of its designer, Colonel Light. With its encircling

belt of park lands and public gardens, aggregating in area 2,000 acres, wide

thoroughfares, and avenues of trees, it well deserves its title
—

" The Garden

City." Adelaide is an up-to-dats city, furnished with modern conveniences.

An electric tramway system, which is owned and controlled by the munici-

palities interested, serves the surrounding suburbs, and its well-designed

Botanic and Zoological Gardens and fine public and private buildings afford

further evidence of the enterprise of its citizens. A centre of interest is what

is termed " Educational Square " on North Terrace, east of King William Street,

comprising the Institute and Reading Room ; the Public Library, Museum,

and Art Gallery ; the University and Elder Conservatorium of Music ; the

Exhibition Building; and the School of Mines and Lidiistries. " Adelaide,"

said Viscount Bryce, ex-British Ambassador at Washington, on the occasion

of his visit in 1912, " thoroughly deserves all, and more than all, that travellers

have said of its beauties and charms. It stands upon a rich, fertile plain, like

my own beloved Oxford, and reminds me much of that place. Oxford,

however, does not possess the lovely mountain range holding in its recesses

such a beautiful variety of entrancing scenery. What a pleasure it must be

to have those hills so close at hand and to be able to commune with Nature

in her inmost secrets. What delight it must be to be able to view from the

summit those exquisite lights and colors stretching down to the blue expanse

of ocean in the distance. Adelaide people are, indeed, fortunate in the

situation of then* city."
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Mount Lofty Kanges.

The advantages arising from the near situation of the Mount Lofty Ranges

to the city are almost inestimable. Hidden in their recesses are flourishing

orchards and gardens, fairy dells, where maidenhair and other ferns luxuriate ;

everywhere the exhilarating atmosphere is filled with the delicious scent

of sweet briar or other flowers, and here and there charming to^vnships

invite the tourist to stay awhile and revel in the beauties of Nature and

enjoy at the same time all the conveniences of modern civilisation. The

view of Adelaide and its environments which may be obtained from any of

the vantage points in the ranges has been characterised as the best of its kind

to be obtained in the British Empire. Mount Lofty, the highest peak, is

by road about 12 miles from the city. From this eminence, 2,334ft. above

sea-level, a magnificent panorama is afforded, it being possible on a clear day

to see 60 miles in nearl}^ every direction. Of historic interest is an obelisk

erected on the reserve in honor of Captain Matthew Flinders, commander of

the ship Investigator, who, from Kangaroo Island, on March 23rd, 1802,

discovered and named Mount Loftv.

View from Mount Lofty Summit. Gardens in a VaUey
of the Ranges.

Recognising the value to the community of open spaces amid beautiful

suj^roundings, the Government have reserved areas at various places in the

ranges as public pleasure resorts. The most extensive of these is the National
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Park, comprising 2,000 acres, situated at Belair, about 14 miles on the inter-

State railway line from Adelaide. Nearer the city, almost at the foot of

the ranges, are the Waterfall Gully and Morialta Falls reserves. At all of

these reserves facilities for the enjoyment and convenience of visitors have

been provided, while care has been taken to preserve the native flora and
vegetation.

Roadside Scene, Hindmarsh Valley.

The South Coast.

Situated on the southern coast, and connected by rail with the metropolis.

Port Elliot and Victor Harbor are deservedly the most popular watering

places in the State. During the summer both these resorts are crowded

with visitors. Portion of the coast is fringed with huge granite cliffs, and

the unceasing roar of the mighty breakers of the Southern Ocean as they dash

with impotent fury against the rocks is a never failing attraction. Here and

there among the rocks charming bays witli clean whit.e sand provide sheltered

nooks for picnic parties and safe bathing, while conveniences for boating and

fishing are at all times available. Granite Island, which lies a short distance

from Victor Harbor and is connected with the mainland by a causeway,

abounds in pleasant walks and boulder-shaded retreats. In the vicinity of

Port Elliot and Victor Harbor are a number of attractive places. These

include Middletou, with its charms for the conchologist ; the Murray Mouth,
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readied bv driving along a tine stretch of beacli ;
Hindmarsli and Inman

Valleys, v ith their gardens and waterfalls ; Hindmarsh River
;
and the Bluff

(Rosetta Head), at the western extreinity of Victor Harbor. From the

summit of the Bluff, near by which a whaling station existed in the early days,

a splendid view oi the coast reaching bo the Murray Mouth and seawards

almost to Kangaroo Island may be obtained.

The South-East.

The South-Eastern district is of special interest to the tourist. In this

well favored portion of South Australia is Mount Gambler, with its wondrous

crater lakes, many curious caves, and typical English scenery. The town

is most pleasantly situated, and a drive along any of the good roads for which

the whole district is famed is of more than passing interest. The Glenelg

River, a beautiful stream 26 miles from Mount Gambier, is much favored b}-

sportsmen, whether with gun or rod. In the South-East also are the world-

famed Naracoorte Caves, with their marvellous treasure of stalactites and

stalagn^te^,,which for beauty of form, variety of color, and transparency can

hardly be excelled. Commenting on these caves the Rev. Julian Woods,

F.G.S., said
—

" In point of magnitude and splendour, and in a scientific

view thev do not yield in importance to the Adelsberg Caves, the caves in the

Peak of Derbyshire, the Guacharo Caves, and those in New South Wales and

Tasmania." Other noted holiday and health resorts in this pleasant district

are the attractive watering-places. Port MacDonnell, Beachport, and Robe,

and of special interest is Dingley Dell, at one time the home of Adam Lindsay

Gordon, the talented poet, whose romantic career is well known to the majority

of Australians.

The River Murray.

The River Murray—Australia's greatest waterway—flows through South

Australian territory for nearly 400 miles. Of the many opportunities for

enjoyment available in the Commonwealth few can vie with those afforded

by a trip on one of the well appointed pleasure steamers which traverse its

peaceful waters. Whether it be the world-wide traveller seeking acquaintance

with sights and scenes unique to AustraUa, the seeker after lazy enjoyment

under the most healthful of conditions, the inquirer for information respecting

scientific irrigation and fruit-growing, or the sportsman eager to prove his

prowess, a trip up stream on the Murray should satisfy all recjuirements.

A few miles from the Murray Mouth, Goolwa, one of the oldest towns in South

Australia, and where some of the most interesting events connected with the

early days of the State happened, commands the traveller's attention. It

was near Goolwa that, as far back as 1830, Captain Sturt and Sir George
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MaoLeay. the lii'st white men tu navigate tlie full length of the Murrumbidgee

and the Munav from its junction with that stream, landed, and it was there

also, that Captain Barker, some 12 months later, met his death at the hands

of the natives. To-day Goolwa, owing to its many advantages for boating,

fishinir. and shooting, is a popular holiday centre. The journey from Murray

Bridge to Renmark, 8outh Australia's largest irrigation settlement, is of

unfaiUnc interest. As the bends of the river are rounded fresh prospects

are presented, and the flourishing irrigation settlements which are passed en

route furnish a striking tribute to the fertile nature of the soil when scientifi-

cally irrigated.

North of Adelaide.

North of Adelaide are many thriving districts, each of wdiich has its particu-

lar attractions for the tourist. Gawler, 25 miles by rail from the metropolis,

is most pleasantly situated, and on the journey a glimpse of the State railway

workshops and the city abattoirs is obtained. Seven miles from Gawler, at

Roseworth"\', is the Government Agricultural College, the first institution of

its kind in the Commonwealth and an important factor in bringing the practice

of agriculture in South Aiistralia to its present high standard. Angaston,

26 niiles by rail from Gawler, and Clare, which from the i-ailway can be

reached by a pleasant drive, the visitor having the choice of three routes,

are both centres of districts famous for orchards and vineyards.

Port Pirie, the chief outport of South Australia, is a busy shipping centre,

the silver-lead smelting works of the Broken Hill Proprietary Company

located there being the most extensive and complete in the world. Port

Augusta, at the head of Spencer's Gulf, near by which is an ostrich farm,

as the junction of the transcontinental railway line to Kalgoorlie now under

construction and the proposed line to Port Darwin, is destined to liave an

important future.

Port Lincoln.

Port Liiicdlji, tlu- clui'f port of Eyre's Peninsula, was discovered and named

by Captain Matthew Flinders in the course of his historic voyage on H.M.S.

Inve'<tigator in 1802. For many years a popular holiday resort, the town,

owing to the rapid settlement of the surrounding mallee country during the

past decade, is now also an important commercial centre. It is served by

lines of well appointefl steamers, the trip from Port Adelaide occnpying

about 12 hours. On account of its magnificent harbor Port Lincoln has been

selected as a sub-base for the Australian Royal Navy. Railways run inland

from the port in seveial directions, and the task of transforming virgin mallee

land into profitable wheat-growing areas is still proceeding apace. The native
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flora, a few miles distant, is of i^reat variety and beauty, and the abundant

opportunities afforded for boatin*:, bathing, fishin;^, and shootiug add lo the

delitilits (d a visit to the poit.

Kangaroo Is r and.

Kangaroo Island, about 70 miles distant by steamer from I'oit Adelaide,

is, because of the salubrious nature of its climate, fretjuently termed '" The

Australian Isle of Wight." Even in the middle of summer the atmosphere

on the island is almost invariably cool and refreshing, and this, combined with

its many other attractions, has gained for it a high reputation as a sanatorium

and hobday resort.

There are many other places iv. the State which, by reason of their natural

beauty, deserve to be particularised did space permit. Included in the above,

however, are those more easily accessible and which, mainly through the agency

of the State Tourist Bureau, are becoming better known and appreciated,

both bv local residents and inter-State and oversea visitors.

Chandada Rocks—Eyre's Peninsula.
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Physical Features.

The KivtT ^rurray, Australia's monarch waterway, takes its rise in tlie

Australian Alps, near Mount Kosciusko, and with its tributaries—the Darling,

the ]klurrunibidgee, and the Lachlan—is at certain seasons of the year navigable

for a distance of 3,212 miles. The tract of country which forms the watershed

of these rivers comprises 265,121,920 acres, or an area double that of France.

For nearly 400 miles the Murray flows through the eastern portion of South

Australia, and its fertilising waters have by irrigation been placed upon lands

in the valley of the river in this State with splendid results. There remain

many thousands of acres which can be economically irrigated from this great

waterwav, and thereby made capable of supporting a very large population.

In addition, in tlie lower reaches of the Murray there are approximately 288,000

acres, more or less, subject to inundation, of which it is estimated 150,000

acres can be profitably reclaimed. Analyses and results following on the

cultivation of areas previously reclaimed have proved these swamp lands

to be some of the richest in Australia. A scheme of reclamation and irrigation

is now being undertaken by the Government, and blocks are made available for

settlement as the work progresses. The river is now navigable for 160 miles

from its mouth at all times and throughout its whole length in South Australia

for the greater portion of the year. The Governments of the States interested

and the Commonwealth have, however, entered into an agreement, subject

to the ratification by the respective Parliaments, for the locking of the river

and the construction of storage basins. These works it is anticipated will

ensure the permanent navigability of the Murray, and also provide ample

water for irrigation purposes.

There are 26 other streams in the State, and their lengths aggregate 2,333

nnles.

Mountains.

Twenty-two mountain ranges intersect the State, some attaining the altitude

of nearly 4,000ft. During the winter months frost is a frequent visitant of

these ranges, and snow occasionally falls on the heigjits. The annual rainfall

in the hills districts varies from 20in. to 30in.

The fiist ot these, the Mount Lofty Range extends from Cape Jervis to the

River Light, and includes the Bluff, Bremer, Bull's Creek, Sellick's Hill,

Mount Gould, Barossa, and the Murray Ranges, then continues under the

names of Tot hill's, Camel's Hump, Bald Hill Range, Brown's Hill Range,

Never Nevei', and Campbell's Ranges to Ulooloo, then to hundred of Hardy,

east of Petersl)urg, as the Porcupine Range. The highest points are Mount
Lofiy, 2,334ft.; Mount Barker, 1,681ft. ; Kaiserstuhl, 1,973ft. ; Mount Cone

North, 2,60Ut.: Razorback, 2,834ft.; Mount Bryan, 3,065ft. above sea level.

Its length is about 230 miles, and it has an average width from 15 to 30 miles.
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The Flinders Eange begins a little nortli of the River Brouohton in latitude

33° 18', passing from 10 to 15 miles east of Spencer's Gulf, and runs northerly

to Mount Distance, where it ends, about 30 miles from Lake Blanche. The

highest points are Mount Eemarkable, 3,178£t. ;
Mount Brown, 3,200ft.

;

Mount Arden, 2,750ft. ; Mount Serle, 3,060ft. ; Mount Benbonyathe, 3,470ft.;

Freeling Heights, 3,120ft. ; Mount Aleck, 3,700ft. ; the highest being St.

Mary's Peak, at Wilpena Pound, 3,900ft. above sea level.

Subsidiarv ranges are Ragless, Yappala, Elder's, Chace's, Druid. The

proximity of the Bunker increases the width of Flinders Range in places to

about 50 miles, whilst in narrower places it is only from about five to ten

miles wide. It extends for a length of about 260 miles, in sections.

The Hummocks and Barunga Ranges begin at the head of St. Vincent's

Gulf and extend northwards for about 50 miles to the River Broughton and

do not generally exceed two miles in breadth. The highest point is Barn

Hill, 1,169ft. above sea level.

The Musgrave Ranges, including the Everard, Torakinson, Krichauff,

Mann, Blyth, and Birksgate Ranges, are situate immediately south of the

26th parallel of latitude, and extend from about 100 to 400 miles west of

Oodnadatta, and ai'e about 100 miles wide. The highest points are Mount

Woodrofte, 3,786ft. ; Mount Morris, 3,732ft. above sea level.

The Gawler Ranges are a line of hilJs to the south of Lake Gairdner, extend-

ing from the neighborhood of Port Augusta towards Streaky Bay. The

highest points are Mounts Miccolo, Double, and Fair View, Nukey Bluff, and

Scrubby Peak, none of which exceeds 1,600ft. above sea level. The length

of the range is about 200 miles, and breadth from 10 to 20 miles.

Baxter's Range and Middleback Range are small ranges extending south-

ward from the Gawler Ranges, west of Port Augusta, along the west coast of

Spencer's Gulf to near Franklin Harbor.

Waroonee and Pualco are detached ranges skirting the Eastern Plains,

each about 20 miles long and two miles wide.

Willouran Range, situated soubh-west of Hergott Springs, is about 30 miles

long, north and south, and extends about the same distance westward, the

hills becoming disconnected and lower. The highest point is Termination

Hill, 1,230ft. above sea level.

Denison Range, to west of Lake Eyre, runs northerly for about 70 miles,

and has a width varying from 15 miles at the south end to about five miles

at tlu' north.

Stuart Range is situated to the north-west of Lake Torrens, and consists

of low detached hills extending for about 60 miles in a north-westerly direction,

and is of irregular width, varying from five to 20 miles.

There are a few ranges in the South-East, but none of these have sufficient

elevation to be ranked as mountain ranges.
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Nymphaea Lilies, Botanic Garden, Adelaide.
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