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PREFACE.

By the Constitution of the Commonwealth of Australia, the Commonwealth
is empowered ‘‘to make laws for the peace, order, and good government of
the Commonwealth, with respect to,” inter alia, ‘‘Census and Statistics.” In
exercising the power so conferred, a ‘ Census and Statistics Act”.was passed
in 1905, and in the year following the ¢‘Commonwealth Bureau of Census
and Statistics”’ was created. The publication here presented is therefore the
first authoritative Year Book issued under the Federal Constitution.

In addition to Statistics for the whole of the Federal period, 1901 to 1907,
this Year Book also furnishes corrected statistics for the period 1788 to 1900.
This was necessary to constitute this publication the authoritative source of
statistical information for the Commonwealth of Australia for the whole Federal
period, and to shew the proper relation of that information to the past statistical
history of Australia. i

The general arrangement of the publication, differing somewhat from that of
previous Year Books, is shewn in the synopsis on pp. v. to xvi. immediately fol-
lowing, and will be substantially adhered to in the future issues.

In addition, however, to what may ‘be called purely statistical matter, each
issue will contain articles dealing at length with some particular subject or
subjects of more or less permanent interest. It is undesirable as well as im-
practicable to repeat these year after year, seeing that it would unduly increase
the size of the publication. As a rule, therefore, only a brief condensation of
special articles will appear in subsequent issues of the Year Book, or they may be
omitted altogether.

The general statistical matter will, of course, be brought up to date from year
to year, and, except in cases intended to specially illustrate or elaborate some
question of peculiar importance, will be set forth on each occasion with equal
fulness. In this way each Year Book will, by reason of its special features, have
some measure of independent interest. .

Through the co-operation of the various State Bureaux with the Common-
wealth Bureau it has been possible to considerably advance the accuracy, and in
general the intrinsic value, of Australian Statistics. The collection of data is
also being continually improved.

It has been found desirable to deal:with the subject matter from a threefold
aspect, viz,:—- - '
(i.) The development of the component States.
(ii.) The progress of Australia as a whole from the earliest times.
(iii.) The statistical comparison of Australia with other leading countries of
the world. : )
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In the endeavour to supply reliable details of this character, considerable
difficulties have been experienced, more particularly as regards the early years of
Australian colonisation, and although assistance has been cordially rendered not
only by the State Statistical Bureaux, but also by other State Departments that
were in a position to help, the results obtained mustin many cases be considered

as roughly approximate only.

A feature of this publication is the use made of maps and diagrams. The chang-
ing boundaries of the various States, the distribution of the population of Australia,
of its rainfall, etec., the development of its railway system, and similar facts can be
properly appreciated only by the use of maps. In like manner the progress of
events, the characteristics of growth and decline, can in general be represented
much better graphically than numerically. The diagram or *graph’” is a direct
picture in which the relative magnitudes are preserved and by which instantaneous

comparisons are made possible.

The graph has also the advantage of shewing current events in relation to
the past, from which often they derive their significance, and comparisons of
the graphs of interdependent facts often throw light on the nature of the

interdependence.

The development of Australia has been in many instances very remarkable,
and this could be shewn only by graphs dating back to its beginning in 1788. In
most cases accurate data are not available for years much before 1860. In such
cases, therefore, it seemed suflicient at present to give continuous results from

that year onwards.

The great mass of material embodied in this Year Book has been carefully
examined, but to hope that all error has been avoided would be idle. If readers
will kindly point out any errors or limitations which they mnay discover, the
Commonwealth Statistician will much appreciate the opportunity thus afforded of
perfecting the matter and arrangement of the Year Book.

In conclusion, the Commonwealth Statistician desires to express his cordial
thanks to the State Statisticians, and to the respousible officers of the various
Commonwealth and State Departments, who have so kindly supplied all desired

information.

G. H. KNIBBS,

Commonwealth Statistician.

CoMMONWEALTH BUREAU oF CENSUS AND STATISTICS.
31st March, 1908.
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In the first official YEAR BOOK OF THE COMMONWEALTH

OF AUSTRALIA, the corrections ghewn hereunder are. found to be
necessary.

G. H. KNIBBS,

Commonwealtl Statistician.

s

COMMONWEALTH BUREAU .OF CENSUS AND STATISTICS,

MELBOURNE, 20tk May, 1908.

CORRIGENDA.

'v, for “Chapter IT.” read “Section II.”

3, line 6, for “February, 1891,” read “\Ia,rch 1890.”
3, line 7, for “815” read “186.”

39, line 43, for “Bachelor” read “Batchelor.”

39, line 50, for “Houston” read “Houstoun.”

56, in central map, Western boundary of Queensland should be Eastern boundary
of South Australia prolonged. Area Northern Territory, 710,040 sq. m.;
area Queensland, 554,300 sq. m. The text on p. 53 requires corresponding
alteration.

45, line 44, for “Java la Grande” read “Jave la Grande.”

119, ,, 27, for “4°” read ‘‘40°,.”

120, ,, 9 from bottom, omit “extreme,” and after “North east” insert the. words
““of the Southern Goldfields.”

120, line 10, for “with” read ‘‘ without.”

123, ,, 1, for “(v.)” read “7.”

127, ,, 19 from bottom, for * Whin Creek” read “ Whim Creek.”

185, under Otfawa in 8rd column from right, for *31.6” read “—31.6.”

168, last line in last column on right, for ‘“37,37,801” read *“3,773,801.”

201, the rates are per 1000 of population,

204, line 8 from bottom, for.* 1000 deaths” read “population of 1000 as constituted.”

205, in heading of table read ““Tabulation” for ‘“Compilation.”

215, line 2, for ‘““of the” read “for the,”

235, line 8, after “grazing allotiments” add *‘For existing conditions as to improve-

ments see Acts No. 1749 and 1957.”

285, line 12, for ‘‘ fourpence” read *“threepence.”

241, line 2, add “The provisions relating to homestead associations were repealed

_ in 1904.”

246, last line, for ‘“Agricultural Lands Puxchase 1894, as amended in 1897, 1901,
and 1905,” read ‘““Closer Settlement Act 1906.”

253, for ““10. Closer Settlement” read “11. Closer Settlement.”

270, for 1. Classification” etc., read “11, Classification” etc.

294, for “§ 5. Graphical Representation” read “§ 6. Graphical Representation.”

312, in table of “Interstate Trade in Maize” read ‘“Centals” for ‘“Bushels.”

315, in table of “Interstate Trade in Barley, etc.,” read ‘“Centals” for ““ Bushels.”

343, in table under “Total Advanced,” line Commonwealth, for £4,172,704 read

£4,172,714; for £5,877,307 read £4,577,307.



XX

CORRIGENDA.,

Page 354, line 13, omit “Tasmania excepted,” and below line 20, insert “Tasmania . . .

be)

Manure Adulteration Acts 1893 and 1898.”
410, line 13, for “3666 tons” read “103,666 tons.”
424, for “6. Production* ete., read ‘4. Production” etc.

. 424, for “7. Export” etc., read “5. Export,” etc.

425, for “8. Price” etc., read “6. Price” ete.

426, for “9. Price” ete., read “7. Price” ete.

496, for “10. Bmployment” etc., read “8. Employment,” etc.

453, missing figures in first table for South Australia may be found on p. 382,

499, under Straits Settlements in column 4, for *“253,607” read *“269,013.” )

Total British Possessions in column 4, for “6,735,864” read ““6,751,270.”

Total British Countries in column 4, for “33,311,697” read ‘“ 33,327,103.”

» »»  Total Imports from all Countries in column 4, for *44,729,508” read

44 744 912.”
,, under Other Foreign Countries in column 8, for *‘1,641,935” read “1,657,341.”
Total Foreign Countries in column 8, for “15,355,753" read ““15,371,159.”
» » Total Imports from all Countries in column 8, for ‘‘44,729,506” read
“44.744,919.” :
552, line 21, for “§ 14. infra” read “§ 15. infra.”
561, line 381, for ‘“Light Railway” read “Main Line Railway.”
561, line 44, for ““Devonport” read “Formby,” and for “ Formby” read ““St. Marys.”
566, line 7, under South Australia, for “873" read “473%.”
» s 39 s Commonwealth, for “7323" read “692%.”

569, under 17. Cost of Construction ete., for “£135,448,923” read “£137,936,168.”
” ’ w o » , for “£9754” read “£9669.”

607, line 4 from bottom, in last column on right, for “747,116” read *“77,116.”
,» last line, in last column on right, for 2,839,356 read *2,169,356.”

626, heading of table, for “1907” read “1906.” ]

712, table “Ordinary Life Assurance,” the figures are as given on the official
statistics; they are not, however, compiled for each company on uniform
lines.

719, line 10, for “at” read “of.”

798, in heading of table, for ““Electors Enrolled” read “Electors Enrolled in Con-
tested Districts” for House of Representatives.
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OFFICIAL STATISTICS.

COMMONWEALTH OF AUSTRALIA YEAR BOOK, 1901 to 1907,

With Corrected Statistics for Earlier Years.

—_——

SECTION L
INTRODUCTION.

§ 1. Development of State Statistics.

1. Origin of Statistics in Australia.—The earliest form of Government in each State
of Australia was that of a ‘‘ Crown Colony,’’ in which the Goverflor, usually advised by a
local Legislative Council, initially wholly nominee, but ordinarily partly nominee and
partly elective, administered public affairs under direct instructions from the ‘‘ Colonial
Office’’ in London.  For the information of this Office somewhat comprehensive annual
returns were required. These were furnished in triplicate, on forms supplied by the
Colonial Office itself, one being returned to that Office, a second being retained by the
Governor, and the third remaining with the department responsible for the preparation
of the return itself, or else with the Legislative Council referred to.

These returns, known as ‘‘ Blue Books,’’ were the forerunners of the present ‘‘ Statis-
tical Registers” of the Australian States, and it is in the work of preparing them that we
find the germ of development of Statistics in Australia.

2. Conditions of the Development of Statistics.—As in almost every other .country
in the world, the general situation did not primarily lend itself to the creation of a system
having any pretension to uniformity. The limitations, from the standpoint of statistical
technique, of the early records, arose from several causes. Not only was there no
adequate machinery for the collection of data, and no professional control of the form of
inguiry, but even the inquiries themselves were based upon a view directed rather to
immediate administrative requirements, than to those arising from the developments
likely to occur in the future. Again, the conditions of life in Australia were toto caio
different from those known to the officials who determined the form and extent of the
statistical returns. While, therefore, one condition of a satisfactory statistic existed,
viz., uniformity’ of statistical data, the other two did not exist, at any rate in their
absolute integrity, viz.:—

(i.) Uniformity of interpretation of the requirements, and
(ii.) Uniform machinery for the collection of the desired particulars.

Again, no attempt was made to prepare, from time to time, a statistical survey of
the affairs of this country as a whole; The ‘* Blue Books' appear to have been regarded
rather as documents for the guidance of the administrators in the Colonial Office than
as contributions to a scheme of international statistic. Much the same view existed
elsewhere.* And it is also to be remembered that, even as late as 1855, when the Crown

1. See "' Geschichte, Theorie, und Technik der Statistik,”” August Meitzen.—Prof. d. Staats-
wissenschaft, Univ., Berlin, 1891.

2. In Austria and Russia, for example, in earlier days. *‘Il était ordonné que ce travail ne
serait communiqué gu'aux personnes qui en avajent le droit pour les besoins des Services
publies,” writes Bertillon in reference to the statistical service created on 6th April, 1829, in Aus-
tria. Vide *‘Statistique Administrative,” par Dr. J. Bertillon, 1895, p. 17.
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‘Colony system was first varied by granting responsible government to the Colonies of
New South Wales, Victoria, and Tasmania, the total population of what is now the
Commonwealth of Australia was only about 800,000, and that the administrative faci-
lities did not lend themselves to that perfecting of statistical information which might
‘be expected of older countries.

3. The Granting of Responsible Government and its Effect.—During the decade
1851-1860 responsible government was granted to each State, Western Australia
excepted, the actual years being :—

New South Wales, Victoria, and Tasmania, 1855; South Australia, 1856; Queens-
land, as part of New South Wales, 1855; as an independent colony, 1859. Western
Australia remained a Crown Colony till 1890.

With the advent of such government the ‘‘ Blue Book’’ requirement of the Colonial
Office necessarily ceased, the duty of compiling statistical information devolving, of
course, on the local Governments. This tended to individualise it. Statistical informa-
tion, whether for the ‘‘ Blue Book’’ or for its successor, the ‘‘ Statistical Register,”” was
ordinarily prepared by an officer without special training in the technique of statistic, as
a well-organised and scientifically elaborated method of recording and analysing the
facts. There is reason to believe that not infrequently the returns were regarded as an
unnecessary and troublesome incubus, hindering the discharge of ordinary duty. Thus
the new ‘‘ Statistical Register’” was substantially the old ‘‘ Blue Book,™ * writ large.’

4. Administrative Gontrol of Statistical Compilation.—The work of statistical pub-
lication devolved upon the departments dealing with Internal or Home Affairs, the Minis-
terial head of which was variously known as the Colonial Secretary or Chief Secretary,
but the actual collecting and compiling was usually carried out by the various admin-
istrative departments directly concerned, as, for example, ‘‘ Finance’’ by the Treasuries,
““Trade'" by the Customs Departments, etec. The drift into divergence of method, as
between State and State, was inevitable.

5. The Registrars-General and their Statistical Functions.—The work of compiling
the statistics of the several colonies was early relegated to the Registrars-General of Births,
Marriages, and Deaths. In four out of the six States the officer who administers the
Registration Act is now also Government Statistician, although the statistical staff in
each State is practically distinet from the registration staff. A more particular account
of the development is given under the heading of each State.

§ 2. The Statistical Bureaux of the Several States.

1. New South Wales,—On the separation of the Port Phillip District in 1851, the
¢ Statistical Returns’ of ‘‘ New South Wales proper, only’’ were ordered by the Legis-
lative Council to be printed on 28th July, 1852. They are a mere grouping of a number
of independent returns, 1837 to 1851, according to the title, though in some instances
the data go back to 1832.

In 1858 the Registrar-General of the State (Mr. C. Rolleston, afterwards C.M.G.)
formulated a better scheme, and in ‘‘presenting . . . the new ‘Statistical Register’
. . . forthe year 1858’ made an important announcement regarding its scope and
significance. He gave also, in tabular form, a statistical view of the progress of the
State from 1821 to 1858. The report, dated 29th August, 1858, may be taken as the
initiation, under the Registrar-General, of a formal organisation of official statistical
compilation in New South Wales. .

After the separation of Queensland, in 1859, the statistical information began to be
given in somewhat greater fulness. A statistical register appeared each year, and
separately a record of Vital Statistics.

InJd uiy, 1886, a Statistical Bureau was created and placed in charge of Mr. T. A.
Coghlan, now I1.85.0., F.8.8., etc., and Agent-General of New South Wales, the
" ‘‘ Register’’ for that year being the first compiled in the Statistician’s office.

Considerable improvements in the field of statistics were immediately effected by Mr.
Coghlan, and an annual with the title ‘* The Wealth and Progress of New South Wales™’
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was published at the end of the following year, in order to shew the progress and
potentialities of the State as disclosed by the statistical record.  General statistics were
much- elaborated under Mr. Coghlan’s régime, and special attention was given to the:
record of progress in primary and manufacturing industries.

Mr. Coghlan’s advent in the field of statistic led to a decided forward movement.
In February, 1891, he issued a brief account, largely statistical, of Australasian affairs.
Initially, this was a small octavo volunie of 315 pp., with the title ‘‘ The Seven Colonies
of Australasia,’’ and it attempted, with no small degree of success, the difficult task of
enabling a comparative study to be made of the affairs of the different States of Austral-
asia. Occasionally, also, it made comparisons with the data of foreign countries. These
comparisons, however, were often limited by the want of a central agency with the
necessary authority to bring about a real unification of statistical effort. In 1904 the
title of the publication was changed to ‘‘ Australia and New Zealand,’’ that particular
volume referring mainly to 1902-3, though occasionally also only to 1901.

Marked improvements were made in the Vital Statistics for 1894, the volume being
published in 1896.

After Mr. Coghlan’s departure in the early part of 1905, the Statistics of New South
Wales were dealt with by Mr. W. H. Hall, F.8.8S., as ** Acting Government Statistician,”’
till they were taken up in 1906 by the present ‘' Director,”” H. C. L. Anderson, M.A.,
Univ. Syd. Mr. Hall, in 1906, published the *‘ Official Year-Book of New South Wales’”
for 1904-5, departing considerably from the form of the previous publications.

2. Victoria.—The first Statistical Register of Victoria appears to have been
issued by the Colonial Secretary, Captain W. Lonsdale, in November, 1851, but it was
not till 21st September, 1854, when Mr. William Henry Archer, F.I.A., etc., Assistant
Registrar of Victoria, issued his ‘‘ humble attempt to commence a series of Registers
. that may . . . faithfully reflect the progress of this extraordinary colony,”’
that statistical compilation was in any adequate sense organised. The Register was a
small octavo volume of 447 pp. The following year this ‘‘ Statistical Register of
Victoria’ was increased to foolscap size, under the title ‘‘ Statistics of the Colony of
Victoria,” and was published annually by the Registrar-General till 1873 (the 1872
issue). A Statistical Bureau was created in that year, and the late Henry Heylyn
Hayter, C.M.G., Hon. Mem. 8.8. Lond., etc., appointed * Governmenb Statist,”’
position which he filled till his death on 23rd March, 1895.

Till 1878 the statistical publications in Victoria consisted of the yearly Register and
occasional pamphlets known as ‘‘Progress and Statistics,”” *‘Notes of Progress,”
‘‘Facts and Figures, Statistical and General,”” * Pro<rress of Victoria,”' ete., but Mr.
Hayter commenced at once the ‘' Victorian Year Book,”’ a modest volume of 114 pp.,
first issued in 1874, and which in 1887 was no less than 931 pp. On Mr. Hayter’s death
the office was, for a short time, filled by Mr. E. F. Owen, as Acting Government Statist,
and by Messrs. J. J. Fenton and William McLean until the appointment of the present
Statist, Mr. E. T. Drake, in January, 1906.

The regular statistical publications of Victoria now consist of the ** Year Book,’’ the
** Statistical Register,” and the ‘‘ Quarterly Abstract.”” It is to Mr. Hayter's Year
Book, which was continually being improved, and to his wide acquaintance with foreign
statistics, that the development of Australian Statistic is largely due. That Mr.
Hayter’s work was widely honoured is manifest in the honorary memberships bestowed
upon him by foreign societies.

3. Queensland.—Before the establishment of Queensland as a separate colony in
1859, the local statistical data were collected and published as part of the statistics of
New South Wales! The official statistics were compiled by the Registrar-General, Mr.
F. O. Darvall, with the assistance of Rev. R. Creyke, the first being for 1859-1860, about
50 pp. In 1866 a special ‘‘ Statistical Clerk’’ was appointed (Mr. J. C. Whitley), and
the size of the Register increased to 160 pp. In 1874 the title of the office was changed
to ‘‘ Compiler of General Statistics,’’ a title retained till the appointment of the present
*“ Government Statistician,’”’ Mr. Thornhill Weedon, F.S.S.

1. See. for example, ‘‘ The Progress of Victoria, & Statistical Essay,” by William Henry Archer,
Reg.-Gen. Viet., 1873, pp. 159.
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The Statistical Register of Queensland bears the title ‘‘ Statistics of the Colony
{now ‘‘ State’’) of Queensland.”’ Year Books for 1896 and 1897 were published, in 1897
;and 1898 respectively, by Mr. Thornhill Weedon, as ‘‘ Compiler of General Statistics,”’
under the title ‘‘ Queensland Past and Present.”” They were essentially ‘‘ epitomes of
its resources and development.”” In 1901 a ‘' Queensland Official Year Book’ was
issued, but has not since appeared. In 1905 and 1906 Mr. Weedon issued pamphlets of
36 and 44 pp., bearing the title ‘*“ The A.B.C. of Queensland Statistics.”” They are of
the nature of comparative tabulations, and shew the affairs of Queensland in relation to
Australia generally.

4. South Australia.—The first statistical pubhc‘ntlon of South Australia, complled
from ‘‘ authentic official records,”’ appeared in 1854. It was published by Mr. O. K
Richardson, Acting Colonial Secretary. TUnder the title ‘* Statistics of South Australia,’’
annual records appeared for 1856 to 1858. In 1860, in response to the request of the
‘Governor, the first number (1859) of the * Statistical Register” appeared. This, according
to Mr. J. Boothby, then ““ Chief and Record Clerk” and afterwards *“ Government Statist,”
was “a preliminary step . . . taken toward that ‘unity of system’ acknowledged . . .
to be of essential importance.”” The ‘‘ Statistical Register,”” up to the 1875 issue, came
from the ‘‘ Chief Secretary’s Office,”” but from 1876 onwards from the ‘‘ Office of the
CGovernment Statist,”’ which, however, is a part of the former. Mr. J. Boothby was
““ Government Statist’’ from 1863 till 1879; Mr. G. S. Wright was Acting from 1879 to
1882; Mr. H. J. Andrews was ‘‘ Government Statist’’ from 1882 to 1889; and L. H.
Sholl, I.8.0., has filled the position since, viz., from 8th May, 1890. Steps are now
being taken to improve the organisation of the Statistical Bureau.

Two general official presentments of the affairs of South Australia have been made,
viz.:—** South Australia, its History, Resources, and Productions,” by W. Harcus, J.P.,
1876, pp. 311; and ‘‘ The Province of South Australia,’”” by J. D. Woods, J.P., ‘‘ with a
Sketch of the Northern Territory by H. D. Wilson,”’ 1894, pp. 446.

5. Western Australia.—The first manuscript “ Blue Book” of Western Australia
dates back to 1837, but no compilation of statistical data appears to have been printed
till 1870. In 1882 Sir William C. F. Robinson, Governor, caused an ‘‘Abstract of
Statistical Tables” for 1872-1881 to be prepared. This was followed by a ‘‘Statistical
Return” for 1883, published in 1884, by Sir Malcolm Fraser, Colonial Secretary, a publi-
cation continued till 1886. A Report commenting on the ‘“Blue Book” was issued, first
in 1885, as a parliamentary paper, and continued till 1889, when it was included in the
new ‘“‘ Year Book.”

In 1884 The Rt. Hon. Sir John Forrest, P.C., G.C.M.G., LL. D ., then Com-
missioner of Crown Lands and Surveyor-General, 1ssued a small pamphlet with the title
“Notes on Western Australia, with Statistics for 1883”, the precursor of the Western
Australian Year Book. The first number of this publication, viz., for 1886, appeared in
1887. It was issued by the late Mr. G. C. Knight, Registrar-General; the 1889 issue
was by Mr. W. A. Gale, Acting Registrar-General, and that for 1890 was by the present
Government Statistician, Mr. Malcolm A. C. Fraser, F.S.S., etc. As first issued the
Year Book contained 127 pp.; in 1904 it was 1283 pp.

The “Blue Book,” which up to 1890 was issued from the Colonial Secretary’s Office,
was in that year transferred to the Registrar-General. On the 1st July, 1897, a
Statistical Bureau was created as a branch of the Registrar-General’s Pepartment; the
“Blue Book” was then superseded by the “ Statistical Register.” It was not till July,
1901, that the title “ Government Statistician” was added to that of Registrar-General,
the officer who now directs the statistical office, through, however, a d1st1ncbly organised
statistical bureau. Its present publications are:—

1. Statistical Register of Western Australia.

2. Western Australian Official Year Book.

3. Monthly Statistical.Abstract.

4. Quarterly Returns of Population and Vital Statistics.
5. Preliminary Crop and Live-Stock Returns.

6. Estimates of the Areas of Wheat, etc.

7. Breadstuff Statistics.
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6. Tasmania.—Statistical Records were kept in Tasmania from as early as 1804, but
those from that year to 1823 do not appear to have been published till 1856. The “Sta-
tistical Returns of Van Diemen’s Land,” from 1824 to 1839, were published as early as
1839 by John Montagu, and afterwards, ordinarily, biennially by the Colonial Secretary
till 1853. In 1855 the register was known as the “ Statistics of Tasmania” for the first
time, and was compiled in the Private Secretary’s Office and published by order of the
Governor.

It was not, however, till 1st July, 1882, that a properly-constituted Statistical
Bureau was established ; this was the date of the appointment of the present ““ Govern-
ment Statistician,” R. M. Johnston, I1.8.0., F.8.S., etc., who was also made Registrar-
General of Births, Deaths, and Marriages. In 1882 Mr. Johnston published the
*“Statistics of the Colony of Tasmania” for 1881, with a Statistical Summary from 1816-
1881. This Register has been continued since under the same title. The ‘‘Tasmanian
Official Record” was issued for 1890 and 1891, and its title changed to ‘‘ Handbook of
Tasmania” in 1893. It has not been issued since.

7. New Zealand.—Although New Zealand is not a part of the Commonwealth of
Australia, its affairs will be treated of to some extent in this publication.

Prior to 1858 statistical compilation in New Zealand was limited to particular parts
of the territory, or to particular periods, but from 1858 to 1889 the annual statistical
volume, then the only official statistical publication issued, attempted to embody a com-
prehensive and authoritative compilation of all statistical facts. This was compiled by
the Registrar-General. In 1890 a ‘““Report on the Statistics of New Zealand” was also
published, which became, in 1892, the *‘New Zealand Official Hardbook.” The title of
this was changed in the year following to the ‘“New Zealand Official Year Book,” a title
still retained. The publications now issued are:—

(i.) Statistics of New Zealand, and (ii.) New Zealand Official Year Book;
(i11.) Fifty Years’ Progress in New Zealand—all these are annual.
(iv.) Municipal Handbook of New Zealand; Census Reports, etc.

The present Registrar-General, Mr. E. J.c von Dadelszen, has a properly-organised
statistical bureau in his department, one branch of his work being purely registrational,
the other statistical. '

§ 3. Co-ordination of Statistical Effort.

1. Early Recognition of Need for Uniformity.—As far back as 1854, William Henry
Archer, then Assistant Registrar of Victoria, recognised the necessity for *the foundation .
of a broad statistical system.” He had in mind the work of *such eminent Statists as
Farr, Neison, Porter, Quételet, Dupin, Villermé, Hoffimann, Schubert, and Ramon de 1a
Szgra.” The State Governor (La Trobe) took a warm interest in the work of making
Victorian Statistic worthy of the then state of development of the Science. Mr. Archer’s
influence affected the other colonies of Australia. In July, 1859, the Governor of South
Australia proposed that there should be ‘‘ not only unity in point of time, but also as
regards system in the compilation’’ of the facts.” A hope was expressed that the three
colonies should unite ‘‘not only in regard to the enumeration of the people, but to re-cast
and assimilate, in concert, all  Blue Book’ and other statistics, on a scientific and practi-
cal basis;’’ and South Australia was invited by New South Wales to ‘‘join in such
measures as may be calculated to secure uniformity in statistics of such importance.”’?

2. Individualistic Tendencies of States.—Notwithstanding this early recognition
that the Statistics of Australia should be developed on a uniform plan, the autonomy of
each State led to divergencies of domestic policy and practice. These divergencies tended
also to manifest themselves in the statistical technique, as well as in the facts collated.
Even where there seemed to be unity of action, or identity in the data to be collected,

1, See Preface to the first Statistical Register, Vict., 1854, p. ii. 3
2, Report by Mr. .J. Boothby, p. iii. Statistical Register, 8. Austr., 1859,
Ibid.
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the unity and identity were often more apparent than real. The comparative studies
made by each Statistician revealed with more and more clearness, in proportion as they
were thorough, the grave lack of uniformity in the statistical data and methods of the
several States, however excellent these may have been considered alone.

3. Conferences of Statisticlans.—Besides much interchange of idea, and many
informal conferences on various branches of statistic, there were six professional confer-
ences of the State Statisticians, for the purposes of reaching greater uniformity, as the
list hereunder will show.

These were followed by the Conference of November and

December, 1906, presided over by the Commonwealth Statistician.

STATISTICAL CONFERENCES.

Co?flgfe%tc e. lﬁleaé(;;?nc;;f. Colonies or States represented.‘ Object of Conference.
October, 1861 ...| Melbourne | New South Wales, Queensland, | To secure uniformity in
South Australia, Victoria. the collection and com-

pilation of statistics.
January, 1875 ... Hobart ...] New South Wales, South Aus- | To secure uniformity in
tralia, Tasmania, Victoria. the collection and com-

) pilation of statistics.
March, 1890 Hobart ...[New South Wales, South Aus- | To secure uniformity in
tralia, Tasmania, Victoria, the collection and com-
New Zealand. pilation of Census re-

turns.

February, 1900 | Sydney ...| New South Wales, Queensland, | To found a uniform basis

South Australia, Tasmania,
Victoria, Western Australia,
New Zealand.

for the estimation of
population and to se-
cure the collection and
compilation of Census
on uniform principles.

January, 1902 ...| Hobart ... New South Wales, Queensland, | To secure uniformity in
South Australia, Tasmania, | the preparation of
Victoria, Wegtern Australia, | statistical returns.

' New Zealand.

September, 1903 | Melbourne | New South Wales, Queensland, | To secure uniform me-
South Australia, Tasmania, thods in the sta‘istics
Victoria, Western Australia. | of population. '

Nov., Dec., 1906 | Melbourne | Commonwealth, and each State | Co-ordinationof the en-

therein and New Zealand.

tire statistical effort
of the Commonwealth
and State Bureaux.

4. Results of Statistical Conferences.—The main result of the various State

conferences was to maintain a certain degree of rapport between the State Statisticians,
rather than to bring about any very fundamental advance in statistical method. Agree-
ment was reached as to the ground to be covered by a form known as ** Australasian Statis-
tics,” which gave to each State of the Commonwealth and to New Zealand the necessary
knowledge of the affairs of every other part of Australasia. The conferences also secured
a considerable degree of unity of method in connection with the various Censuses. But,
as was said by the-Commonwealth Statistician in his address to the State Statisticians in
the Cenference last above-mentioned, although the fundamental object in each instance
‘“ was to secure unity of statistical method,’’ there was ‘‘ still much to be achieved.”*
‘“ The adoption of a sufficiently comprehensive set of statistical forms throughout Austra-
lia” would, it was said, ‘‘ remove much of, if not all, the limitation that exists through
diversity of method in the collection of statistical material,”’ and though it would not
‘‘ necessarily achieve a uniform degree of accuracy, it must, at least, tend toward the
attainment thereof.”’

1. Report of Conference of Statisticians, 1906, ». 17, § 13,



UNIFORMITY IN STATISTIC AN IMPERATIVE NECESSITY. 7

§ 4. Uniformity in Statistic an Imperative Necessity.

1. Uniformity an Essential.—'‘ Without uniformity there is no safety in Statistic,””
says Dr. Bertillon in his discussion on the ‘‘absolute necessity for uniformity in
Statistics.” In order to combine data, each term or category under which facts are
enumerated must have an identical meaning for each region. The necessities of a good
statistical organisation for any territory, large or small, are as follows :—

(i.) Identity of categories under which facts are to be collated.
(ii.) Substantial identity in method of collection.
(iii.) Uniformity in the scheme of presentation.
(iv.) As far as possible simultaneous collection of the facts in the different parts
of the territory.

These desiderata are obvious,” and though, academically, it is equally obvious that
comparisons are valueless unless the data compared are of the same type, it by no means
infrequently happeus that aggregates are formed from, or comparisons are made with,
dissimilar data. For example, unless two populations are similarly constituted as to sex
and age, their birth ‘and marriage rates are not immediately comparable; the relative
sobriety of two peoples cannot be immediately datermined from the police court records
of drunkenness, where there are fundamental differences in the magisterial policy of
dealing with offenders; failure of crops through drought cannot be compared wheré one
territory enters all such instances as cases of lands lying fallow, and so on. ’

2. Uniformity Demanded by Commonwealth Administration.—In so far as
Commonwealth administration is dependent upon a survey of the affairs of Australia,
so is it urgent that the statistical compilation should be uniform in character. The
well-being of the Commonwealth implies the well-being of its integral parts, viz., the
several States therein, hence a federal purview of the development of those parts should
not only be absolutely impartial, but also well founded. It is directly concerned with
the good of the whole as well as that of the individual States. Thus the Commonwealth
is materially interested in the whole of the available statistical data for each State, and
must necessarily regard statistical uniformity as indispensable. Australia, with
Tasmania, a territory of such dimensions that by far the greater part of Europe would
lie within its boundaries, possessing, moreover, a range of latitude such that its climate,
and consequently its productions, exhibit the most striking differences, possessing also
diversified physical features and general characteristics, cahnot, when examining its
development, be regarded as a homogeneous unit. This makes uniformity of statistical
method more than ordinarily important, and it is evident that a complete statistical
record of the growth and condition of its population, and of all the features of the
industrial, agricultural, and commercial effort, is essential for that critical review of its
development and tendencies, without which it would be practically impossible for the
Commonwealth Government to be adequately and accurately advised in connection with
its administrative and legislative functions. Without a well-ordered record it could not
well guard the destinies of Australia, or properly protect her interests. .

Again, the development of any one part of the Commonwealth has either immediate
reactions upon, or remotely affects all other parts, both in various ways and in differing
degrees; and the function of examining these facts, with a view to maintaining federal
interests, that is, of the States as a whole, clearly belongs to the Commonwealth
Government. Such an examination demands as a basis at least a justly formed
aggregation of the statistical data of each State.

It may be said, further, that the development of Australian trade with other
countries renders it important that the statistical records of the Commonwealth should
also afford adequate information as to the distribution and magnitude of its various
productive activities, and that, too, from the standpoint of Australia as a political entity
having a definite relation to the other parts of the British Empire, and to the outside

-t

1. “En dehors de I'uniformité, pas de salut en statistique.” Statistique Administrative, 1895, n. 8.
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world generally. In fact, to put it briefly, Australia, in founding a satisfactory
statistical technique, is merely establishing what every civilised nation has found to be
an essential of good government.

3. International Uaiformity in Statistic.—The great feature of the modern
progress in statistics is the endeavour to so arrange its technique, to so determine its
categories of inquiry and the forms in which its data are furnished, as to enable the
affairs of any one nation to be justly compared with those of any other. This advance
means that the trend of events, the development of the people and of their wealth, can
be properly studied, not only as regards the several parts of a large territory, but also as
regards the whole civilised world, only if the fundamental principles governing inter-
national statistics be rigorously observed. For this reason, in organising a fedsral
bureau of statistics, it is most important that its methods should be based upon
international precedents.

§ 5. Devolution of Census and Statistics to the Commonwealth.

1. The Commonwealth Constitution in respect of Statistics.—In the Imperial Act.
63° and 64° Victorie, Cap. 12 (the *“ Act to constitute the Commonwealth of Australia,”
and generally known as the “Commonwealth of Australia Constitution Act”), Part V. of
Chapter I. defines the Powers of the Parliament. Section 51 reads:—" The Parliament
‘* shall, subject to the Constitution, have power to make laws for the peace, order, and
*“ good government of the Commonwealth, with respect to—

* (inter alia) ** (xi.) Census and Statistics.”

2. Exercise of Prerogative in Creating a Census and Statistics Bureau.—After
conferences with the State Governments the Commonwealth Government decided to
exercise its power under the Constitution, so that the responsibility of matters concerning
the taking of Censuses, and the compilation and publication of statistics, should devolve
upon the Commonwealth Government itself. To this end it passed the ‘‘Census and
Statistics Act of 1905,” the importance of which will be clearly perceived as soon as its
provisions are studied. Because of this importance the Act is reproduced here in
extenso.

§ 6. The Census and Statistics Act of 1905.

1. General Review of the Act.—The Census and Statistics Act provides—(a) for
the constitution of the administrative scheme through which i is to achieve its end; (b)
for the taking of a decennial Census; and (c) for the collection of statistics generally. It
requires, under penalties, that information demanded by the Statistician shall be
furnished, whether for census or other statistical purposes, that in the prosecution
of necessary inquiries he may enter and inspect factories, mines, workshops, etc., that
he shall tabulate and publish statistical information collected.

2. The Act.—The following is the Act:—
THE COMMONWEALTH OF AUSTRALIA CENSUS AND STATISTICS.

No. 15 of 1905. An Act relating to the Census and Statistics of the Commonwealth.
Assented to 8th December, 1905.

E it enacted by the King’s Most Excellent Majesty, the Senate, and the House of
Representatives of the Commonwealth of Australia as follows: —

"PART I.—INTRODUCTORY.

1. This Act may be cited as the Census and Statistics Act 1905.
2. This Act is divided into parts as follows:
Part I.—Introductory. Part IT.—Administration. Part III.—The Census.
Part IV.—Statistics. Part V.—Miscellaneous.
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* 3. In this Act, unless the contrary intention appears—

‘“ Commisstoner for Affidavits™ means a person authorised under the law of the
Commonwealth or of a State to take affidavits or declarations. :

‘“Dwelling” means a building, erection, or tenement, whether permanent or
temporary, which is wholly or partly used for the purpose of human
habitation and includes any ship or other vessel in any port of the Com-
monwealth or in any inland waters thereof, or any ship or vessel regis-

, tered in Australia on a passage between any two Commonwealth ports.

‘ Factory” means any work, mill, or establishment, used for the purpose of
manufacturing, treating or preparing any article.

““Occupier” includes every governor, superintendent, officer-in-charge, or
keeper, of any gaol. prison, hospital, lunatic asylum, or public or chari-
table institution.

‘“The Statistician” means the Commonwealth Statistician.

PART 11.-—ADMINISTRATION.

4.—The Governor-General may appoint a Commonwealth Statistician, who shall
have such powers and perform such duties as are conferred.or 1mposed on him by this Act
or the regulations.

5.—(1). The Statistician, in relation to any particular matters or class of matters or
to any particular State or part of the Commonwealth, with the approval of the Minister,
may by instrument under his hand, delegate any of his powers under this Act (except
this power of delegation) so that thc delegated powers may be exercised by the delegate
with respect to the matters or class of matters or the State or part of the Commonwealth’
specified in the instrument of delegation.

(2). Every delegation shall be revocable in writing, at will, and no delegation shall
affect the exercise or performance by the Statistician of any power or duty.

6.—(1). The Governor-General may enter into any arrangement with the Governor
of any State providing for any matter necessary or convenient for the purpose of carrying
out or giving effect to this Act and in particular for all or any of the following matters:—

(a) The execution by State Officers of any power or duty conferred or imposed
dn any officer under this Act or the regulations;
. (b) The collection by any State Department or officer of any statistical or
other information required for the purpose of carrying out this Act; and
(¢) The supplying of statistical information by any State Department or
officer to the Statistician.

(2). All State Officers executing any power or duty conferred or imposed on any
officer under this Act or the regulations, in pursuance of any arrangement entered into
under this section, shall for the purposes of the execution of that power or duty be deemed
to be officers under this Act.

7. Every officer executing any power or duty conferred or imposed on any officer
under this Act or the regulations, shall, before entering upon his duties or exercising any
power under this Act, make before a Justice of the Peace or Commissioner for Affidavits
a declaration in accordance with the prescribed form.

PART II1.—THE CENSUS.

8.—(1). The Census shall be taken in the year One thousand nine hundred and
eleven and in every tenth year thereafter.

(2). The Census Day shall be a day appointed for that purpose by proclamanon

9. It shall be the duty of the Statistician, subject to the regulations and to the direc-
tions of the Minister, to prepare and issue forms and instructions, and take all necessary
steps for the taking und collection of the Census.

10.—(1). For the purpose of taking the Census, a form called the Householder's
Schedule shall be prepared. and left, in accordance with the regulations, at every dwelling
throughout the Commonwealth.
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(2). Where a dwelling is let, sub-let, or held in different apartments and occupied by
different persons or families, each part so let, sub-let, or held and used for the purpose of
human habitation shall be deemed a dwelling house.

11. Bvery occupier of a dwelling, with or for whom a Householder’s Schedule has
been left, shall, to the best of his knowledge and belief, fill up and supply therein, in
accordance with the instructions contained in or accompanying the Schedule, all the parti-
culars specified therein, and shall sign his name thereto and shall deliver the Schedule
so0 filled up and signed to the Collector authorised to receive it. Penalty, £10.

12. The particulars to be specified in the Householder's Schedule shall include the
particulars following:—

(a) The name, sex, age, condition as to, and duration of, marriage, relation
to head of the household, profession or'occupation, sickness or infirmity,
religion, education, and birthplace, and (where the person was born
abroad) length of residence in Australia and nationality of every person
abiding in the dwelling during the night of the Census Day ;

(5) The material of the dwelling and the number of rooms contained therein;

(c) Any other prescribed matters. :

13. It shall be the duty of each Collector if requested to assist occupiers of dwelling
houses in filling up the Householder's Schedule, and to satisfy himself by inquiries from
occupiers of dwellings or other persons that the Householder’s Schedule has been
correctly filled up.

14. Every person shall, to the best of his knowledge and belief, answer all questions

_asked him by a Collector necessary to obtain any information required to be filled up and
supplied in the Householder’s Schedule. Penalty, £10.

15.—(1). The Statistician shall obtain such returns and particulars as are prescribed
with respect to persons who, during the night of the Census Day were not abiding in any
dwelling.

(2). Every person shall, on being required by the Statistician so to do, furnish to
the best of his knowledge and belief any prescribed particulars relating to persons who
were not abiding on the night of the Census Day in any dwelling. Penalty, £10.

PART IV.—STATISTICS.

16. The Statistician shall, subject to the regulations and the directions of the
Minister, collect, annually, statistics in relation to all or any of the following matters :—

(a) Population ;

(b) Vital, social, and industrial matters; -

(¢} Employment and non-employment ;

(d) Imports and exports ;

(e) Interstate trade;

(f) Postal and telegraphic matters ;

(g) Factories, mines, and productive industries generally ;
(h) Agricultural, horticultural, viticultural, dairying, and pastoral industries;
(i) Banking, insurance, and finance ;

(7) Railways, tramways, shipping, and transport ;

(k) Land tenure and occupancy ; and

(1) Any other prescribéd matters.

17. For the purpose of enabling the statistics referred to in this Part of this Act to
be collected, all_prescribed persons shall, to the best of their knowledge, when required
by the Statistician so to do, fill up and supply, in accordance with the instructions con-
tained in or accompanying the prescribed form, the particulars specified in that form.
Penalty, £10.

18, Every person shall, to the best of his knowledge and belief, answer all questions
asked him by the Statistician or an officer authorised in writing by the Statistician,
necessary to obtain any information required for the purposes of any statistics autho-
rised by this Act to be collected. Provided that no prosecution for contravention of this
section shall be instituted without the consent of the Minister. Penalty, £10.
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19.—(I). For the purpose of making any inquiries or observations necessary for the
proper carrying out of this Act, the Statistician or any officer authorised in writing by -
him may, at any time during working hours, enter any factory, mine, work-shop, or
place where persons are employed, and may inspect any part of it, and all plant and
machinery used in connection with it. and may make such inquiries as are prescribed or
allowed by the regulation.

(2). No person shall hinder or obstruct the Statistician or any officer authorised in
writing by him in the execution of any power conferred by this section. Penalty, £10.

—(1). The Statistician shall compile and tabulate the statistics collected pursuant
to this Act and shall publish such statistics or abstracts thereof, as the Minister directs,
with observations thereon.

(2). All statistics or abstracts prepared for publication and the Statistician’s obser-
vations thereon (if any) shall be laid before both Houses of the Parliament. :

PART V.—MISCELLANEOUS.

21. No person shall be liable to any penalty for omitting or refusing to state the
religious denomination or sect to which he belongs or adheres.

22. No officer, after having taken the prescribed declaration, shall desert from his
duty, or shall refuse or wilfully neglect, without Ju:t excuse, to perform the duties of his
office. Penalty, £20.

23. No officer shall wilfully or without lawful authority alter any document or form
under this Act or shall wilfully sign any untrue document or form. Penalty, £50.

24. No officer shall, except as allowed by this Act or the regulations, divulge the
contents of any form filled up in pursuance of this Act, or any information furnished in
pursuance of this Act. Penalty, £50.

25. Any person who forges, or utters Lno“md it to be forged, any form or document
under this Act, shall be guilty of an indictable offence, and liable to imprisonment for a
term not exceeding three years. _ '

26. No person shall knowingly make in any form or document filled up or supplied
in pursuance of this Act or in answer to any question asked him under the authority of
this Act any statement which is untrue in any material particular. Penalty, £50.

27. The Governor-General may make regulations, not inconsistent with this Act,
prescribing all matters and things which. by this Act, are required or permitted to be
prescribed, or which are necessary or convenient to be prescribed for carrying out or
giving effect to this Act.

§ 7. Creation of the Commonwealth Bureau of Census and
Statistics.

1. Appointment of Commonwealth Statistician and Staff,.—On 18th June, 1906,
the first Statistician for the Commonwealth of Australia was appointed. Before creating
the Commonwealth Bureau of Census and Statistics, the statistical work being done in
the several States was examined. This work was carried out partly by the Common-
wealth departments of Trade and Customs and that of Posts, Telegraphs, and Telephones,
and partly by the State Statisticians. The principal professional officers of the Common-
wealth Bureau had also to be selected.

The professional officers appointed to the command of the various greater divisions
of statistic in this Bureau were:—

JOHXN STONHAM,-M.A., Sydney University (Chief Compiler).

HENRY SPONDLY, Zurich University.

CHARLES HENRY WICKENS, Associate of the Institute of Actuaries.
FREDERICK DALGLISH ROSSITER, M.A., Melbourne University.
EDWARD TANNOCH MCPHEE, Tasmanian Statistical Bureau.

Each of these officers had had long experience in the practical work of compiling, each-
possessed the requisite mathematical and linguistic attainments for the branches of
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statistic with which he was called upon to deal, and each had special qualifications in
particular branches of statistic.

"2. Organisation of the Bureau.—Through the Foreign Office of the British Gov-
ernment the Commonwealth Statistician was placed in direct communication with the
chiefs of statistical and similar departments throughout the world, and foreign Govern-
ments were asked—(a) to furnish their statistical publications, including such back
numbers as could be spared; and (b) to enter into a general arrangement for exchange of
publications. It would be impossible to speak too highly of the generous response which
has been made to this request, a requést to which a young country like Australia can make
adequate return only in the somewhat distant future. Owing to this generous response:
the Library of the Bureau is now excellently furnished in respect of foreign publications:
it possesses those of almost every country in the world. The necessary professional
library and material equipment was also obtained, and the professional activity of the
Bureau commenced by endeavouring to secure a higher degree of uniformity and accuracy
in Australasian Statistic. This will again be referred to hereinafter.

3. The Technical Library of the Bureau.—Although the more purely technical
portion of the Library of the Bureau has not reached normal requirements, the Common-
wealth Government has made it possible to create a well-selected nucleus of works of

. reference, treatises on the technique of statistics in the several leading languages,
dictionaries of languages,works on special branches of statistic, economics, finance and
statecraft, actuarial and similar matters. The library has also been equipped with
tolerably complete sets of the leading British and foreign journals of Statistical and
Actuarial Science, and with necessary works on higher mathematies.

§ 8. The Statistical Conference of 1906.

1. Personnel, etc., of Conference.—A Conference of Statisticians was convened for
the end of November, and actually met on the 30th of that month and the succeeding
days till 8th December, inclusive. ~ All the States were represented, as also New Zealand.
The following was the personnel of the Conference :—

Commonacealth of Australia ... G.H. KNIBBS, F.S.S., F.R.A.S., etc., Commonwealth
Statistician, President of the Conference.

New South Wales ... ... H. C. L. ANDERSON, M.A., Director of Intelligence
Department and Bureau of Statistics.

Victoria ... ... E.T.DRAKE, Government Statist.

Queensland ... THORNHILL WEEDON, F.S.S., Government Statis-
tician and Registrar-General.

South Australia ... L. H. S8HOLL, 1.8.0., Chief Under-Secretary and
Government Statistician.

Western Australia ... ... C. H. WICKENS, A.L.A., late Actuary and Compiler,
Government Statistician’s Office, Perth, W.A.

Tasmania ... ... R. M. JOEBNSTON, F.8.8., I.8.0., etc., Government

. Statistician and Registrar-General.
New Zealand ... E.J. vON DADELSZEN, Registrar-General and Gov-

ernment Statistician.

Before the Conference actually met, however, an exhaustive but rapid examination
of the whole range of Australian Statistic was made by the Commonwealth Statistician,
and over 150 forms for unifying statistical returns were prepared. On opening, an address
was given pointing out the main object of the Conference, and in what way the Statistics
of Australia could be fundamentally improved. Uniformity as regards method, matter,
and time of collection was essential. The desirableness of giving some indication of the
address is obvious, and, as it discloses the policy of the Bureau, necessary for public infor-
- mation in the wider sense.



THE STATISTICAL CONFERENCE OF 1906. 13

2. Abridged Extracts from Commonwealth Statistician's Address.—The Conference
met for the following specific purposes, viz.:—

(i.) To determine, («) the means by which uniformity in the statistical categories
of the Australian State Bureaux, and an equal degree of accuracy in each
could be secured ; and (b) the methods of so collecting statistical informa-
tion as to insure, with uniform categories and equally accurate aggregates,
the greatest possible uniformity in the significance of statistical results.

(it.) To definitely fix the localities to which the various statistical aggregates shall
apply.

(i1i.) To decide upon, {a) the best practical means of collecting statistical informa-
tion regarding primary and secondary production and industry in all its
bearings ; (b) the best method of forming estimates of the quantity and
value of production generally, and (c) the means of obtaining exact
statistics relating to all matters of finance and economics generally.

(iv.) To secure greater precision in each branch of vital statistics, and in statistics
relating to social condition.

(v.) To insure accuracy in estimating the fluctuation of population in the Austra-
lian States, and to secure a uniform practice in regard thereto.

(vi.) To consider the means of obtaining accurate records of Interstate Trade.

(vii.) To adopt a complete set of forms required for the collection of statistical data.

(viii.) And to consider all other matters which may be necessary for giving full effect
to the programme outlined.

The imperative necessity for uniformity, method, and order and date of compilation
was referred to in the following terms :—

“ It must be evident that statistical uniformity is an essential in regard to statistical
data sought by the Commonwealth. In this there can be no via media.”’ . . . ‘‘ At the
present time no definite order of sequence has been adopted by all the States in issuing
the various chapters of their Statistical Registers. Indeed, a State does not always
pursue the same order in its successive issues. While this does not much matter from a
purely State point of view, its persistence would strike at the very foundation of that
principle of uniformity which must necessarily be the basis of Commonwealth statistical
policy. If the Federal statistical aggregates are to be issued within a reasonable time,
a definite order in the preparation of each branch of statistics’’ must be followed .
““The fundamental question for the consideration of the Conference is not the academic
one, ‘ whether it be possible to elaborate a set of ideally perfect forms,” but the practical
one, ‘ whether the information can be collected through the various State Bureaux in
accordance with the forms adopted,” and in order that the proper advantage should be
derived from the unification of statistical method throughout Australasia, it is necessary
that the response of each State to the demand for statistical information should be
co-extensive.

¢

After paying a tribute to the excellent work done by the police as ‘‘ enumerators
with special qualifications,’’ and pointing out that in largely requisitioning their services,
we are simply following the lead of advanced countries, reference was made to the need
for greater attention to the localisution of statistical aggregates, in the following terms:—

‘ Every one who has closely studied statistics will recognise that to make statistical
information precise, and to make it adequately informative, it will be necessary to do two
things, viz.:—(«a) Localise the collection of statistics so that they will refer to definite
corresponding areas, and (b} So determine the boundaries of such areas”that they shall
be coterminous and fixed. Speaking generally, it may be said that, at the present time,
the territorial divisions for different purposes pay little regard to each other; there has
been no adequate attempt to so divide the Australian States that the larger divisions for
any one purpose shall be coterminous with boundaries fixed for other purposes. In other
words, the regional divisions for different purposes often have in general no definite
relationy to each other, nor do they embrace a whole nuinber of smaller divisions with
coterminous boundaries.”’
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It was pointed out as eminently desirable that, before the Census of 1911, the matter
should be resolved. The various territorial sub-divisions existing are as follows :—

VARIOUS TYPES OF AREAS INTO WHICH THE STATES ARE DIVIDED.

Agricultural Areas and Districts Municipalities

Boards of Advice Areas Parishes and Hundreds
Board of Works Districts Petty Sessions Districts
‘Boroughs ) Police Districts
Circuits Ports, Harbour Areas
Cities Post Delivery Districts
Counties Public Health Districts

Electoral (Commonwealth) Divisions and | Quarter Sessions Districts
possibly Sub-Divisions, Polling Areas, | Registration (Births, Deaths, and Mar-

ete. riages) Districts
Electoral (State) Districts, Provinces, Road Districts

Divisions, Sub-Divisions, ete. School Board Districts
Harbour Trust Areas Shires
Irrigation Areas States
Land Boards and Survey Districts Stock Districts
Land Districts Telegraph (Lineman’s Sections)
Land Divisions . Telephone (Exchange) Areas
Local Government Areas Towns
Magisterial Districts Vermin Destruction Districts
Meteorological Zones or Units Water Supply Areas.
Mining Districts {various)

It ‘was urged that in order that ‘‘no ordinary statistical question regarding the
distribution of the population, of its qualified voters, of its agricultural, commercial,
industrial, mining, pastoral, or viticultural activities should remain insusceptible of
immediate and accurate answer,”’ in order that all ‘‘ specific forms of primary industry
may Dbe discussed in relation to means of communication,” and in order that all
questions relating to ‘‘ the extent of our various natural resources, of deforestation and
natural and artificial reafforestation, of the probable consequences of water conservation
and irrigation, and in fact any project for developing our territory, should be susceptible
‘of analysis,” it is necessary to definitively localise statistical aggregates.

Regarding simultaneity in the order of supply of information, the following was
suggested, viz.:— :

SUGGESTED ORDER IN WHICH INFORMATION SHALL BE SUPPLIED.

(i.) Population (xiii.) Railways and Tramways
(ii.) Vital Statistics (xiv.) Public Finance
(iii.) Education (xv.) Private Finance (excl. Savings
(iv.) Mining Industry ’ Banks)—
- (v.) Law and Crime Building and Investment Societies
(vi.) Forestry and Fisheries Co-operative Societies
(vii.) Land Settlement Companies
(viii.) Agriculture Industrial and Trade Unions
(ix.) Pastoral Industry (including Dairy- Friendly Societies
ing) - Probates
(x.) Manufactories (xvi.) Local Government
(xi.) Wages (xvii.) Hospitals and Charities.
(xii.) Savings Banks

In regard to Statistics of Trade and Customs, it was said that ‘“an endeavour
has been made to take account of the principles of classification agreed upon at the
Hobart Conference of Statisticians in 1902. This classification has, however, not been
generally followed by the State Bureaux, nor has it been possible to strictly adhere to it
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now.

Some advance towards the adoption of a better classification than a merely
alphabetical one has, however, been made, as the following outline will shew.

It aims

at collecting commodities in large groups of analogous character.”’

CATEGORIES OF ITEMS IN TRADE AND CUSTOMS STATISTICS.

Class No.
(i.) Foodstuffs of Animal Origin, but
excluding Living Animals
(it.) Foodstuffs of Vegetable Origin
(iti.) Beverages (non-alcoholic) and Sub-
stances used in making
{(iv.) Spirits and Alcoholic Liquors, in-
cluding Spirits for Industrial Pur-
- poses, and Pharmaceutical Pre-
parations dutiable as Spirits
(v.) Tobacco and preparations thereof
(vi.) Live Animals
(vii.) Animal Substances (mainly unmanu-
factured) not Foodstuffs
Vegetable Substances and Fibres
Apparel, Textiles, and Manufactured
Fibres
(x.) Oils, Fats, and Waxes
(xi.) Paints and Varnishes
(xii.) Stonesand Mineralsused industrially
(xiii.} Metals (unmanufactured) and Ores

(viii.
(ix.

[P

—

Class No.
(xiv.) Metals, partly manufactured
(xv.} Metals (manufactured), including
Machinery
(xvi.) Specie
(xvii.) Leather and Manufactures of
Leather, and substitutes there-
for; also Indiarubber and India-
rubber Manufactures
(xxiit.) Wood and Wicker, raw and manu-
factured
(xix.) Earthenware, Cements,
Glass, and Stoneware
(xx.) Paper and Stationery
(xxi.) Jewellery, Timepieces, and Fancy
Goods
(xxii.) Optical, Surgical, and Scientific
Instruments
(xxiii.), Drugs, Chemicals, and Fertilizers
(xxiy.) Miscellaneous
(xxv.) Excise.

China,

The value of a complete record of Interstate Trade in Australia was urged, and of
treating shipping statistics in such a manner as to disclose the 51gn1ﬁcance of the traffic,

and of the various ports of call or destination.

The question of the Census was dealt with, but will be referred to elsewhere, viz.,

in dealing with the question of population.

3. Resume of the Conference Resolutions.—The details of the resolutions are

rather of technical than general interest.
features will therefore be adequate for ordinary reference.

The following indication of their main
The several provisions or

requirements mentioned hereunder were unanimously affirmed as desirable:—

(i.) In the interests alike of each State and the Commonwealth the collection
and compilation of statistical information by the State Statistical Bureaux
should be co-extensive, and, within the limits indicated by the adopted
forms, uniform in respect of method and order and date of compilation;
and each State Bureau should be equipped so as to make it possible to

respond to this demand.

(i).) Excepting in the case of information confidentially collected, or compilation
confidentially made for the State or Commonwealth Governments, the
whole of the statistical information in each Statistical Bureau should be
immediately available to the Commonwealth or State Statisticjans.

(iii.) In order to secure uniformity in the compilation and interpretation of
statistical data, a complete scheme of instructions should be drafted by the
Commonwealth Statistician for general adoption.

(iv.) The classification of the International Institute of Statistics should be

adopted.'”

(v.) A quinquennial enumeration of population is necessary owing to the rapid
movement of population in Australia.
(vi.) A monthly record of Interstate Trade should be furnished.

1. The Commonwealth Statistician was asked to translate the necessary nosological classifi-

cation, which he has since done.
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(vii.) Statistics of production should be so published as never to disclose the opera-
tions of individual establishments, and, in general, in order to engender the
necessary confidence in the minds of informants as to the strictly impersonal
nature of statistical inquiries, and so secure readiness to furnish accurate
information, the customary statistical practice of maintaining absolute
secrecy should, under no circumstances, be departed from.

(viii.) Statistical publications of the Commonwealth and States should be of uniform

sizes, and uniform as to order of matter.

(ix.) Trade Statistics should be published for each calendar year in accordance with
the categories referred to (Sub-section 2) hereinbefore, and in statistics of
export the State of origin should be shewn.

(x.) All questions of mathematical method, mode of determining means, etc., shall
be decided for all States by the Commonwealth Statistician.

Effect is gradually being given to these resolutions as opportunity offers; the
Statistics of Trade and Customs, however, for 1906 have been published as heretofore
under the alphabetical arrangement, in response to the urgent request of the Trade and
Customs Department.

§ 9. Sources of Information.

1. State Statistical Bureaux.—The State Statistical Bureaux are now endeavouring,
under the authority of the Census and Statistics Act, to collect and arrange all informa-
tion under a common method and according to uniform categories. The State Bureaux
will, therefore, have a double funchion, viz., they will collect—(a) for their immediate
requirements as States, and (b) as integral parts of the Commonwealth. The collections
are made—(i.) by the police, (ii.) by special collectors, (iii.) by direct demand for returns,
and (iv.) by compilation from official departmental reports.

2. Commonwealth and State Departments.—All statistical compilations of Com-
monwealth and State Departments are forwarded as soon as published, and occasionally
in manuscript prior to publication, to the ‘‘Commonwealth Bureau of Census and
Statistics,” for the purpose of facilitating official statistical compilation on behalf of the
Commonwealth.

3. Scientific and Technical Experts.—The services of scientific and technical
experts are requisitioned where necessary, so that the whole of the information published
under the auspices of the Commonwealth will be as authoritative and accurate as it is
possible to make it.

4. Direct Inquiry by Commonwealth Bureau.—Where necessary, direct demands
for information will be made by the Commonwealth Bureau itself, in order to comply
with the scope of statistical information authorised by the Act. These demands must,
according to this Act, be complied with, but the conditions under which the demands
will be made will, wherever possible, be such as to minimise the labour of responding
thereto. “Absolute secrecy as to the results of individual responses will also always be
maintained, and the information collected by the Bureau be used exclusiv ely for statisti-
cal purposess
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SECTION 11

FEDERATION AND FEDERAL LEGISLATION.

§ 1. The Federal Movement in Australia.’

1. Early Stages of the Federal Movement.' —Notwithstanding that the early
tendencies of Australia were those of a separate evolution of isolated settlements,
attempts were made to bring about some measure of intercolonial reciprocity. Partly
through the attitude of the Colonial Office, and partly through the want of sympathy
that had already risen as between one colony and another, these attempts at first came to
nought. Governor Fitzroy in a despatch dated as early as 29th September, 1846, realised
the desirableness of considering the interests of the Australian colonies in their generality.
Earl Grey’s still more notable despatch of 31st July, 1847, recognised that there are
-questions which affected ‘* Australia collectively, the regulation of which, in some uniform
manner and by some single authority, may be essential to the welfare of them all,” and
‘“a central legislative authority for the whole of the Australian colonies’ was actually
contemplated. The ‘‘ apprehension and dismay’’ which was then expressed, retarded,
however, the issue. In 1849, » Committee of the Privy Council recommended, in addition
to a uniform tariff, that one of the Governors should be constituted ‘* Governor-General
of Australia,” and be authorised to convene a ‘‘ General Assembly of Australia,” to
consist of a single House of from 20 to 30 delegates. Sir Charles Fitzroy was actually
appointed ‘‘ Governor-General of all Her Majesty’s Australian Possessions’’; and thus
the Governor of New South Wales was constituted a sort of advisory over-lord of
Australia, a distinction which, however, was practically but nominal, and which soon
ceased (1861). In 1853, Wentworth’s Constitutional Committee indicated the need for ‘‘ the
establishment at once of a General Assembly,’’ but a really national unity for Australia
was not contemplated. Dr. Lang’s idea of a ‘‘ great federation of all the colonies of
Australia,’’ propounded in 1852, was ridiculed by Wentworth. A Victorian committee
in 1853 reiterated the desirableness of a ** General Assembly.”’

In 1854, in the Sydney Morning Herald, *' John Adams™ (Revd. John West), urged
the need of union, and in 1857 a memorial by Wentworth to the Secretary of State for
the Colonies emphasised the need of a ‘“Federal Assembly,” which, it was suggested, should
be perambulatory. An ‘‘ Enabling Bill,” drafted to empower two or more Legislatures to
create the Assembly, met, however, with a discouraging reception; Her Majesty's
Government would not promote the object of the memorialists. This Bill, though it
provided for equal representation on the preliminary Convention, did not bind that Con-
vention to the principle of equal representation in the Federal Assembly. In January,
1857, Mr. (afterwards Sir) Charles Gavan Dufly, brought about the appointiment of a ** Select
Committee” of the Legislative Assembly of Victoria, * to inquire into and report upon the
necessity of a federal union of the Australasian Colonies,” etc., with the result that the
ultimate necessity of a federal union was unanimously affirmed, most believing that the
time for union had actually arrived.

In August of the same year, a Select Committee of the Legislative Council of New
South Wales was appointed *“ to consider and report upon the expediency of establishing

1. For a presentation in succinct form of the history of the federal movement, reference may
be, made to the masterly sketch in Part IV., with the title, “* The Federal Movement in Australia,”
in “The Annotated Constitution of the Australian Commonsw ealth,”’ pp. 79-261, by the Hon. Sir John
chll( &% .D.; and Robert Randolph Garran, M.A., C.M.G., Sydney, Melbourne and London, 1901,
pp. x1-1008.
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a Federal Legislature,” etc. It was pointed out that Imperial legislation was necessary,
and that the matter could not be postponed without the danger of creating serious antag-
onism and jealousy. When it seems to have been in a fair way to have realised union,
the advent of the Cowper administration in New South Wales, with Mr. (afterwards Sir)
James Martin as the dominating personality of the Cabinet, blotted out the hope, since
neither Mr. Cowper nor Mr. Martin cared for the federal ideal. South Australia in the
same year, and Queensland in the year 1859, were still less favourable to the federal
scheme. In 1860, Mr. Duffy’s attempt to bring about a Conference on Federal Union
failed also.

Though Federation proved unattainable, the differences in the tariffs enforced
political attention. On the adoption of the 1855 Tariff of New South Wales, trade across
the Murray River became free (1st November, 1855). In 1862, the Colonial Secretary of
South Australia having opened up a correspondence with the other colonies on the question
of a uniform tariff, Mr. Duffy again tried to bring about a consideration of the larger
question of Australian Federation, the resulting conference meeting in Melbourne in
March, 1863. Intercolonial Conferences were resorted to between 1863 and 1880 to
secure such uniform legislation and concerted administration as appeared desirable. At
one of these (March, 1867), Mr. (afterwards Sir) Henry Parkes came into prominent
notice as an advocate of Federation, expressing himself in the following terms :—*¢ . .
The time has arrived when these colonies should be united by some federal bond. . . .
There are questions projecting themselves . . . which cannot be dealt with by

individual Governments. . . . I believe it will lead to a permanent federal
understanding.”” A Bill passed was, however, shelved by the Home Government.

2. The Federal Council.—A distinct stage in the progress toward Federation was
marked by the Conference of November and December, 1880, and January, 1881. Tt
was affirmed, infer alia, that the time had arrived when a Federal Council should be
created to deal with intercolonial matters, but in submitting the Bill for the creation of
this council, it was affirmed that ‘‘ the time is not come for the construction of a Federal
Constitution, with an Australian Federal Parliament.”’ Nothing practical, however,
was done; in fact, till 1888 every proposal for either complete or partial federation
wholly failed. At a banquet at Albury, to signalise the junctioning of the railway
systems of New South Wales and Victoria, Mr. James Service said:—*° We want
federation, and we want it now.”” But internal necessity was apparently not strong
enough to crystallise federation into an actuality, until the external need was brought
home to all the colonies by increased activity of foreign powers in the Pacific. The
weakness of independent colonies was shewn by the situation which arose through Sir
Thomas McIlwraith’s action in taking possession of New Guinea. This action was not
endorsed by the Home Government, and it was manifest that effective representation to
that Government was well-nigh impossible for individual and unfederated colonies. On
28th November, 1888, a ‘‘ Convention’’ met in Sydney, at which the seven colonies and
Fiji were all represented. Mr. Service had in view the establishment of a really federal
Government, but the Bill drafted was a ‘‘ Bill to establish only a Federal Council of
Australasia.”” In July and August, 1884, the Legislatures of Victoria, Tasmania,
Queensland, Western Australia, and Fiji addressed the Crown praying for the enactment
of the Federal Council Bill. New South Wales and New Zealand held aloof. Sir Henry
Parkes regarded such a council as likely to ‘‘impede the way for a sure and solid
Federation."’

_The Bill, however, was introduced in the House of Lords on 23rd April, 1885, by the
Earl of Derby, in response to the desires of the ‘‘ Convention,’”” and gave any colony
power to secede from the council. It became law oun 14th August, 1885, and was known
as the ‘* Federal Council of Australasia Act, 1885.”” The career of this council shewed
that it could not hope to be effective, and it met for the last time in January, 1899.

3. Formative Stages of the Federal Movement.—Although the lot of Australia
has happily been, thus far, peaceful, events as far back as 1878 brought a consciousness
of the need for federal defence into prominence, and arrangements were entered into
with the Imperial Government for a scheme of naval protection. This was ratified by
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the Australasian Naval Force Acts, Queensland being the last to come into line, viz., in
1891. Early in 1889 Sir Henry Parkes had confidentially suggested to Mr. Duncan
‘Gillies the necessity for a Federal Parliament and Executive. TUnable to accept the
latter’s suggestion that New South Wales should give its adhesion to the Federal
Council, the former statesman urged the institution of *‘a National Convention for the
purpose of devising and reporting upon an adequate scheme of Federal Government.’’
This led to the Melbourne Conference of 6th February, 1890. It was at the banquet on
this occasion that, in proposing ‘‘ A United Australasia,”” Mr. James Service pointed out
that the tariff question was ‘‘a lion in the path,”” which federationists must either slay,
or by which they must be slain; in the reply to which Sir Henry Parkes made use of his
historic phrase, ‘‘ the crimson thread of kinship runs through us all.”” Certain elements
of doubt being expressed as to the motives underlying the movement, Sir Henry Parkes
said :—** We desire to enter upon this work of Federation without making any condition
to the advantage of ourselves, without any stipulation whatever, with a perfect prepared-
ness to leave the proposed convention free to devise its own scheme, and, if a central
Parliament comes into existence, with a perfeét reliance upon its justice, upon its
wisdom, and upon its honour. . . . Ithink . . . an overwhelming majority of
my countrymen . . . will approve of the grand step . .. . of uniting all the
colonies under one form of heneficent government, and under one national flag.”

The first National Australasian Convention, under the presidency of Sir Henry
Parkes, was convened on 2nd March, 1891, all the colonies being represented, and also
New Zealand. A Bill was drafted dealing comprehensively with the whole issue, giving
federationists a definite plan of action, and anti-federationists a definite indication for
attack. The draft Bill was considered by the Parliaments of New South Wales, Victoria,
South Australia, and Tasmania, but not by those of Queensland, Western Australia, and
New Zealand, and, in short, the parliamentary process of dealing with the matter may
be said to have entirely failed. Federal sentiment, however, was strengthening. The
collapse of the “land boom” had made apparent how intimately the interests of each
colony are related ; the dangers of disunion became more obvious. The Australian
Natives’ Association took up the federal cause with enthusiasm, Federation leagues were
established, and the issues were intelligently and widely discussed. The late Sir George
Dibbs’ unification scheme helped to make the issue a real one. At the Conference of
Premiers, which met at Hobart on 29th January, 1895, it was agreed that federation
‘“was the great and pressing question of Australian politics,” and that ** the framing of a
Federal Constitution” was an urgent duty. The resuscitation of the whole matter led
to the passing of Enabling Acts. In New South Wales this received the Royal assent on
23rd December, 1895; South Australia anticipated this by three days; the Tasmanian
Bill was passed on 10th January, 1896, the Victorian on 7Tth March, 1896; Western Aus-
tralia fell into line on 27th October. The ‘“People’s Federal Convention,” held at
Bathurst, N.S.W., in November, 1896, gave a considerable impulse to the movement;
to wait longer for Queensland was considered unnecessary, and the 4th March, 1897, was
fixed as the date for the election of federal representatives for New South Wales, Victoria,
South Australia, and Tasmania. Western Australia soon followed suit, and on 22nd
March the representatives met at Adelaide. In the discussions it was evident that the
federal progress in the. point of view had been considerable. Constitutional, Finance,
and Judiciary Committees were appointed, and a Bill drafted. This was reported to the
Convention on 22nd April and adopted on the following day, the Convention adjourning
till the 9nd September following. The Pariiaments of New South Wales, Victoria,
South Australia, Tasmania, and Western Australia discussed the question before the
Sydney Session of the Convention, opened on the 2nd September, 1897. The business
of the Convention involved the general reconsideration of the whole Bill, and the con-
sideration of no less than 286 suggested amendments. The work was of great value, as
it gave u definitive character to that of the Melbourne Session of 1898, extending from
20th January to 17th March. This particular session of the Federal Convention was of
all the most important, and the necessity of reaching a final decision gave to its delibera-
tions corresponding weight. After an interval of 11 weeks, a popular vote was taken in
four colonies, viz., New South Wales, Victoria, Tasmania, and South Australia.
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Western Australia took no action, and Queensland stood aloof. The vote was as:
follows :—

South
Australia.

New South

Wales. Tasmania. TOTALS.

Victoria.

For Federation as drafted ... 71,595 100,520 35,800 11,797 219,712
Against ,, .y 66,228 22,099 17,320 2,716 108,363

Majority ... | 5,367 | 78,421 | 18,480 9,081 | 111,349

This majority in New South Wales being legally insufficient, the following day the-
Premier (Rt. Hon. G. H. Reid, P.C.) telegraphed to the other Premiers, inviting them
to meet in conference with a view of amending the Bill. Queensland fell in with the
suggestion. On 22nd January, 1899, the Premiers of the six colonies met at Melbourne,
and as a result seven amendments were made in the Bill. This step was virtually the:
solvent of the few outstanding difficulties which could in any way be regarded as
fundamental.

4. Adoption and Enactment of the Constitution.—After the necessary preliminaries,
the 20th June, 1899, was the day fixed for the second referendum, the results on that
day being:—

South
Australia.

New South Tasmania. Qﬁféls‘ TOTALS.

Wales. Victoria.

For Federation... | 107,420 152,653 65,990 13,437 38,488 377,988
_ Against ,, .| 82,741 9.805 | 17.053 791 | 30,996 | 141,386

L
Majoriby ... | 24,679 | 142848 | 48,937 12,646 7,492 236,602

“Never before,” say Sir John Quick and Mr. Garran, “have a group of self-
governing, practically independent communities, without external pressure or foreign
complications of any kind, deliberately chosen of their own free will to put aside their
provincial jealousies and come together as one people, from a simple intellectual and
sentimental conviction of the folly of disunion and the advantages of nationhood.
The States of America, of Switzerland, of Germany, were drawn together under the-
shadow of war. Even the Canadian provinces were forced to unite by the neighbour-
hood of a great foreign power. But the Australian Commonwealth, the fifth great
federation of the world, came into voluntary being through a deep conviction of national
unity.”.

On 22nd December, 1899, the Secretary of State for the Colonies (Mr. Joseph
Chamberlain), expressed the hope that a delegation of the federating colonies should visit
England, when the Commonwealth Bill was submitted to the Imperial Parliament. It
was arranged that this delegation should consist of Mr. Edmund Barton (N.S.W.), Mr.
Alfred Deakin (Vic.), Mr. C. C. Kingston (S.A.), Sir P. O. Fysh (Tas.). Mr. S. H.
Parker was later appointed a delegate for Western Australia. Modifications having been
suggested by the Imperial Crown Law Office, the delegates forwarded to the Secretary of
State for the Colonies a memorandum, urging the passage of the Bill in the form affirmed
in Australia. While the matter was under consideration, Mr. W. P. Reeves, the Agent-
General, was appointed a delegate for New Zealand. The position of Western Australia
and New Zealand in connection with the whole matter was well considered, and after a
final memorandum (4th May) from the Imperial Government had been replied to by four
of the delegates (8th May), the Commonwealth Bill was, on 14th May, introduced in
the House of Commons. The second reading was moved on 21st of the month, and the
discussion in Committee began on 18th June. The Royal Assent was given on 9th July,
1900.
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On 31st July, Western Australia had a referendum on the question of federating, the
result being :— i
’ For, 44,800 ; against, 19,691 ; majority for, 25,109.

On the 21st August, both Houses of Parliament of Western Australia passed addresses
praying that that State might be included as an “‘ original State” of the Commonwealth.

On the 17th September, Her Majesty the late Queen signed the proclamation
declaring that on and after the first day of January, 1901, the people of New South
Wales, Victoria, South Australia, Queensland, Tasmania, and Western Australia, should
be united in a Federal Commonwealth, under the name of the Commonwealth of
Australia. .

This, in the briefest possible outline, is the story of the laying of foundations of
Australian nationhood, in the closing vears of the 19th Century, and of the consumma-
tion of the Constitution under which it now advances.

§ 2. The Creation of the Commonwealth.

1. The Act.—It seems singularly appropriate that the first Official Year Book of the
Commonwealth of Australia, should include a record of its Constitution. The following
is the Act in extenso :—

THE COMMONWEALTH OF AUSTRALIA CONSTITUTION ACT.
63 & 64 VICT., CHAPTER 12.
An Act to constitute the Commonavealth of Australia. {9th July, 1900.]

HEREAS the people of New South Wales, Victoria, South Australia, Queensland,

and Tasmania, humbly relying on the blessing of Almighty God, haveé agreed to

unite in one indissoluble Federal Commonwealth under the Crown of the United
Kingdom of Great Britain and Ireland, and under the Constitution hereby established :

And whereas it is expedient to provide for the admission into the Commonwealth of
other Australasian Colonies and possessions of the Queen :

Be it therefore enacted by the Queen’s Most Excellent Majesty, by and with the
advice and consent of the Lords Spiritual and Temporal, and Commons, in this present
Parliament assembled, and by the authority of the same, as follows :—

1. This Act may be cited as the Commonwealth of Australia Constitution Act.

2. The provisions of this Act referring to the Queen shall extend to Her Majesty’s
heirs and successors in the sovereignty of the United Kingdom.

3. It shall be lawful for the Queen, with the advice of the Privy Council, to declare
by proclamation that, on and after a day therein appointed, not being later than one
year after the passing of this Act, the people of New South Wales, Victoria, South
Australia, Queensland, and Tasmania, and also, if Her Majesty is satisfied that the
people of Western Australia have agreed thereto, of Western Australia, shall be united in
a Federal Commonwealth under the name of the Commonwealth of Australin. But the
Queen may, at any time after the proclamation, appoint u Governor-General for the
Commonwealth.

4. The Commonwealth shall be established, and the Constitution of the Common-
wealth shall take effect, on and after the day so appointed. But the Parliaments
of the several colonies may at any time after the passing of this Act make any such laws,
to come into operation on the day so appointed, as they might have made if the
Constitution had taken effect at the passing of this Act.

5. This Act, and all laws made by the Parliament of the Commonwealth under the
Constitution, shall be, binding on the courts, judges, and people of every State and of
every part of the Commonwealth, notwithstanding anything in the laws of any State ;
and the laws of the Commonwealth shall be in force on all British ships, the Queen’s
ships of war excepted, whose first port of clearance and whose port of destination are in
the Commonwealth.

6. “The Commonwealth” shall mean the Commonwealth of Australia as established
under this Act.
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“The States” shall mean such of the colonies of New South Wales, New Zealand,
Queensland, Tasmania, Victoria, Western Australia, and South Australia, including the
northern territory of South Australia, as for the time being are parts of the Common-
wealth, and such colonies or territories as may be admitted into or established by the
Commonwealth as States; and each of such parts of the Commonwealth shall be called
“a State.”

*Original States” shall mean such States as are parts of the Commonwealth at its
establishment.

7. The Federal Council of Australasia Act 1885 is hereby repealed, but so as not to
affect any laws passed by the Federal Council of Australasia and in force at the establish-
ment of the Commonwealth.

Any such law may be repealed as to any State by the Parliament of the Comnmon-
wealth, or as to any colony not being a State by the Parliament thereof.

8. After the passing of this Act the Colonial Boundaries Act 1895 shall not apply
to any colony which becomes a State of the Commonwealth; but the Commonwealth
shall be taken to be a self-governing colony for the purposes of that Act.

9. The Constitution of the Commonwealth shall be as follows :—

THE CONSTITUTION.

This Constitution is divided as follows :—

Chapter I.—The Parliament :— Chapter ITI.—The Judicature.

Part I.—General. Chapter IV.—Finance and Trade.

Part IT.—The Senate. Chapter V.—The States.

Part IIT.—The House of Representatives. | Chapter VI.—New States.

Part IV.—Both Houses of Parliament. Chapter VII.—Miscellaneous.

Part V.—Powers of the Parliament. Chapter VIII.—Alteration of the Constitu-
Chapter II.—The Executive Government. | tion.

The Schedule.

CHAPTER I.—THE PARLIAMENT.
PART I.—-GENERAL.

1. The legislative power of the Commonwealth shall be vested in a Federal Parlia-
ment, which shall consist of the Queen, a Senate, and a House of Representatives, and
which is hereinafter called ‘‘ The Parliament,”’ or ‘‘ The Parliament of the Common-
wealth.”’

2. A Governor-General appointed by the Queen shall be Her Majesty's representative
in the Commonwealth, and shall have and may exercise in the Commonwealth during
the Queen’s pleasure, but subject to this Constitution. such powers and functions of the
Queen as Her Majesty may be pleased to assign to him.

3. There shall be payable to the Queen out of the Consolidated Revénue fund of the
Commonwealth, for the salary of the Governor-General, an annual sum which, until the
Parliament otherwise provides, shall be ten thousand pounds.

The salary. of a Governor-General shall not be altered during his continuance in

office.
. 4. The provisions of this Constitution relating to the Governor-General extend and
apply to the Governor-General for the time being, or such person as the Queen may
appoint to administer the Government of the Commonwealth; but no such person shall
be entitled to receive any salary from the Commonwealth in respect of any other office
during his administration of the Government of the Commonwealth.

5. The' Governor-General may appoint such times for holding the sessions of the
Parliament as he thinks fit, and may also from time to time, by Proclamation or
otherwise, prorogue the Parliament, and may in like manner dissolve the House of
Representatives.

After any general election the Parliament shall be summoned to meet not later than
thirty days after the day appointed for the return of the writs.
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The Parliament shall be sumhmoned to meet not later than sis months after the
establishment of the Commonwealth.

6. There shall be a session of the Parliament once at least in every year, so that
twelve months shall not intervene between the last sitting of the Parliament in one
session and its first sitting in the next session.

PART I1.—THE SENATE.

7. The Senate shall be composed of senators for each State, directly chosen by the
people of the State, voting, until the Parliament otherwise provides, as one electorate.

But until the Parliament of the Commonwealth otherwise provides, the Parliament
of the State of Queensland, if that State be an Original State, may make laws dividing
the State into divisions and determining the number of senators to be chosen for each
division, and in the absence of such provision the State shall be one electorate.

Until the Parliament otherwise provides there shall be six senators for each Original
State. The Parliament may make laws increasing or diminishing the number of
senators for each State, but so that equal representation of the several Original States
shall be maintained and that no Original State shall have less than six senators.

The senators shall be chosen for a term of six years, and the names of the senators
chosen for each State shall be certified by the Governor to the Governor-General.

8. The qualification of electors of senators shall be in each State that which is
prescribed by this Constitution, or by the Parliament, as the qualification for electors of
members of the House of Representatives; but in the choosing of senators each elector
shall vote only once.

9. The Parliament of the Commonwealth may make laws prescribing the method
of choosing senators, but*so that the method shall be uniform for all the States. Subject
to any such law, the Parliament of each State may make laws prescrlbmg the method of
choosing the senators for that State.

The Parliament of a State may make laws for determining the times and places of
elections of senators for the State.

10.- Until the Parliament otherwise provides, but subject to this Constitution, the laws
in force in each State, for the time being, relating to elections for the more numerous
House of the Parliament of the State shall, as nearly as practicable, apply to elections of
senators for the State.

11. The Senate may proceed to the despatch of business, notwmhstandmg the failure
of any State to provide for its representation in the Senate.

12. The Governor of any State may cause writs to be issued for elections of senators
for the State. In case of the dissolution of the Senate the writs shall be issued within
ten days from the proclamation of such dissolution.

13. As soon as may be after the Senate first meets, and after each first meeting of
the Senate following a dissolution thereof, the Senate shall divide the senators chosen for
each State into two classes, as nearly equal in number as practicable ; and the places of
the senators of the first class shall become vacant at the expiration of the third year, and
the places of those of the second class at the expiration of the sixth year, from the
beginning of their term of service ; and afterwards the places of senators shall become
vacant at the expiration of six years from the beginning of their term of service.

The election to fill vacant places shall be made in the year at the expiration of which
the places are to become vacant.

For the purposes of this section the term of service of a senator shall be taken to
begin on the first day of January fo]lowing' the day of his election,’except in the cases of
the first election and of the election next after any dissolution of the Senate, when it
shall be taken to begin on the first day of January preceding the day of his election.

14. Whenever the number of senators for a State is increased or diminished, the
Parliament of the Commonwealth may make such provision for the vacating of the places
of senators for the State as it deems necessary to maintain regularity in the rotation.

15. If the place of a senator becomes vacant before the expiration of his term of
service, the Houses of Parliament of the State for which he was chosen shall, sitting and

" voting together, choose a person to hold the place until the expiration of the term, or
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until the election of a successor as hereinafter provided, whichever first happens. But if
the Houses of Parliament of the State are not in session at the time when the vacancy
is notified, the Governor of the State, with the advice of the Executive Council thereof,
may appoint a person to hold the place until the expiration of fourteen days after the
beginning of the next session of the Parliament of the State, or until the election of a
successor, whichever first happens.

At the next general election of members of the House of Representatives, or at the
next election of senators for the State, whichever first happens, a successor shall, if the
term has not then expired, be chosen to hold the place from the date of his election until
the expiration of the term.

The name of any senator so chosen or appointed shall be certified by the Governor of
the State to the Governor-General.

16. The qualifications of a senator shall be the same as those of a member of the
House of Representatives.

17. The Senate shall, before proceeding to the despatch of any other business, choose
a senator to be the President of the Senate; and as often as the office of President
becomes vacant the Senate shall again choose a senator to be the President.

The President shall cease to hold his office if he ceases to be a senator. He may be
removed from office by a vote of the Senate, or he may resign his office or his seat by
writing addressed to the Governor-General.

18. Before or during any absence of the President, the Senate may choose a senator
to perform his duties in his absence.

19. A senator may, by writing addressed to the President, or to the Governor-
General if there is no President or if the President is absent from the Commonwealth,
resign his place, which thereupon shall become vacant. .

20. The place of a senator shall become vacant if for two consecutive months of any
session of the Parliament he, without the permission of the Senate, fails to attend the
Senate.

21. Whenever a vacancy happens in the Senate, the President, or if there is no
President or if the President is absent from the Commonwealth the Governor-General,
shall notify the same to the Governor of the State in the representation of which the
vacancy has happened.

22. Until the Parliament otherwise provides, the presence of at least one-third of
the whole number of the senators shall be necessary to constitute a meeting of the Senate
for the exercise of its powers.

23. Questions arising in the Senate shall be determined by a majority of votes, and
each senator shall have one vote. The President shall in all cases be entitled to a vote;
and when the votes are equal the question shall pass in the negative.

PART III.—THE HOUSE OF REPRESENTATIVES.

24, The House of Representatives shall be composed of members directly chosen by
the people of the Commonwealth, and the number of such members shall be, as nearly
as practicable, twice the number of the senators.

The number of members chosen in the several States shall be in proportion o the
respective numbers of their people, and shall, until the Parliament otherwise provides,
be determined, whenever necessary, in the following manner:—

(i.) A quota shall be ascertained by dividing the number of the people of the
Commohwealth, as shown by thé latest statistics of the Commonwealth, by
twice the number of the senatars:

(ii.) The number of members to be chosen in each State shall be determined by
dividing the number of the people of the State, as shown by the latest
statistics of the Commonwealth, by the quota; and if on such division
there is a remainder greater than one-half of the quota, one more member
shall be chosen in the State.

But notwithstanding anything in this section, five members at least shall be chosen
in each Original State.
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25. For the purposes of the last section, if by the law of any State all persons of any
race are disqualified from voting at elections for the more numerous House of the Parlia-
ment of the State, then, in reckoning the number of. the people of the State or of the
Commonwealth, persons of that race resident in that State shall not be counted.

26. Notwithstanding anything in section twenty-four, the number of members to be
chosen in each State at the first election shall be as follows: —

New South Wales ... 28 South Australia ... . 6
Victoria .- ... 20 Tasmania ... . B
Queensland e ... 8

Provided that if Western Australia is an Origina,l. State, the numbers shall be as
follows :—

New South Wales ... 26 South Australia... 7
Victoria ... 23 Western Australia 5
Queensland ... e 9 Tasmania e . B

27. Subject to this Constitution, the Parliament may make laws for increasing or
diminishing the number of the members of the House of Répresentatives.

28. Every House of Representatives shall continue for three years from the first
meeting of the House, and no longer, but may be sooner dissolved by the Governor-
General. ] .

29. Until the Parliament of the Commonwealth otherwise provides, the Parliament
of any State may make laws for determining the divisions in each State for which
members of the House of Representatives may be chosen, and the number of members to
be chosen for each division. A division shall not be formed out of parts of different
States.

In the absence of other provision, each State shall be one electorate.

30. Until the Parliament otherwise provides, the qualification of electors of members
of the House of Representatives shall be in each State that which is prescribed by the
law of the State as the qualification of electors of the more numerous House of Parlia-
ment of the State; but in the choosing of members each elector shall vote only once.

31..Until the Parliament otherwise provides, but subject to this Constitution, the
laws in force in each State for the time being relating to elections for the more numerous
House of the Parliament of the State shall, as nearly as practicable, apply to elections in
the State of members of the House of Representatives.

32. The Governor-General in Council may cause writs to be ‘issued for general
elections of members of the House of Representatives.

After the first general election, the writs shall be issued within ten days from the
expiry of a House of Representatives or from the proclamation of a dissolution thereof.

83. Whenever a vacancy happens in the House of Representatives, the Speaker shall
issue his writ for the election of a new member, or if there is no Speaker, or if he is
absent from the Commonwealth, the Governor-General in Council may issue the writ.

34. Until the Parliament otherwise provides, the qualifications of a member of the
House of Representatives shall be as follows :— :

(i.) He must be of the full age of twenty-one years, and must be an elector
entitled to vote at the election of members of the House of Representatives,
or a person qualified to become such elector, and must have been for three
years at the least a resident within the limits of the Commonwealth as
existing at the time when he is chosen:

(ii.) He must be a subject of the Queen, either natural-born or for at least five
years naturalised under a law of the United Kingdom, or of a colony which
has become or becomes a State, or of the Commonwealth, or of a State.

35. The House of Representatives shall, before procee&ing to the despatch of any
other business, choose a member to be the Speaker of the House, and as often as the
office of Speaker becomes vacant the House shall again choose a member to be the
Speaker.
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The Speaker shall cease to hold his office if he ceases to be a member. He may be
removed from office by a vote of the House, or he may resign his office or his seat by
writing addressed to the Governor-General.

36. Before or during any absence of the Speaker, the House of Representatives ma.y
choose a member to perform his duties in his absence.

37. A member may by writing addressed to the Speaker, or to the Governor-General
if there is mo Speaker or if the Speaker is absent from the Commonwealth, resign his
place, which thereupon shall become vacant.

38. The place of a member shall become vacant if for two consecutive months of any
session of the Parliament he, without the permission of the House, fails to attend the
House.

39. Until the Parliament otherwise provides, the presence of at least one-third of
the whole number of the members of the House of Representatives shall be necessary to
constitute a meeting of the House for the exercise of its powers.

40. Questions arising in the House of Representatives shall be determined by a
majority of votes other than that of the Speaker. The Speaker shall not vote unless the
numbers are equal, and then he shall have a casting vote.

PART IV.—BOTH HOUSES OF THE PARLIAMENT.

41. No adult person who has or acquires a right to vote at elections for the more
numerous House of the Parliament of a State shall, while the right continues, be
prevented by any law of the Commonwealth from voting at elections for either House of
the Parliament of the Coonmonwealth.

42. Every senator and every member of the House of Representatives shall before
taking his seat make and subscribe before the Governor-General, or some person
authorised by him, an oath or affirmation of allegiance in the form set forth in the
schedule to this Constitution. .

43. A member of either House of the Parliament shall be incapable of being chosen
or of sitting as a member of the other House.

44. Any person who—

(i.) Is under any acknowledgment of allegiance, obedience, or adherence to a
foreign power, or is @ subject or a citizen or entitled to the rights or
privileges of a subject or a citizen of a foreign power: or

(ii.) Is attainted of treason, or has been convicted and is under sentence, or subject
to be sentenced, for any offence punishable under the law of the Common-
wealth or of the State by imprisonment for one year or longer: or

(iii.) Is an undischarged bankrupt or insolvent: or
{(iv.) Holds any office of profit under the Crown. or any pension payable during the
pleasure of the Crown out of any of the revenues of the Commonwealth: or

(v.) Has any direct or indirect pecuniary interest in any agreement with the
Public Service of the Commonwealth otherwise than as a member and in
common with the other members of an incorporated company consisting of

. more than twenty-five persons :
shall be incapable of being chosen or of sitting as a senator or & member of the ‘House of
Representatives.

But sub-section iv. does not apply to the office of any of the Queen’s Ministers of
State for the Commonwealth, or of any of the Queen’s Ministers for a State, or to the
receipt of pay, hali-pay, or a pension by any person as an officer or member of the Queen’s
navy or army, or to the receipt of pay as an officer or member of the naval or military
forces of the Commonwealth by any person whose services are not wholly employed by
the Commonwealth.

45. If a senator or member of the House of Representatives—

(i.) Becomes subject to any of the disabilities mentioned in the last preceding
section : or

(ii.) Takes the benefit, whether by assignment, composition, or otherwise, of any
law relating to bankrupt or insolvent debtors: or
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(iii.) Directly or indirectly takes or agrees to take any fee or honorarium for services
rendered to the Commonwealth, or for services rendered in the Parliament
to any person or State : . -

his place shall thereupon become vacant.

46. Until the Parliament otherwise provides, any person declared by this Constitu-
tion to be incapable of sitting asa senator or as a member of the House of Representatives
shall, for every day on which he so sits, be liable to pay the sum of one hundred pounds
to any person who sues for it in any court of competent jurisdiction.

47. Until the Parliament otherwise provides, any question respecting the qualifica-
tion of a senator or of a member of the House of Representatives, or respecting a vacancy
in either House -of the Parliament, and any question of a disputed election to either
House, shall be determined by the House in which the question arises.

48. Until the Parliament otherwise provides, each senator and each member 8f the
House of Representatives shall receive an allowance of four hundred pounds a year, to be
reckoned from the day on which he fakes his seat.

49. The powers, privileges, and immunities of the Senate and of the House of
Representatives, and of the members and the committees of each House, shall be such as
are declared by the Parliament, and until declared shall be those of the Commons House
of Parliament of the United Kingdom, and of its members and committees, at the
establishment of the Commonwealth.

50. Each House of the Parliament may make rules and orders with respect to—

(i.) The mode in which its powers, privileges, and immunities may be exercised
and upheld :

(ii.) The order and conduct of its business and proceedings either separately or
jointly with the other House. )

PART V.—POWERS OF THE PARLIAMENT.'

51. The Parliament shall, subject to this Constitution, have power to make laws for
the peace, order, and good government of the Commonwealth with respect to :—
(i.) Trade and commerce with other countries, and among the States :

(ii.) Taxation; but so as not to discriminate between States or parts of States :

(iti.) Bounties on the production or export of goods, but so that such bounties shall
be uniform throughout the Commonwealth :

(iv.) Borrowing money on the’public credit of the Commonwealth :

(v.) Postal, telegraphic, telephonic, and other like services :

(vi.) The naval and military defence of the Commonwealth and of the several
States, and the control of the forces to execute and maintain the laws of
the Commonwealth :

(vii.) Lighthouses, lightships, beacons and buoys :

(viii.) Astronomical and meteorological observations :

(ix.) Quarantine :

(x.} Fisheries in Australian waters beyond territorial limits :

(xi.) Census and statistics:

(xii.) Currency, coinage, and legal tender :

(xiii.) Banking, other than State banking ; also State banking extending beyond the
limits of the State concerned, the incorporation of banks, and the issue of
paper money : :

(xiv.) Insurance, other thun State insurance; also State insurance extending beyond
the limits of the State concerned: :

(xv.) Weights and measures:

(xvi.) Bills of exchange and promissory_notes:

(xvii.) Bankruptcy and insolvency:

* (xviii.) Copyrights, patents of inventions and designs, and trade marks:

(xix.}) Naturalization and aliens:

{(xx.)} Foreign corporations, and trading or financial corporations formed within the
limits of the Commonwealth :

(xxi.) Marriage:
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(xxii.) Divorce and matrimonial causes; and in relation thereto, parental rights, and
the custody and guardianship of infants:

(xxiii.) Invalid and old-age pensions:

(xxiv.) The service and execution throughout the Commonwealth of the civil and
criminal process and the judgments of the Courts of the States:

(xxv.) The recognition throughout the Commonwealth of the laws, the public Acts
and records, and the judicial proceedings of the States:

(xxvi.) The people of any race, other than the aboriginal race in any State, for whom
it i1s deemed necessary to make special laws:

(xxvii.) Immigration and emigration :

{xxviii.) The influx of criminals:

(xxix.) External affairs:

(xxx.) The relations of the Commonwealth with the islands of the Pacific:

(xxxi.) The acquisition of property on just terms from any State or person for any
purpose in respect of which the Parliament has power to make laws:

(xxxii.) The control of railways with respect to transport for the naval and military
purposes of the Commonswealth :

(xxxiii.) The acquisition, with the consent of a State, of any railways of the State on
terms arranged between the Commonwealth and the State:

(xxxiv.) Railway construction and extension in any State with the consent of that
State :

(xxxv.) Conciliation and arbitration for the pravention and settlement of industrial
disputes extending beyond the limits of any one State:

{xxxvi.) Matters in respect of which this Conmstitfution makes provision until the
Parliament otherwise provides:

(xxxvii.) Matters referred to the Parliament of the Commonwealth by the Parliament
or Parliaments of any State or States, but so that the Jaw shall extend only
to States by whose Parlinments the matter is referred, or which afterwards
adopt the law:

(xxxviii.) The exercise within the Commonwealth, at the request or with the concur-
rence of the Parliaments of all the States directly concerned, of any power
which can at the establishment of this Constitution be exercised only by
the Parliament of the United Kingdom or by the Federal Council of
Australasia :

(xxxix.) Matters incidental to the execution of any power vested by this Constitution
in the Parliament or in either House thereof, or in the Government of the
Commonwealth, or in the Federal Judicature, or in any department or
officer of the Commonwealth.

52. The Parliament shall, subject to this Constitution, have exclusive power to mak=
laws for the peace, order, and good government of the Commonwealth with respect to—

(i.) The seat of Government of the Commonwealth, and all places acquired by the
Commonwealth for public purposes:

(ii.) Matters relating to any department of the public service the control of which
is by this Constitution transferred to the Executive Government of the
Commonwealth :

(iii.) Other matters declared by this Constitution to be within the exclusive power
of the Parliament.

53. Proposed laws appropriating revenue or moneys, or imposing taxation, shall not
originate in the Senate. But a proposed law shall not be taken to appropriate revenue
or moneys, or to impose taxation, by reason only of its containing provisions for the
imposition or appropriation of fines or other pecuniary penalties, or for the demand or
payment or appropriation of fees for licenses, or fees for services under the proposed law,

The Senate may not amend proposed laws imposing taxation, or proposed laws
appropriating revenue or moneys for the ordinary annual services of the Government.

The Senate may not amend any proposed law so as to increase any proposed charge
or burden on the people.
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The Senate may at any stage return to the House of Representatives any proposed
law which the Senate may not amend, requesting, by message, the omission or amend-
ment of any items or provisions therein. And the House of Representatives may, if it
thinks fit, make any of such omissions or amendments, with or without modifications.

Except as provided in this section, the Senate shall have equal power with the
House of Representatives in respect of all proposed laws.

54. The proposed law which appropriates revenue or moneys for the ordinary annual
services of the Government shall deal only with such appropriations.

55. Laws imposing taxation shall deal only with the imposition of taxation, and
any provision therein dealing with any other matter shall be of no effect.

Laws imposing taxation, except laws imposing duties of customs or of excise, shall
deal with one subject of taxation only; but laws imposing duties of customs shall deal
with duties of customs only, and laws imposing duties of excise shall deal with duties of
excise only.

56. A vote, resolution, or proposed law for the appropriation of revenue or moneys
shall not be passed unless the purpose of the appropriation has in the same session been
recommended by message of the Governor-General to the House in which the proposal
woriginated. o

57. If the House of Representatives passes any proposed law, and the Senate rejects
-or fails to pass it, or passes it with amendments to which the House of Representatives
will not agree, and if after an interval of three months the House of Representatives, in
the same or the next session, again passes the proposed law with or without any amend-
ments which have been made, suggested or agreed to by the Senate, and the Senate
rejects or fails to pass it, or passes it with amendments to which the House of Repre-
sentatives will not agree, the Governor-General may dissolve the Senate and the House
of Representatives simultaneously. But such dissolubion shall not take place within six
months before the date of the expiry of the House of Representatives by efluxion of time.

If after such dissolution the House of Representatives again passes the proposed
law, with or without any amendments which have been' made, suggested, or agreed to
by the Senate, and the Senate rejects or fails to pass it, or passes it with amendments to
which the House of Representatives will not agree, the Governor-General may convene a
joint sitting of the members of the Senate and of the House of Representatives.

The members present at the joint sitting may deliberate and shall vote together
upon the proposed law as last proposed by the House of Representatives, and upon amend-
ments, if any, which have been made therein by one House and not agreed to by the
other, and any such amendments which are affirmed by an absolute majority of the total
pumber of the members of the Senate and House of Representatives shall be taken to
have been carried, and if the proposed law, with the amendments, if any, so carried is
affirmed by an absolute majority of the total number of members of the Senate and House
of Representatives, it shall be taken to have been duly passed by both Houses of the
Parliament, and shall be presented to the Governor-General for the Queen’s assent.

58. When a proposed law passed by both Houses of the Parliament is presented to
the Governor-General for the Queen’s assent, he shall declare, according to his discretion,
bust subject to this Constitution, that he assents in the Queen’s name, or that he with-
holds assent, or that he reserves the law for the Queen’s pleasure.

The Governor-General may return to the House in which it originated any proposed
law so presented to him, and may transmit therewith any amendments which he may
recommend, and the Houses may deal with the recommendation.

59. The Queen may disallow any law within one year from the Governor-General’s
assent, and such disallowance on being made known by the Governor-General by speech
or message to each of the Houses of the Parliament, or by Proclamation, shall annul the
law from the day when the disallowance is so made known.

60. A proposed law reserved for the Queen’s pleasure shall not have any force unless
and until within two years from the day on which it was presented to the Governor-
General for the Queen’s assent the Governor-General makes known, by speech or message
to each of the Houses of Parliament, or by Proclamation, that it has received the

Queen’s assent.
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CHAPTER IIL.—THE EXECUTIVE GOVERNMENT.

61. The executive power of the Commonwealth is vested in the Queen and is:
exercisable by the Governor-General as the Queen’s representative, and extends to the
execution and maintenance of this Constitution, and of the laws of the Commonwealth.

62. There shall be a Federal Executive Council to advise the Governor-General in
the government of the Commonwealth, and the members of the Council shall be chosen
and summoned by the Governor-General and sworn as Executive Councillors, and shall,
hold office during his pleasure.

63. The provisions of this Constitution referring to the Governor-General in Council
shall be construed as referring to the Governor-General acting with the advice of the
Federal Executive Council. :

64. The Governor-General may appoint officers to administer such departments of
State of the Commonwealth as the Governor-General in Council may establish.

Such officers shall hold office during the pleasure of the Governor-General. They
shall be members of the Federal Executive Council, and shall be the Queen’s Ministers
of State for the Commonwealth.

After the first general election no Minister of State shall hold office for a longer
period than three months unless he is or becomes a senator or & member of the House of

Representatives.
65. Until the Parliament otherwise provides, the Ministers of State shall not exceed

seven in number, and shall hold such offices as the Parliament prescribes, or, in the
absence of provision, as the Governor-General directs.

66. There shall be payable to the Queen, out of the Consolidated Revenue Fund of
the Commonwealth, for the salaries of the Ministers of State, an annual sum which,
until the Parliament otherwise provides, shall not exceed twelve thousand pounds a year.

67. Until the Parliament otherwise provides, the appointment and removal of all
other officers of the Executive Government of the Commonwealth shall be vested in the
Governor-General in Council, unless the appointment is delegated by thé Governor-
General in Council or by a law ‘of the Commonwealth to some other authority.

68. The command in chief of the naval and military forces of the Commonwealth is
vested in the Governor-General as the Queen’s representative.

69. On a date or dates to be proclaimed by the Governor-General after the establish-
ment of the Commonwealth the following departments of the public service in each State
shall become transferred to the Commonwealth :—

Posts, telegraphs, and telephones: Lighthouses, lightships, beacons, and buoys:
Naval and military defence: Quatrantine.

But the departments of customs and of excise in each State shal’ become transferred
to the Commonwealth on its establishment.

70. In respect of matters which, under this Constitution, pass to the Executive
Government of the Commonwealth, all powers and functions which at the establishment
of the Commonwealth are vested in the Governor of a Colony, or in the Governor of a
Colony with the advice of his Executive Council, or in any authority of a Colony, shall
vest in the Governor-General, or in the Governor-General in Council, or in the authority
exercising similar powers under the Commonwealth, as the case requires.

CHAPTER I1II.—THE JUDICATURE.

71. The judicial power of the Commonwealth shall be vested in a Federal Supreme
Court, to be called the High Court of Australia, and in such other federal courts as the
Parliament creates, and in such other courts as it invests with federal jurisdiction. The
High Court shall consist of a Chief Justice, and so many other Justices, not less than
two, as the Parliament prescribes.

79. The Justices of the High Court and of the other courts created by the
Parliament— :

(i.) Shall be appointed by the Governor-General in Council:

(ii.) Shall not be removed except by the Governor-General in Council, on an
address from both Houses of the Parliament in the same session, praying.
for such removal on the ground of proved misbehaviour or incapacity :
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(iii.) Shall receive such remuneration as the Parliament may fix; but the remune-
ration shall not be diminished during their continuance in office.
73. The High Court shall have jurisdiction, with such exceptions and subject to
such regulations as the Parliament prescribes, to hear and determine appeals from all
judgments, decrees, orders, and sentences—

(i.) Of any Justice or Justices exercising the original jurisdiction of the High
Court :

(ii.) Of any other federal court, or court exercising federal jurisdiction; or of the
Supreme Court of any State, or of any other court of any State from which
at the establishment of the Commonwealth an appeal lies to the Queen
in Council:

(iii.) Of the Interstate Commission, but as to questions of law only: -

and the judgment of the High Court in all such cases shall be final and conclusive.

But no exception or regulation prescribed by the Parliament shall prevent the High
‘Court from hearing and determining any appeal from the Supreme Court of a State in
any matter in which at the establishment of the Commonwealth an appeal lies from
-such Supreme Court to the Queen in Council.

Until the Parliament otherwise provides, the conditions of and restrictions on
appeals to the Queen in Council from the Supreme Courts of the several States shall be
applicable to appeals from them to the High Court.

74.'No appeal shall be permitted to the Queen in Council from a decision of the
High Court upon any question, howsoever arising, as to the limits inter se of the
‘Constitutional powers of the Commonwealth and those of any State or States, or as to
the limits inter se of the Constitutional powers of any two or more States, unless the
High Court shall certify that the question is one which ought to be determined by Her
Majesty in Council.

The High Court may so certify if satisfied that for any special reason the certificate
should be granted, and thereupon an appeal shall lie to Her Majesty in Council on the
-question without further leave.

Except as provided in this section, this Constitution shall not impair any right
which the Queen may be pleased to exercise by virtue of Her Royal prerogative to grant
:special leave of appeal from the High Court to Her Majesty in Council. The Parliament
may make laws limiting the matters in which such leave may be asked, but proposed
laws containing any such limitation shall be reserved by the Governor-General for Her
Majesty’'s pleasure.

75. In all matters—

(i.) Arising under any treaty:
(ii.) Affecting consuls or other representatives of other countries:
{iii.} In which the Commonwealth, or a person suing or being sued on behalf of the
Commonwealth, is a party:
(iv.) Between States, or between residents of different Smtes or between a State
and a resident of another State:
(v.) In which a writ of Mandamus or prohibition or an injunction is sought
against an officer of the Commonwealth :
the High Court shall have original jurisdiction.

76. The Parliament may make laws conferring original jurisdiction on the High
Court in any matter—

(i.) Arising under this Constitution, or involving its interpretation :
(ii.) Arising under any laws made by the Parliament:
(iii.) Of Admiralty and maritime jurisdiction:
(iv.) Relating to the same subject-matter claimed under the laws of different
States.

77. With respect to any of the matters mentioned in the last two sections the
Parliament may make laws—

{i.) Defining the jurisdiction of any federal court other than the High Court:
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(ii.) Defining the extent to which the jurisdiction of any federal eourt shall be
exclusive of that which belongs to or is invested in the courts of the
States :

(ii.) Investing any court of a State with federal jurisdiction.

78. The Parliament may make laws conferring rights to proceed against the:
Commonwealth or a State in respect of matters within the limits of the judicial power.

79. The federal jurisdiction of any court may be exercised by such number of judges.
as the Parliament prescribes. )

80. The trial on indictment of any offence against any law of the Commonwealth
shall be by jury, and every such trial shall be held in the State where the offence was
committed, and if the offence was not committed within any State the trial shall be held
at such place or places as the Parliament prescribes.

CHAPTER IV.—FINANCE AND TRADE.

81. All revenues or moneys raised or received by the Executive Government of the
Commonwealth shall form one Consolidated Revenue Fund, to be appropriated for the:
purposes of the Commonwealth in the manner and subject to the charges and liabilities
imposed by this Constitution.

82. The costs, charges, and expenses incident to the collection, management, and
receipt of the Consolidated Revenue Fund shall form the first charge thereon; and the
revenue of the Commonwealth shall in the first instance be applied to the payment of the
expenditure of the Commonwealth.

83. No money shall be drawn from the Treasury of the Commonwealth except under
appropriation made by law.

But until the expiration of one month after the first meeting of the Parliament the
Governor-General in Council may draw from the Treasury and expend such moneys as
may be necessary for the maintenance of any department transferred to the Common-
wealth and for the holding of the first elections for the Parliament.

84. When any department of the public service of a State becomes transferred to the
Commonwealth, all officers of the department shall become subject to the control of the
ixecutive Government of the Commonwealth.

Any such officer who is not retained in the service of the Commonwealth shall, unless
he is appointed to some other office of equal emolument in the public service of the State,
be entited to receive from the State any pension, gratuity, or other compensation, payable
under the law of the State on the abolition of his office.

Any such officer who is retained in the service of the Commonwealth shall preserve
all his existing and accruing rights, and shall be entitled to retire from office at the time,
and on the pension or retiring allowance, which would be permitted by the law of the
State if his service with the Commonwealth were a continuation of his service with the
State. Such pension or retiring allowance shall be paid to him by the Commonwealth ;
but the State shall pay to the Commonwealth a part thereof, to be calculated on the
proportion which his term of service with the State bears to his whole term of service, and
for the purpose of the calculation his salary shall be taken to be that paid to him by the
State at the time of the transfer. .

Any officer who is, at the establishment of the Commonwealth, in the public service
of the Staté, and who is, by consent of the Governor of the State with the advice of
the Executive Council thereof, transferred to the public service of the Commonwealth,,
shall have the same rights as if he had been an officer of a department transferred to the
Commonwealth and were retained in the service of the Commonwealth.

85. When any department of the public service of a State is transferred to the
Commonwealth—

(1.) All property of the State of any kind, used exclusively in connexion with the
department, shall become vested in the Commonwealth ; but, in the case
of the departments controlling customs and excise and bounties, for such
time only as the Governor-General in Council may declare to be necessary :
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(ii.) The Commonwealth may acquire any property of the State, of any kind used,
but not exclusively used in connexion with the department; the value

" thereof shall, if no agreement can be made, be ascertained in, as nearly as

may be, the manner in which the value of land, or of an interest in land,
takeh by the State for public purposes is ascertained under the law of the
State in force at the establishment of the Commonwealth :

(iii.)3The Commonwealth shall compensate the State for the value of any property
passing to the Commonwealth under this section : if no agreement can be
made as to the mode of compensation, it shall be determined under laws to
be made by the Parliament :

{iv.) The Commonwealth shall, at the date of the transfer, assume the current
obligations of the State in respect of the department transferred.

86. On the establishment of the Commonwealth, the collection and control of duties
of customs and of excise, and the control of the payment of bounties, shall pass to the
Executive Government of the Commonwealth. ,

87. During a period of ten years after the establishment of the Commonwealth and
thereafter until the Parliament otherwise provides, of the net revenue of the Common-
wealth from duties of customs and of excise not more than one-fourth shall be applied
annually by the Commonwealth towards its expenditure.

The balance shall, in accordance with this Constitution, be paid to the several States,
or applied to the payment of interest on debts of the several States taken over by
the"Commonwealth.

88. Uniform duties of customs shall be imposed within two years after the establish-
ment of the Commonwealth.

39. Until the imposition of uniform duties of customs—

(i.) The Commonwealth shall credit to each State the revenues collected therein
by the Commonwealth. .

(ii.) The Commonwealth shall debit to each State—

(a) The expenditure therein of the Commonwealth incurred solely for the
maintenance or continuance, as at the time of transfer, of any depart-
ment transferred from the State to the Commonwealth ;

(b) The proportion of the State, according to the number of its people, in the
other expenditure of the Commontwealth.

(iii.) The Commonwealth shall pay to each State month by month the balance (if
any) in favour of the State.

90. On the imposition of uniform duties of customns the power of the Parliament
to impose duties of customs and of excise, and to grant bounties on the production or
export of goods, shall become exclusive.

Ou the imposition of uniform duties of customs all laws of the several States impos-
ing duties of customs or of excise, or offering hounties on the production or export of
goods, shall cease to have effect, but any grant of or agreement for any such bounty law-
fully made by or under the authority of the Government of any State shall be taken to
be good if made before the thirtieth day of June, one thousand eight hundred and ninety-
eight, and not otherwise.

91. Nothing in this Constitution prohibits a State from granting any aid to or
bounty on mining for gold, silver, or other metals, nor from granting, with the consent
of both Houses of the Parliament of the Commonwealth expressed by resolution, any aid
to or bounty on the production or export of goods.

92. On the imposition of uniform duties of customs, trade, commerce, and inter-
course among the States, whether by means of internal carriage or ocean navigation,
shall be absolutely free.

But notwithstanding anything in this Constitution, goods imported before the
imposition of uniform duties of customs into any State, or into any Colony which, whilst
the goods remain therein, becomes a State, shall, on thence passing into another State
within two years after the imposition of such duties, be liable to any duty chargeable on
the importation of such goods into the Commonwealth, less any duty paid in respect of
the goods on their importation.
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93. During the first five years after the imposition of uniform duties of customs,
and thereafter until the Parliament otherwise provides—

(i.) The duties of customs chargeable on goods imported into a State and after-
wards passing into another State for consamption, and the duties of excise
paid on goods produced or manufactured in a State and afterwards passing
into another State for consumption, shall be taken to have been collected
not in the former but in the latter State :

(ii.) Subject to the last sub-section, the Commonwealth shall credit revenue, debit
expenditure, and pay balances to the several States as prescribed for the
period preceding the imposition of uniform duties of customs.

94. After five years from the imposition of uniform duties of customs, the Parlia-
ment may provide, on such basis as it deems fair, for the monthly payment to the
several States of all surplus revenue of the Commonwealth.

95. Notwithstanding anything in this Constitution, the Parliament of the State of
Western Australia, if that State be an original State, may, during the first five years
after the imposition of uniform duties of customs, impose duties of customs on goods
passing into that State and not originally imported from beyond the limits of the
Commonwealth ; and such duties shall be collected by the Commonwealth,

But any duty so imposed on any goods shall not exceed during the first of such
years the duty chargeable on the goods under the law of Western Australia in force at
the imposition of uniform duties, and shall not exceed during the second, third, fourth,
and fifth of such years respectively, four-fifths, three-fifths, two-fifths, and one-fifth of
such latter duty, and all duties imposed under this section shall cease at the expiration
of the fifth year after the imposition of uniform duties.

If at any time during the five years the duty on any goods under this section is
higher than the duty imposed by the Commonwealth on the importation of the like
goods, then such higher duty shall be collected on the goods when imported into Western
Australia from beyond the limits of the Commonwealth.

96. During a period of ten years after the establishment of the Commonwealth and
thereafter until the Parliament otherwise provides, the Parliament may grant financial
assistance to any State on such terms and conditions as the Parliament thinks fit.

97. Until the Parliament-otherwise provides, the laws in force in any Colony which
has become or becomes a State with respect to the receipt of revenue and the expenditure
of money on account of the Government of the Colony, and the review and audit of such
receipt and expenditure, shall apply to the receipt of revenue and the expenditure of
money on account of the Commonwealth in the State in the same manner as if the Com-
monwealth, or the Government or an officer of the Commonwealth, were mentioned
whenever the Colony, or the Government or an officer of the Colony, is mentioned.

98. The power of the Parliament to make laws with respect to trade and commerce
extends to navigation and shipping, and to railways the property of any State.

99. The Commonwealth shall not, by any law or regulation of trade, commerce, or
revenue, give preference to one State or any part thereof over another State or any part
thereof.

100. The Commonwealth shall not, by any law or regulation of trade or commerce,
abridge the right of a State or of the residents therein to the reasonable use of the Waters
of rivers for conservation or irrigation.

101. There shall be an Interstate Commission, with such powers of adjudication and
administration gs the Parliament deems necessary for the execution and maintenance,
within the Commonwealth, of the provisions of this Constltutlon relating to trade and
commerce, and of all laws made thereunder.

102. The Parliament may by any law with respect to trade or commerce forbid, as to
railways, any preference or discrimination by any State, or by any authority constituted
under a State, if such preference or discrimination is undue and unreasonable, or unjust
to any State ; due regard being had to the financial responsibilities incurred by any State
in connexion with the construction and maintenance of its railways. But no preference
or discrimination shall, within the meaning of this section, be taken to be undue and un-
reasonable, or unjust to any State, unless so adjudged by the Interstate Commission.
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103. The members of the Interstate Commission—

(.} Shall be appointed by the Governor-General in Council :

(ii.) Shall hold office for seven years, bub may be removed within that time by the
Governor-General in Council, on an address from both Houses of the Parlia-
ment in the same session praying for such removal on'the ground of proved
misbehaviour or incapacity : )

(iii.) Shall receive such remuneration as the Parliament may fix; but such re-
muneration shall not be diminished during their continuance in office.

104.. Nothing in this Constitution shall render unlawful any rate for carriage of goods
upon & railway, the property of a State, if the rate is deemed by the Interstate Com-
mission to be necessary for the development of the territory of the State, and if the rate
applies equally to goods within the State and to goods passing into the State from other
States. -

105. The Parliament may take over from the States their public debts as existing at
the establishment of the Commonwealth, or a proportion thereof according to the
respective numbers of their people as shown by the latest statistics of the Commonwealth,
and may convert, renew, or consolidate such debts, or any part thereof; and the States
shall indemnify the Commonwealth in respect of the debts taken over, and thereafter the
interest payable in respect of the debts shall be deducted and retained from the portions
of the surplus revenue of the Commonwealth payable to the several States, or if such
surplus is insufficient, or if there is no surplus, then the deficiency or the whole amount
shall be paid by the several States.

CHAPTER V.—THE STATES.

106. The Constitution of each State of the Commonwealth shall, subject to this Consti-
tution, continue as at the establishment of the Commonwealth, or as at the admission or
establishment of the State, as the case may be, until altered in accordance with the Con-
stitution of the State.

107. Every power of the Parliament of a Colony which has become or becomes a
State, shall, unless it is by this Constitution exclusively vested in the Parliament of the
Commonwealth or withdrawn from the Parliament of the State, continue as at the
establiShment of the Commonwealth, or as at the admission or establishment of the
State, as the case may be.

108. Every law in force in a Colony which has become or becomes a State, and
relating to any matbter within the powers of the Parliament of the Commonwealth, shall,
subject to this Constitution, continue in force in the State: and, until provision is made
in that behalf by the Parliament of the Commonwealth, the Parliament of the State
shall have such powers of alteration and of repeal in respect of any such law as the
Parliament of the Colony had until the Colony became a State. °

109. When a law of a State is inconsistent with a law of the Commonwealth, the
latter shall prevail, and the former shall, to the extent of the inconsistency, be invalid.

110. The provisions of this Constitution relating to the Governor of a State extend
and apply to the Governor for the time being of the State, or other chief executive officer
or administrator of the Government of the State.

111. The Parliament of a State may surrender any part of the State to the
Commonwealth; and upon such surrender, and the accsptance thereof by the Common-
wealth, such part of the State shall become subject to the exclusive jurisdiction of the -
Commonwealth. )

112. After uniform duties of customs have been imposed, a State may levy on
imports or exports, or on goods passing into or out of the State, such charges as may be
necessary for executing the inspection laws of the State; but the net produce of all
charges so levied shall be for the use of the Commonwealth; and any such inspection
laws may be annulled by the Parliament of the Commonwealth.

1138. All fermented, distilled, or other intoxicating liquids passing intoc any State or
remaining therein for use, consumption, sale, or storage, shall be subject to the laws of
the State as if such liquids had been produced in the State.

B2



36 THE CONSTITUTION OF THE COMMONWEALTH.

114. A State shall not, without the consent of the Parliament of the Commonwealth,
raise or maintain any naval or military force, or impose any tax on property of any kind
belonging to the Commonwealth, nor shall the Commonwealth impose any tax on
property of any kind belonging to a State.

115. A State shall not coin money, nor make anything but gold and silver coin a
legal tender in payment of debts.

116. The Commonwealth shall not make any law for establishing any religion, or
for imposing any religious observance, or for prohibiting the free exercise of any religion,
and no religious test shall be required as a qualification for any office or public trust
under the Commonwealth.

117. A subject of the Queen, resident in any State, shall not be subject in any other
State to any disability or discrimination which would not be equally applicable to him
if he were a subject of the Queen resident in such other State.

118. Full faith and credit shall be given, throughout the Commonwealth, to the
laws, the public Acts and records, and the judicial proceedings of every State.

119. The Commonwealth shall protect every State against invasion and, on the
application of the Executive Government of the State,.against domestic violence.

120. Every State shall make provision for the detention in its prisons of persons
accused or convicted of offences against the laws of the Commonwealth, and for the
punishment of persons convicted of such offences, and the Parliament of the Common-
wealth may make laws to give effect to this provision. ’

CHAPTER VI—-NEW STATES.

121. The Parliament may admit to the Commonwealth or establish new States, and
may upon such admission or establishment make or impose such terms and conditions,
including the extent of representation in either House of the Parliament, as it thinks fit.

122. The Parliament may make laws for the government of any territory surrendered
by any State to and accepted by the Commonwealth, or of any territory placed by the
Queen under the authority of and accepted by the Commonwealth, or otherwise acquired
by the Commonwealth, and may allow the representation of such territory in either
House of the Parliament to the extent and on the terms which it thinks fit. -

128. The Parliament of the Commonwealth may, with the consent of the Parlia-
ment of a State, and the approval of the majority of the electors of the State voting
upon the question, increase, diminish, or otherwise alter the limits of the State, upon
such terms and conditions as may be agreed on, and may, with the like consent, make
provision respecting the effect and operation of any increase or diminution or alteration
of territory in relation to any State affected.

124. A new State may be formed by separation of territory from a State, but only
with the consent of the Parliament thereof, and a new State may be formed by the union
of two or more States or parts of States, but only with the consent of the Parliaments of
the States affected. ) :

/
CHAPTER VII.—MISCELLANEOUS.

125. The seat of Government of the Commonwealth shall be determined by the
- Parliament, and shall be within. territory which shall have been granted to or acquired
by the Commonwealth, and shall be vested in and belong to the Commonwealth, and
shall be in the State of New South Wales, and be distant not less than one hundred
miles from Sydney.

Such territory shall contain an area of not less than one hundred square miles, and
such portion thereof as shall consist of Crown lands shall be granted to the Common-
wealth without any payment therefor.

The Parliament shall sit at Melbourne until it meet at the seat of Government.

126. The Queen may authorise the Governor-General to appoint any person, or any
persons jointly or severally, to be his deputy or deputies within any part of the Common-
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wealth, and in that capacity to exercise during the pleasure of the Governor-General
such powers and functions of the Governor-General as he thinks fit to assign to such
deputy or deputies, subject to any limitations expressed or directions given by the Queen
but the appointment of such deputy or deputies shall not affect the exercise by the
Governor-General himself of any power or function.

127. In reckoning the numbers of the people of the Commonwealth, or of a State or
other part of the Commonwealth, aboriginal natives shall not be counted.

CHAPTER VIII.—ALTERATION OF THE CONSTITUTION.

128. This Constitution shall not be altered except in the following manner :—

The proposed law for the alteration thereof must be passed by an absolute majority
of each House of the Parliament, and not less than two nor more than six months after
its passage through both Houses the proposed law shall be submitted in each State to
the electors qualified to vote for the election of members of the House of Repre-
sentatives.

But if either House passes any such proposed law by an absolute majority, and the
other House rejects or fails to pass it or passes it with any amendment to which the
first-mentioned House will not agree, and if after an interval of three mouths the firss-
mentioned House in the same or the next session again passes the proposed law by an
absolute majority with or without any amendment which has been made or agreed to by
the other House, and such other House rejects or fails to pass it or passes it with any
-amendment to which the first-mentioned House will not agree, the Governor-General
may submit the proposed law as last proposed by the first-mentioned House, and either
with or without any amendments subsequently agreed to by both Houses, to the electors
in each State qualified to vote for the election of the House of Representatives.

When a proposed law is submitted to the electors the vote shall be taken in such
manner as the Parliament prescribes. But until the qualification of electors of members
of the House of Representatives becomes uniform thronghout the Commonwealth, only
one-half the electors voting for and against the proposed law shall be counted in any
‘State in which adult suffrage prevails.

And if in a majority of the States a md,]orlty of the electors voting approve the
proposed law, and if a majority of all the electors voting also approve the proposed law,
1t shall be presented to the Governor-General for the Queen’s assent.

No alteration diminishing the proportionate representation of any State in either
House of the Parliament, or the minimum number of representatives of a State in the
House of Representatives, or increasing, diminishing, or otherwise altering the limits of
the State, or in any manner affecting the provisions of the Constitution in relation
thereto, shall become law unless the majority of the electors voting in that State approve
the proposed law.

SCHEDULE.
OATH.

I, 4.B., do swear that I will be faithful and bear true allegiance to Her Majesty
Queen Victoria, Her heirs and successors according to law. SO HELP ME GoD'!

AFFIRMATION.

I, 4.B., do solemnly and sincerely affirm and declare that I will be faithful and
bear true allegiance to Her Majesty Queen Victoria, Her heirs and successors according
to law.

(NOTE.—The name of the King or Queen of the United Kingdom of Great Britain and
Ireland for the time being is to be substituied from time to time.)
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2. The Royal Proclamation.—The preceding Act received the Royal Assent on 9th
July, 1900. Thismade it lawful (see Sec. 3) to declare that the people of Australia should
be united in a Federal Commonwealth. This proclamation, made on the 17th September,
1900, constituted the Commonwealth as from the 1st January, 1901 : it reads as follows:—

BY THE QUEEN.
A PROCLAMATION.
(Signed) VICTORIA R.

WHEREAS by an Act of Parliament passed in the Sixty-third and Sixty-
fourth Years of Our Reign intituled, *‘ An Act to constitute the Commonwealth of
Awustralia,” it is enacted that it shall be lawful for the Queen, with the advice of
the Privy Council, to declare by Proclamation, that, on and after a day therein
appointed, not being later than One Year after the passing of this Act, the people
of New South Wales, Victoria, South Australia, Queensland, and Tasmania, and
also, if Her Majesty is satisfied that the people of Western Australia have agreed
thereto, of Western Ausiralia, shall be united in a Federal Commonwealth
under the name of the Commonwealth of Australia.

And whereas We are satisfied that the people of Western Australia have
agreed thereto accordingly.

We therefore, by and with the advice of Qur Privy Council, have thought fit
to issue this Our Royal Proclamation, and We do hereby declare thaton and after
the First day of January One thousand nine hundred and one, the people of New
South Wales, Victoria, South Australia, Queensland, Tasmania, and Western
Australia shall be united in a Federal Commonwealth under the name of the’
Commonwealth of Australia.

Given at Our Court ut Balmoral this Seventeenth day of September, in the
Year of Our Lord One thousand nine hundred, and in the Sixty-fourth Year of
Our Reign.

GOD SAVE THE QUEEN.

§ 3. Commonwealth Legislation.

1. The Commonwealth Parliaments.—The first Parliament of the Commonwealth
was convened by proclamation dated 29th April, 1901, by His Excellency the Rt. Hon. the
Earl of Hopetoun, P.C., K.T., G.C.M.G., G.C.V.0O., Governor-General. It was opened
on 9th May, by H.R.H. the Duke of Cornwall and York, K.G., K.T., K.P., G.C.V.O.,
who had been sent to Australia for that purpose by His Majesty the King; the Rt. Hon.
Sir Edmund Barton, P.C., G.C.M.G., K.C., being Prime Minister. It was dissolved
23rd November, 1903. The second Parliament was convened on 2nd March, 1904, by
His Excellency the Rt. Hon. Baron Northcote, G.C.M.G., G.C.I.LE., C.B.; the Hon.
Alfred Deakin being Prime Minister. The third session closed on 12th October,. 1906,
and Parliament was dissolved on Sth November, 1906. The third Parliament was
convened on the 20th February, 1907, and met on that day and the following day only.
It was prorogued on 22nd February, the prorogation eventually extending to 13th July,
1907, on which day the second session commenced. The Debates of these Parliaments
will be found in Volumes I. to XXXV., of the Parliamentary Debates, as follows :—

Pirst Parliament, 1st Session Vols. I. to XII., pp- 1 to 16,744.

. " . 2nd Session . X1rI.,, Xwvii., ,, 1, 6,440.
Second Parliament, 1st Session " XvIil. ,, XXIv.,, ,, 1, 8,618.
. " 2nd Session ’” Xxv., XXX.,, 1, 7461

" 3rd Session » XXXI.,, XXXV., , 1, 6491

Third Parliament, 1st and 2nd Sessions ,, XXXVI.



COMMONWEALTH LEGISLATION. 39

2. The Several Administrations.—The following tabular statements shew the
names of the several Governors-General, and the constitution of the Ministries which
have directed the administration of the affairs of the Commonwealth since its creation:—

(a) GOVERNORS-GENERAL.
Rt. Hon. EARL OF HOPETOUN, P.C., K.T., G.C.M.G. G.C.V.0. Sworn 1st.
January, 1901 ; recalled 9th May, 1902. left Melbourne 2nd July, 1902.

Rt. Hon. HALLAM BARON TENNYSON, G.C.M.G. (Act. QGovernor-General).
Sworn 17th July, 1902.

Rt. Hon. HALLAM BARON TENNYSON, G.C.M.G. (Governor-General). Sworn
9th January, 1903 ; recalled 21st January, 1904.

Rt. Hon. HENRY STAFFORD, BARON NORTHCOTE, G.C.M.G., G.C. I E., C.B.
Sworn 21st January, 1904.

{b) BARTON ADMINISTRATION. 1lst January, 1901, to 24th September, 1903.

DEPARTMENTS. i MINISTERS.
External Affairs ... ... Rt. Hon. S1R EpMOND BaRTON, P.C., G.C.M.G., K.C.
Attorney-General -... . ... Hon. ALFRED DEAKIN.

Hon. STk WiLLIAM JoAN LYNE, K.C.M.G. (to 11/8/'03).
Rt. Hon. Sik JoHN FORREST, P.C., G.C.M.G. (from 11/8/'03).
Rt. Hon. SIR GEORGE TURNER, P.C., K.C.M.G.

Home Affairs {
{ Rt. Hon. CHARLES CAMERON K1NGsTON, P.C., K.C. (resigned 24/7/°03)

Treasury
Trade and Customs Hon, Sik WiLLIAM JoHN LynE, K.C.M.G., (from 11/8/'03).
Rt. Hon. S1r JoHN FORREST, P.C., G.C.M.G. (t0 10/8/03).

Defence Hon. JAMES GEORGE DRARE (from 10/8/°03).
Hon. JAMEs GEORGE DRAKE (t0 10/8/°03).
Postmaster-General . {Hon. SIR PHILIP OARLEY FysH, K.C.M.G. (from 10/8/'03).

Vice-President Executive Council Hon. RICHARD EDWARD O'CoNNOR, K.C.
Without Portfolio ... .. Hon. SR PHILIP OARLEY Fysu, K.C.M.G. (till 9/8/°03).

(c) DEAKIN ADMINISTRATION, 24th September, 1903, to 26th April, 1904.

DEPARTMENTS. MINISTERS.
External Affairs ... ... Hon. ALFRED DEAXIN.
Trade andCustoms ... Hon. Sm WiLrLiaM JoBN Liyne, K.C.M.G.
Treasury ... Rt. Hon. S;IR GEORGE TURNER, P.C., K.C.M.G.
Home Affairs .« w. .. Rt Hon. Sk JoHN FoRrrrsr, P.C., G.C.M.G. *
Attorney-General ... ... Hon.JAMES GEORGE DRARE.
Postmaster-General ... Hon. S» PHILIP OARLEY F¥sH, K.C.M.G.
Defence . Hon. AUSTIN CHAPMAN.

che-Presxdems Exec\mve Councll Hon. TEOMAS PLAYFORD.

(d) WATSON ADMINISTRATION, 27th April to 17th August, 1904.

DEPARTMENTS. MINISTERS.
Treasurer .. ... Hon. Jorx CHRISTIAN WATSON.
External Affairs ... «. . .. Hon, WmLr1AM MoRRI8 HUGHES.
Attorney-General ... ... Hon. HENRY BOURNES HigGins, K.C.
Home Affairs ... Hon. EGERTON LEE BACHELOR.
Trade and Customs ... Hon. ANDREW FISHER.
Defence - ... Hon. ANDERSON DawsoN. .
Postma-ster-Genem] Hon. Huca MAHON.

Vice-President Executive Councxl Hon. GREGOR MCGREGOR.

(¢) REID-MCLEAN ADMINISTRATION, 18th August, 1904, to 5th July, 1905.

DEPARTMENTS. MINISTERS.
External Affairs .. .. .. Rt. Hon. GEORGE HousToN RED, P.C., K.C.
Trade and Customs ... Hon. ALLAN McLEAN.
Attorney-General ... ... Hon. SR Jos1aH HENRY SyMoN, K.C.M.G., X.C.
Treasury ... .Rt. Hon. SIR GEORGE TURNER, P.C., K.C.M.G.
Home Affairs ... Hon. DuGALD THOMPSON.
Defence ... Hon.JamMeEs WHITESIDE McEKa¥y.
Postma.ster—Genera.l Hon. SYDNEY SMITH.

Vnce-PresxdentExecutwe(,onncxl Hon. JaMEs GEOME DRARE.
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(f) SECOND DEAKIN ADMINISTRATION, 5th July, 1905.

DEPARTMENTS. MINISTERS.
Hon. ALFRED DEAKIN.
External Affairs {Rt.. Hon. SIR JoHN FoRrREST, P.C., G.C.)M.G. (acting from 12/3/'07).
Hon. SIkR WILL1AM JouN LYNE, K.C.M.G. (acting from 10/7/°07).
{Hon. Isaac ALFRED Isaacs, K.C. (to 12/10/°08)
Hon. LITTLETON ERNEST GhooM (from 13,10/°06).
Hon. SIR WILLIAM JOHN LYNE, K.C.M.G. (to 30/7/°07).
Trade and Customs {Hon. AUSTIN CHAPMAN. (from 30/7/'07).
§ 1 Rt. Hon. S1R JOHN FoRREST, P.C., G.C.M.G. (to 30/7/'07.
Treasurer .. .. .. .. {Hon. S WILLIAM Jou~N LYNE (from 30/7/°07).
( Hon. AUSTIN CHAPMAN (to 30/7/°07).
Postinaster-General -~ - {Hon. SAMUEL MAUGKR (from 30/7/'07).
{Hon. THOMAS PLAYFORD (to 24/1/°07).
Defence =t =+ {Hon. THoMAS THoMSON EWING {from 24/1/'07).
{ Hon. LITTLETON ERNEST GhooM (to 13/10/'06).
Home Affairs ...+ Hon. THoMAs THOMSON EWING (from 13/10/'06 to 24/1/°07).
Hon. JorN HENRY KEATING (from 24/1/°07).
J Hon. THoMAS THOMSON EWING (t0 13/10/°06).
Vice-President Executive C'nc¢il - Hon. JouN HENRY KEATING (from 13/10/°06 to 20/2/°07).
Hon. ROBERT WaALLACE BEST (from 20/2/°07).

3. The Course of Legislation.—The actual legislation by the Commonwealth Parlia-
ment is indicated in alphabetical order on pp. ix. and x. of ** Vol. V. of the Acts of the
Parliament of the Commonwealth of Australia, passed in the session of 1906, with Tables,
Appendixes and Indexes.”” A °‘ Chronological Table of Acts passed from 1901 to 1906.
shewing how they are affected by subsequent legislation or lapse of time’ is also given,
see pp. xili. to xvii., and further ‘* A Table of Commonwealth Legislation,” for the same
period, ‘‘ in relation to the several provisions of the Constitution,”” is furnished on pp.
Xix. to xxvi. Reference may be made to these for complete information. The nature of
this legislation, however, and its relation to the several provisions of the Constitution of
the Commonwealth are set forth in the following, specially prepared, tabular statement' :- —

(@) ANALYTIC TABLE OF COMMONWEALTH LEGISLATION FROM 1901

TO 1906 IN RELATION TO THE SEVERAL PROVISIONS OF THE
CONSTITUTION.

Attorney-General ...

Section of

Constitution Short Title of Commonwealth Act.

PARLIAMENTARY AND ELECTORAL LAW.

3—30 PARLIAMENTARY FRANCHISE.

Commonwealth Franchise Act 1902.

9—384 ELECTIONS.

Commonwealth Flectoral Acts 1902-1906.

Senate Elections Act 1903.

24 DETERMINATION OF NUMBER OF MEMBERS OF HOUSE OF REPRE-
SENTATIVES. :

Representation Act 1905.

47 DISPUTED ELECTIONS AND RETURNS.

. Commonwealth Electoral Acts 1902-1906.

48 ALLOWANCES TO MEMBERS.
Parliamentary Allowances Act 1902.

GENERAL LEGISLATION.

51-—(i.) TRADE AND COMMERCE—EXTERNAL AND INTERSTATE.

Sea Carriage of Goods Act 1904 (Bills of Lading).

Secret Commissions Act 1905.

Commerce (Trade Descriptions) Act 1905 (Merchandise Marks).
Australian Industries Preservation Act 1905 (Trusts and Dumping).

1. This Table has been specially prepared by the Secretary of the Attorney-General's Department,
Robert Randolph Garran, M.A., C.M.G., Barrister-at Law, etc.
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Section of
Constitution.

Short Title of Commmonwealth Act.

(ii.)

(iii.)

(vi.)
(viii.)
(xi.)
(xiv.)

(xviii.)

{xix.)

(xx.) .

(xxiv.)

(xxv.)

(xxvi.)

(xxvii.)

(xxix.)

(xxx.)

TAXATION.
Customs Act 1901 (Machinery).
Beer Excise Act 1901 '
Distillation Act 1901 ’e
Excise Act 1901 ’e
Spirits Act 1906 '
Excise Tariff 1902 ; amnended by Sugar Rebate Abolition Act 1903,
Excise Tariff 1905, and Excise Tariff (Amendment)} 1906.
Excise Tariff 1906 (Agricultural Machinery).
Excise Tariff 1906 (Spirits).
Customs Tariff 1902.
Customs Tariff 1906 (dgricultwral Machinery).
Customs Tariff (South African Preference) 1906.

BOUNTIES ON PRODUCTION OR EXPORT—
Sugar Bounty Act 1903.
Sugar Bounty Act 1906.

POSTAL, TELEGRAPHIC, AND TELEPHONIC SERVICES—
Post and Telegraph Act 1901.
Wireless Telegraphy Act 1905.
Post and Telegraph Rates Act 1902.
Tasmanian Cable Rates Act 1906.

NAVAL AND MILITARY DEFENCE—
Naval Agreement Act 1903,
Defence Acts 1903-1904.

ASTRONOMICAL AND METEOROLOGICAL OBSERVATIONS—
Meteorology Act 1906.

CENSUS AND STATISTICS—
Census and Statistics Act 1905.

" INSURANCE—

Life Assurance Companies Act 1905.

COPYRIGHT, PATENTS, DESIGNS, AND TRADE MARKS—
Patents Act 1903.
Patents Act 1906.
Trade Marks Act 1905.
Copyright Act 1905.
Designs Act 1906.

NATURALIZATION AND ALIENS—
Naturalization Act 1903,

CORPORATIONS—FOREIGN, TRADING, AND FINANCIAL—
Australian Industries Preservation Act 1906.

SERVICE AND EXECUTION THROUGHOUT COMMONWEALTH OF PRO-
CESS AND JUDGMENTS OF STATE COURTS—
Service and Execution of Process Acts 1901-1905.

RECOGNITION OF STATE LAWS, RECORDS, ETC.—
State Laws and Records Recognition Act 1901.

PEOPLE OF ANY RACE, OTHER THAN ABORIGINAL—SPECIAL LAWS—
Pacific Island Labourers Act 1901-1906.
Commonwealth Franchise Act 1902 (s. 4).
Naturalization Act 1903 (s. 5).

IMMIGRATION AND EMIGRATION—
Immigration Restriction Acts 1901-1905.
Pacific Island Labourers Act 1901-1906.
Contract Immigrants Act 1905.

EXTERNAL AFFAIRS—
Extradition Act 1903.

RELATIONS WITH PACIFIC ISLANDS—
Pacific Island Labourers Act 1901-1906.
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Section of
Constitution.

(xxxi.)

(xxxii.)

(xxxv.)

{xxxix.)

67
71—80

73

76
(i)

(ii.)

77—(ii.)

(iii.)

Short Title of Commonwealth Act.

ACQUISITION OF PROPERTY FOR PUBLIC PURPOSES—
Seat of Government Act 1904.
Lands Acquisition Act 1906.

CONTROL OF RAILWAYS FOR DEFENCE PURPOSES—
Defence Act 1903 (ss. 64-66, 80, 120).

CONCILIATION AND ARBITRATION FOR THE PREVENTION AND
SETTLEMENT OF INDUSTRIAL DISPUTES EXTENDING BEYOND
THE LIMITS OF ANY ONE STATE—

Commonwealth Conciliation and Arbitration Act 1904.

MATTERS INCIDENTAL TO THE EXECUTION OF POWERS—
Acts Interpretation Act 1901,
Acts Interpretation Act 1904.
Amendments Incorporation Act 1905.
Rules Publication Act 1903.
Commonwealth Public Service Act 1902, amended by Commonwealth
Public Service Amendment Act 1903.
Jury Exemption Act 1905.
Royal Commissions Act 1902.
Evidence Act 1905.

EXECUTIVE GOVERNMENT.

APPOINTMENT AND REMOVAYL, OF OFFICERS—
Commonwealth Public Service Act 1902.

THE JUDICATURE.

CONSTITUTION AND PROCEDURE OF THE HIGH COURT—
Judiciary Acts 1903-1906.
High Court Procedure Act 1903, amended by High Court Procedure
Amendment Act 1903.

APPELLATE JURISDICTION OF THE HIGH COURT—
Judiciary Act 1903.
Papua Act 1905 (s. 43)
Copyright Act 1905 (s. 73).
Designs Act 1906 (s. 39)

ORIGINAL JURISDICTION OF HIGH COURT—
(1) In matters arising under the Constitution or involving its interpre-
tation—
Judiciary Act 1903 (s. 30).

(2) Im matters arising under Laws made by the Parliament—
Customs Act 1901 (ss. 221, 227, 245).
Excise Act 1901 (ss. 6, 109, 184).
Post and Telegraph Act 1901 (ss. 29, 43).
Commonwealth Electoral Act 1902 (s. 193)
Defence Act 1903 (s. 91).
Patents Act 1903 (ss. 47, 58, 67, 84-87, 111),
Commonwealth Conciliation and Arbitration Act 1904 (s. 31).
Trade Marks Act 1905 (ss. 4, 34, 85, 44, 45, 70-72, 95, etc.)
Australian Industries Preservation Act 1906 (ss. 10, 11, 13, 21, 22, 26).
Referendum (Constitution Alteration) Act 1906 (ss. 27, 31).
Lands Acquisition Act 1906 (ss. 10, 11, 24, 36-39, 45, 46, 50, 54, 56, 59).

EXCLUDING JURISDICTION OF STATE COURTS—
Judiciary Act 1903 (ss. 38, 89, 57, 59).

INVESTING STATE COURTS WITH FEDERAL JURISDICTION—
Judiciary Act 1903 (ss. 17, 39, 68).
Customs Act 1901 (ss. 221, 227, 245).
Excise Act 1901 (ss. 6, 109, 134).
Post and Telegraph Act 1901 (ss. 29, 43).
Commonwealth Klectoral Act 1902 (s. 193).
Defence Act 1908 (s. 91).
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ngggiigl?tfgn. Short Title of Commonwealth Act.
Patents Act 1903 (ss. 30, 47, 58, 67, 75-77, 84-87, 111).
Trade Marks Act 1905 (ss. 34, 85, 44, 45).
Copyright Act 1905 (s. 73).
Designs Act 1906 (s. 39).
78 RIGHT TO PROCEED AGAINST COMMONWEALTH OR STATE—
Judiciary Act 1903 (ss. 56-67).
THE STATE.
118 FAITH AND CREDIT TO STATE LAWS, RECORDS, ETC.—
State Laws and Records Recognition Act 1901.
119 PROTECTION OF STATES FROM INVASION AND VIOLENCE—
Defence Act 1903 (s. 51).
'TERRITORIES.
122 GOVERNMENT OF TERRITORIES—
Papua Act 1905.
MISCELLANEQUS.
125 SEAT OF GOVERNMENT—
Seat of Government Act 1904.
128 ALTERATION OF CONSTITUTION—

Referendum (Constitution Alteration) Act 1906.
Constitution Alteration (Senate Elections) Act 1906.




34 . EARLY KNOWLEDGE OF AUSTRALIA.

SECTION I1I.

THE AUSTRALIAN COMMONWEALTH AND AUSTRALASIA.

§ 1. Early Knowledge of Australia.

1. Introduction.—On the occasion of the issue of the first Year Book of the Bureau
of Census and Statistics of the Commonwealth of Australia, it seems appropriate that a
tolerably complete account should be given of what is known of the early history of the
discovery of this island continent. Limits of space will prevent this being done con-
tinually. and in future issues this account may appear only in extreme condensation.

2. The Austral Land of the Ancients.—While it is not possible to state at what time
during the early history of civilization Australia was first discovered by the western
world, that its existence was known in times of remote antiquity is certain. According
to old Chaldean views of geography, there was an Austral land to the south of India ;2
and in a fragment of the works of Theopompus of Chios [B.C. 374-320], preserved by
Ailianus [A.D. 205-234], reference is made to the existence of an island of immense
.extent, beyond the seas which bounded Furope, Asia and Africa.3 Manilius¢ in his
Astronomicon refers in a somewhat curious way to the existence of a southern habitable
region.5, Ptolemy’s [A.D. 107-161] map, dating back to about A.D. 150, shows a terra
incognita to the south of India,6 but according to Santarem,? there were no maps of
the world in the first centuries of our era. It appears therefore that the ancients of the
western world were somehow impressed with the idea of a Terra Australis, which was
.one day to be revealed. Though many rumours may have been idle guesses, some may
have sprung from authentic information derived from voyagers in the Indian seas, more
«especially from the Greek soldiers who accompanied Alexander the Great [B.C. 856-323]
to India.

3. Precise Period of Discovery Unknown,—Australia has been longer an unknown
land to the Occident than any other region of the same extent, owing no doubt to its
position at the antipodes of the civilized world. TIts first discovery by Europeans is in-
volved in considerable doubt, partly from the confusion of the names which were applied
by early navigators and cartographers, and partly owing to the reticence observed by the
Porituguese in the 16th and 17th centuries in regard to their discoveries.8

4. 0ld Manuscript Charts and Globes.—The maps of the world of the first period of
the middle ages are scarce, and are not of much importance to the present subject. The
most explicit reference which might warrant the supposition of the knowledge to the
«cartographers of that period of the existence of a Terra Australis is given in a mappa-
mundi in a manuscript of the 8th century ;9 to the south of Africa and Asia, and
separated by the Indian Ocean, a fourth part of the world is represented beyond the
equator. This then may be said to be the origin of the Terra Australis incognita ; at
least it is the first representation we have of it on a map.

(i). Marco Polo and de’ Conti. Towards the close of the 13th century, the Venetian
traveller Marco Polo [1254-1824] penetrated farther eastwards than any other European.
and the field of geographical knowledge was widened in consequence. In the various

1. Footnotes and references to authorities will be found at the end of this chapter, viz., in sub-
section 8 (Bibliographical References.) The subject has been exhaustively studied by George
Collingridge, of Sydney, whose erudite and able monograph has been kindly placed at the
disposal of the Commonwealth Statistician by the author. See Note 1, Bibliography, hereinafter.
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manuscript editions of his travels, which appeared subsequently, the terms Java Major
and Java Minor occur frequently. At a later period Nicolo de’ Contil0 [circa 1440] was
in the same localities, and in describing them he also uses the same terms. These
travellers both considered our modern Java and Australia as one—the south coast of
Java being unknown to them—and called it Javae Major, distinguishing it from Sumatra,
which they called Java Minor. The influence of Marco Polo’s writings had an effect
upon the cartography of the Australasian regions which lasted for nearly three hundred
vears. On some of the maps which appeared the Australian continent is called Java
Major—this type of map is represented by the Dauphin chart (circa 1530)—while in
others the Austral regions are called Terra Australis, and envelop the South Pole,
extending in the correct longitude sufficiently far north- to lead to the belief that the
persons who were responsible for the charting of these maps possessed a definite knowledge
of the existence of the Australian continent. A strait between New Guinea and the
Terra Australis is another feature of this type of map, which is representéd by the charts
of Ortelius {circa 1570] and of Mercator {1569-1587]. It should be stated, however,
that in some of the maps belonging to each of these types, the Australian regions are so
inaccurately represented that one sees at a glance that guesswork, assumption, or hearsay
was resorted to.

(it.) The British Muscwmn Mappamundi. There is a map of much interest in the
British Museum,11 itself bearing no date, but of which a copy in Santarem’s collection
bears the date 1489. 1In this map is the first appearance of something less problematical
than the Terra Australis incognita; no degrees of longitude or latitude are marked, but
to the south of the dureus Chersonesus (the Malay Peninsula), and in the same latitude
as the southern parts of Africa, is shewn a short line of coast running almost directly
north and south. This coast line can be no other than the west coast of Australia.

(iii.) Martin Behaim's Globe. The oldest known globe extant was constructed in
1492 from geographical data and legends furnished by Martin Behaim [1436-1506], of
Niiremberg.12 On this globe is found a rough chart of what is unmistakably intended
for the western coasts of Australia from the vicinity of Dampier’s Archipelago to Cape
Leeuwin. The eastern coast lines of some of the islands shewn on this globe in the
Australasian regions have a remarkable resemblance to the east coasts of Australia, both
in shape and position.13 Lately there has been found a wooden globe, now in Paris, on
which an inscription occurs to the effect that the Terra Australis was discovered in
1499.14 The assertion lacks confirmation, and possibly refers to discoveries made by
Magalhaens [1470-1521] in South America, since some of the contemporary maps of the
period appear to shew that the term Terra Australis was applied by some cartographers
to Australia as well as to those regions known to us as Terra del Fuego.15

(iv.) The Dauphin Map. We now arrive at the most important document which has
hitherto come to light connected with the early discovery of Australia—the Dauphin
maplé of the assigned date 1530-1536. It belongs to a type of manuscript, Lusitano-
French planispheres, which is represented by several specimens,17 all of which are copies
from a prototype, which has either been destroyed, or huas not yet been found. In this
type of maps, the dates of which range from 1530 to 1536, the Terra Australis appears in
a new form and under a new name, being referred to as Java la Grande. South of the
island of Java, and separated from it by a strait, these maps exhibit an extensive conti-
nent, stretching southwards, the north coast of which is dotted with numerous designa-
tions of dangerous coasts, capes, rivers and mountains.18

5. Discoveries by Spanish and Portuguese Mariners. The last decade of the 15th
century, and the commencement of the 16th century was a most active period in the work
of discovery, and a number of vessels and expeditions were equipped in the ports of Spain
and Portugal for the purpose of exploiting the New World.

(i) Their First Voyages to the Orient. Two well-defined and distinct lines of
approach were attempted almost simultaneously in the hopes of reaching the Orient.
The Portuguese after rounding the Cape of Good Hope in 1497, pushed farther and farther
<ast till they reached the spice islands of the Malay Archipelago ; while the Spaniards,
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relying on the new scientific conclusion that the world was a sphere and not a plane,
adopted the idea that the Fast might be reached by deliberately starting out in an
opposite direction, and the visit of Magalhaens [1470-1521] to the Philippine Islands in
1521, brought the Spaniards well past the easternmost stations of the Portuguese, and
completed .the circle of the globe. In the years following the return of these explorers
and navigators, a number of maps appeared ; in some of these maps are shown islands in
the Australasian regions more or less conforming in parts to the configuration of the Austra-
lian coasts,19 while in others all evidence of the knowledge of the existence of the Terra
Awustralis is suppressed, perhaps either for political purposes, or because it was not deemed
advisable to include in the maps of the period, a region which had not been sufficiently
surveyed.

(ii.) De Quiros and de Torres. The last and perhaps the most important of the
Spanish voyages of discovery was that undertaken by de Quiros in 1605, taking de Torres
with him as his admiral, with the object of founding a colony on the island of Santa
Cruz.20 Hearing from the natives that “in the south there were lands very
fertile and populous, and running down to a great depth in the said south,”
de Quiros abandoned his idea of the colonization of Santa Cruz, and sailed
southwards, discovering a number of islands, and among them the island now
known as Espiritu Santo, one of the New Hebrides group, which de Quiros,
under the impression that he had discovered the southern land of which he was in search,
named ‘‘ La Austrialia del Espiritu Santo.” De Quiros parted company with his admiral,
and sailed for Mexico, leaving de Torres to continue the work of discovery. De Torres
put back to the north, and sighted land in about lat. 14° S.; from thence he passed
through the straits, which now bear his name, and proceeded to the Philippine Islands to-
refit.2l De Quiros and de Torres expedition closes the period of Spanish activity in the
work of discovery in Australasian regions, and the Dutch were allowed to remain the sole
masters of the situation.

6. The Dutch Period of Activity.—The Dutch opportunity for discovery on the
coasts of Australia commenced with the decline of the Portuguese and Spanish naval
supremacy. In 1595 the Dutch sent out their first expedition to the East, consisting of
four ships which sailed from the Texel, and which returned in August, 1597.

(i.) Cornelius Wytfliet. It was about this time that Cornelius Wytfliet’s map of
the world was published, and in 1597 an English edition of his work, Descriptionis
Ptolemaice Augmentum, was published at Louvain. In Wytfliet’s map the eastern and
western coasts of Australia are roughly indicated, as is also the Gulf of Carpentaria. The
following passage, which occurs in the book just referred to, is, perhaps, the first distinct
account that we have of Australia:—*‘The Terra Australis is the most southern of all
lands. It is separated from New Guirea by a narrow strait. Its shores are hitherto but
little known, since, after onc voyage and another, that route has been deserted and seldom
is the country visited, unless when sailors are driven there by storms. The Australis
 Terra begins at one or two degrees from the equator, and is maintained by some to be so-

great an extent that, if it were thoroughly explored, it would be regarded as a fifth part
of the world.” :

(ii.) First Authenticated Discovery of Australia. The period of known Dutch dis-
covery commenced with the establishment of the Dutch East India Company in 1602.22
It was in 1605 that the Duyfken was despatched from Bantam to explore the islands of
New Guinea; she sailed along what was thought to be the west coast of that island, but
her course, in fact, lay along by the islands of the west side of Torres Straits, to that part
of the Terra Australis which lies a little to the south-west of Cape York, and thus,
without being aware of it, the commander of the Duyfken made the first authenticated
discovery of the Great South Liand. The country was found for the most part desert;
some of the crew were murdered by the blacks; and, from want of provisions, the expedi-
tion was obliged to turn back. The farthest point of land in their map they called Cape
Keer Weer, or Turn Again. The Dutch continued their attempts to explore the unknown,
sending out, in 1616, the ship Fendracht, commanded by Dirk Hartog, who sailed along
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the west coast of Australia from lat. 26° 30‘ S. to lat 23° S. The Pera and the Arnhem,
Dutch vessels from Amboina, in 1623 explored the Gulf of Carpentaria, giving to its
westward peninsula, on the side opposite to Cape York, the name of Arnhem Land. The
name of Carpentaria was also bestowed on the vast gulf in compliment to Peter Carpenter,
then Governor of the Dutch East India Company. It is not, perhaps, generally known
that in the year 1624 a petition for ‘“‘the privilege of erecting colonies” in the Terra
Australis was presented to King James I. by Sir William Courteen, an enterprising
English merchant,23 but it does not appear that the petition was granted.

(iii.}).—Discovery of the South Coast of Australia—Pelsart and Pool. A portion of
the south coast of Australia is shown for the first time on $ome old Dutch charts, which
state the date of discovery of these parts to have been in the year 1627,24 when Pieter
Nuyts, in command of the Gulde Zeepaert, sailed along the coast from Cape Leeuwin,
and sighted the whole shore of the Great Bight.25 1In the following year de Witt, com-
mander of the vessel Vianen, discovered land extending for about 50 miles on the
north-west coast of Australia in lat. 21° S. In 1629 the Batavia, commanded by
Francis Pelsart, was wrecked on the reef known as Houtman’s Abrolhos on the western
coast of Australia. The captain, with a few of his crew, explored the coast of the
mainland for some days, and eventually succeeded in reaching Java.26 Pelsart was the
first person to carry to Burope an authentic account of the west coast of Australia, which
he described in anything but favourable terms. It may here be remarked that his
journal contains what is probably the first notice and description ¢f the kangaroo by any
white explorer. The next Dutch discoveries were made in 1636, when Gerrit Pool, in
command of the yachts Amsterdam and Wesel, visited the Gulf of Carpentaria.
They descried the coast of Arnhem Land in lat. 11° S., and sailed along the coast for
gome 30 miles, when, turning to the north, they visited the unknown islands of the
Timor Sea.

(iv.) Abel Janszoon Tasman. An important era of discovery commenced with
Tasman’s (1602-1659) voyage in the year 1642. The principal object of the expedition
was to ascertain the extent of the Great South Continent, and to find out whether a
passage to the south of it led into the South Sea. Tasman sailed from Mauritius with
two vessels, the Hesmskirk and the Zechden, in October, 1642, and steering south reached
lat. 54° S. He then steered E. by N., and thus made the coast of a land which he
believed to form part of the Great South Land, and which he named Van Diemen’s Land.
After a short stay, Tasman continued his voyage, and sailing in a north-easterly direction,
he discovered another important land which he named New Zealand. On landing, an
unprovoked attack was made by the Maoris, and four sailors were killed. Tasman sailed
along the west coast of the North Island as far as North Cape, from which place he
directed his course to New Guinea. Tasman made another voyage in 1644, his main
object being to ascertain whether New Guinea and Van Diemen’s Land were connected
with the Great South Land or not. With three vessels under his command he sailed
into the Gulf of Carpentaria, but failing to find the straits through which Torres had
passed in 1606, he sailed along the northern coasts of Australia, and returned to Java.27?
No discoveries of importance were made during Tasman's second voyage; nevertheless,
after 1644, when the first maps on which his track is charted, made their appearance,
the outline of Australia assumed for the first time a relatively true position, and a more
accurate delineation of form. The period of Dutch discoveries may be said to have ended
with Tasman’s second voyage; with the decline of the Dutch maritime power, their
interest in Australian discovery disappeared, and practically the only subsequent
occasions when their vessels touched Australian coasts appear to have been when they
were driven out of their course by contrary winds or currents.

(v.) The last of the Dutch Discoveries. In 1656 the ship Vergulde Draeck was
wrecked not far from the place where Pelsart had met with disaster in 1629. About
75 of those on board reached the shore alive, and one of the ship’s boats succeeded in
reaching Batavia. Though several vessels were subsequently sent out to rescue the
castaways no news was ever obtained of them, and the search was abandoned in 1658,
when the ship Waeckende Boey returned to Batavia after having unsuccessfully spent
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some weeks in an endeavour to obtain some news of the castaways. The commander of
this vessel gave some account of the west coast of Australia, and of the island now known
as Rottnest Island, describing the country as covered with deep grass and sand, and the
coast as everywhere dangerous, on account of the reefs of rock.28 The country was again
visited by the Dutch during a search for a missing ship, thought to have been wrecked on
the Abrolhos. The expedition, under the command of William de Vlamingh, reached
Rottnest Island on the 29th December, 1696, and landed near the mouth of the Swan
River, which they ascended for six or seven leagues. They did not encounter any blacks,
though they came across several huts, and also found footprints of men, dogs, and emus,
The expedition subsequently proceeded northward, but failed to find any traces of the
object of their search.29 In 1705 another Dutch exploring squadron, under the command
of Martin Van Delft, sailed from Batavia, and explored and named part of the north-west
coast of Australia. This expedition is the last one recorded before the celebrated voyages
of Captain James Cook [1728-1779].

- 7. Discoveries by the English.—In the meantime the English had made their first
appearance on the Australian coast in 1688, when the north-western shores were visited
by William Dampier, as supercargo of the Cygnet, a trading vessel whose crew had
turned buccaneers. The Cygnet made the land in lat. 16° 50" S., just one hundred years
before the first English Governor reached New South Wales,30 and sailed along the coust
as far as Cape Levéque. In describing the country Dampier says:—'‘ New Holland is a
very large tract of land. It is not yet determined whether it is an island or a main
continent, but I am certain that it joins neither to Asia, Africa, or America. The land
is of a dry, sandy soil, destitute of water, unless you make wells, yet producing divers
sorts of trees.”’

(i.) Dampier’s Voyage in the ‘‘* Roebuck.” Later, in 1699, Dampier again visited
Australia, in command of H.M.S. Roebuck. He landed in‘Shark’s Bay, and he then
sailed in a northerly direction for a distance of about 900 miles, as far as Dampier’s
Archipelago, and thence to Roebuck Bay. On his return to England Dampier published
an account of his voyage, in which he gives » description of the trees, flowers, birds, and
reptiles he observed, and also of his encounters with the natives.3!

(ii.) Captain James Cook. The various reports and charts brought back by the
explorers and navigators of the 17th century had opened the way for considerable dis-
cussion as to the true delineation of the coast lines of Australia; as to whether Tasmania
and New Zealand were attached to Australia, or whether they were separated from it,
but themselves formed part of a vast Antarctic continent. 1t was Captain Cook, in his
voyages from 1769 to 1777, who communicated the most important discoveries with
regard to these questions, and who first opened up the Australian coast to Furopean
enterprise and settlement. Cook’s first voyage to Australian waters was primarily under-
taken for the purpose of observing the transit of Venus from Otaheite, but he was also
commissioned to ascertain ‘‘ whether the unexplored part of the southern hemisphere be
only an immense mass of water or contain another continent.”

(iii.) The Voyage of the ‘‘ Endeavour.”” Cook was placed in command of H.M.S.
Endeavour, a barque of 370 tons burthen, and carrying about 85 persons. He was
accompanied by Sir Joseph Banks {1743-1820], Dr. Solander the naturalist, Green the
astronomer, two draughtsmen, and a staff of servants.32 After successfully observing the
transit of Venus from Otaheite, the Endeavour’s head was turned towards New Zealand,
and this land was sighted on the Tth October, 1769, in the neighbourhood of Poverty
Bay. Cook determined to sail along the coast, and after eventually circumnavigating
both the North and South Islands, thus proving that New Zealand was not connected
either with the supposed Antarctic continent or with Australia, he took formal possession
of the land in the name of the British Crown. The Endeavour remained on the New
Zealand coasts until the 31st March, 1770, when her course was set in a westerly direc-
tion with the intention of making for Tasmania. Encountering very rough weather and
being driven out of his course to the northward, Cook sighted the mainland of Australia
at 6 a.m. on the 19th April, 1770, at a place which he called Point Hicks, after his first
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lieutenant, who first saw it. Another point a little to the eastward he named Ram
Head, and then coasting northwards, passing and naming various headlands on the way,
Botany Bay33 (first called Sting Rays Harbour) was discovered on the 28th April, 1770,
and as the anchorage appeared to be good, the Endeavour entered the inlet and dropped
anchor. On the following day Cook landed, and though he first met with some opposi-
tion from the blacks, they were soon dispersed by the firing of two or three muskets.
After searching unsuccessfully for fresh water, the explorers embarked in their pinnace
and went over to the north side of the harbour, where, by digging holes they were able
to procure sufficient fresh water to supply the ship. On the 1st May, 1770, a seaman
named Sutherland died on board the Endeavowr, and his body was taken ashore to be
buried. Sutherland was in all probability the first British subject buried in Australian
soil. The Endeavour remained in Sting Rays Harbour until the 6th May, 1770, on
which day Port Jackson was passed and named,34 though Cook forebore to enter the
heads. Sailing in a northerly direction numerous capes, inlets, and islands were seen
and named, such as Port Stephens, Bustard Bay, the Keppel Islands and ‘Morton’ Bay.
Landing was effected at several places, both for the purpose of making observations and
of obtaining fresh water.35 Cook thus coasted along for nearly 1300 miles, making notes
and observations as he proceeded, for the purpose of his chart, until on the 11th June,
1770, the expedition nearly came to a disastrous ending, through the Endeavour striking
some rocks when in the vicinity of Trinity Bay. In his log Cook describes the grave
dangers and hardships to which they were exposed. By jettisoning all heavy gear that
could be spared, they succeeded in passing a sail, into which ocakum, wool, and other
materials had been sewed, right under the ship’s keel, and were then able to warp the
ship off the rocks. 1In spite of strong gales and hazy weather, and in spite of at times
‘‘ being entangled with shoals on every side,’’ the vessel was steered to the mouth of the
Endeavour River, and there careened and thoroughly repaired. These repairs occupied
nearly two months, and it was not until the 4th August, 1770, that the Endeavour's
course was again set to the north. Still threading his way through numerous islands
and reefs until he reached Cape York, Captain Cook landed on a small island which he
named Possession Island, and took formal possession of the land he had discovered from
lat. 38°S. to lat. 103°S. The Endeavour then sailed through Torres Straits, and
anchored in the Downs on the 13th June, 1771,

(iv.) Cook's Later Voyages. The communications made by Cook on his return gave
rise to renewed speculation as to the existence of a great southern continent, and in 1772
Cook was again appointed to lead an exploring expedition in the ships Resolution and
Adventure. These vessels soon became separated, and Cook, after visiting New Zealand,
spent some time in cruising in southern latitudes. Satisfied that if a great antarctic’
continent did exist, it lay so far to the south as to be useless for the purposes of trade or
settlement, he abandoned the investigation, and returned to England in 1774. Cook’s
last voyage was undertaken in 1776, but on that occasion his main object was to discover
a north-west passage between the Atlantic and Pacific Oceans. After an extended voyage,
he returned for the winter of 1778 to Hawaii, and met his tragic death in Karakara Bay
on the 14th February, 1779."

(v.) Flinders and Surgeon Bass. At Captain Cook’s death the whole coast of Aus-
tralia may be said to have been practically explored. The remaining discovery of great
importance to be made was the existence of a passage between Tasmania and Australia.
This channel was discovered by Flinders and Bass in 1798. The causes of navigation
and of science generally were greatly benefited by the voyages in Australasian waters of
the Imwvestigator and the Beagle, but Surgeon Bass’ discovery may' be said to have
completed the coast map of Australia.

8. Bibliographical References.—The following bibliographical references will aid the
study of the early history of the discovery of Australia :—

1. For a very full account of what is known regarding “The Discovery of Australia” by the
western world, reference may be made to the classic and exhaustive monograph, bearing that title,
by George Collingridge, Esquire, Sydney. Hayes Bros., 1895. The information here given has
been largely derived from the source indicated.

2. According to Mr. Hyde Clarke. See " Notes and Queries,” Vol. V., . 356, 1888; see also " La,
magie chez les Chaldéens,” p. 151, by Mr. F. Lenormant.
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See " Early Voyages to Australia,” p. ii., by Mr. R. H. Major, 1859,
. Probably a contemporary of Augustus or of Tiberius Ceesar.
. Lib. 1, 234.

Ex quo colligitur terrarum forma rotunda ;

Hanc circum varie gentes hominum atque ferarum.
Aerieque colunt volucres. Pars ejus ad arctos
Eminel, Austrinis pars est habitabilis oris,

Sub pedibusque racet nostris.

6. “La geografia di Claudio Tolemeo Alexandrino,” Venezia, 1574.
7. “Essai sur I'histoire de la Cosmographie et de la Cartographie du Moyen-Age,” 1849.

8. Humboldt in his “Histoire de la Géographie du Nouveau Continent,” Vol. IV., 70, says
that the Kings of Portugal forbade, upon pain of death, the exportation of any marine charts

9. The MS. is in the Royal Library of Turin. A copy is contained in Santarem’s and Jomard's
collection.

10. For an account of Conti's travels, see “India in the 15th Century,” edited by Mr. R. H.
Major in 1857, for the Hakluyt Society.

11. Known as the “British Museum Mappamundi.”

12. The original globe is preserved in the archives of the Behaim family in Niremberg. A
fac-stmile is to be seen in the Paris National Libmrs

13. For further particulars of this globe, see “The Discovery of North America,” by Mr. H.
Harrisse, p. 391 ; see also Jomard’s * Monuments de la Géographie,” Paris, 1854,

14. Mr. Harrisse ascribes to this globe the date of circa 1535, See “‘The Discovery of North
America,” Harrisse, p. 613. The mscrlptlon on the globe reads: " Terra Adustralis nuper inventa
anno 1499, sed nondum plene cognita.”

15. E.g. () Mappamundi of Orontius Finnaeus (1531), the Australasian parts of which are re-
produced in Mr. A. F. Calvert's " The Discovery of Austra.lm p. 18. (b) Schiner’s Weimar Globe
of 1533, Described by Mr. Harrisse in ** The Discovery of North America.”

16. A reduced copy of this map is given in Mr. Harrisse’s * Early Voyages to Australia.”
Introduction, p. xxvii. The Dauphin Map is sometimes called the Harleyan Map, having belonged
to Edward Ba,rley Earl of Oxford. See ‘' Journal and Proceedings of the Royal Geographical
Society of Australasia,” Sydney, 18912, Vol. V,

17. E.g. Two maps by Jean Roze, 1542, in the British Museum, and a map by Pierre Descelier,
1550, the Australasian parts of all of which maps are reproduced in Mr. Collingridge’s book,
referred to above.

18. Mr. H. Harrisse, “ The Discovery of North America,” pp. 96-7.

19. E.g. (a) The Hunt-Lenox Globe (circa 1506), of which a description is given in Coote’s
introduction to “ Johann Schéner,” p. xii., London, 1888. See also “Recollections of New York,” by
J. Lenox. 1886, pp. 140-3. (b) Ruysch'’s Mappa.mundl 1508, for a description of which see  Johann
Schéner,” edited by C. H. Coote, p. 21. () The, Schonerm.n Frankfort Gores, 1515, which is
reproduced in Jomard’s “ Monuments de la Géographie.” Plates xv. and xvi,

20. See a translation of de Torres’ narrative by Alex. Dalrymple, from a Spanish MS. in his
possession ; first printed in Burney’s “ Discoveries in the South Sea,” Part 2, p. 467. London, 1806.

21. It is not probable that Torres passed through the straits which bear his name by mere
chance, as they were marked in Wytfliet’s map, dedicated in 1597 to the King of Spain.

922. The instructions issued to Tasman for his second voyage in 1644, by Van Diemen and the
members of the ,Council of the Dutch East India Company, contain a preface in chronological
order of the previous discoveries by Dutch explorers in Australasian regions. These instructions
are printed in full in Harrisse’s “ Early Voyages to Australia,” and it is from them that most of the
present knowledge of early Dutch discoveries is derived.

23. See * The Torch,” March, 1888,

24, In the Mar di India Chart, the date given is the 26th January, 1627; in Tasman’s Chart, as
published in Amsterdam in 1859, the date given is the 26th February, 1627.

25, See instructions to Tasman, ut sup.

26. For a full account of this event see Mr. R. H. Major's “ Early Voyages to Australia.”

27, The track which Tasman followed in his two  voyages is traced in Captain Bowrey’'s map,
reproduced in Major's “ Early Voyages to Australia.”

28, See translation from a Dutch MS. in the Royal Archives at the ague, published in
Major’s ** Early Voyages to Australia.”

29, “The Journal of a Voyage made to the unexplored South Land in the years 1696-7,” printed
at Amsterdam, 1701.

30. Dampier sighted land on the 4th January, 1688; Phillip on the 3rd January, 1788.
31. See “Dampier's Voyage round the World.” Vol. L, p. 464.

32. In the Record Office at London, there are no less than ten logs of this voyuge; three are
anonymous, but six are signed by ship's officers, and one, from clrcumstantlal evxdence. is no
doubt by Green the astronomer. These logs are all printed in the " Historical Records of New
South Wales.” 1893. Vol. I.

33, Nowhere in either the original papers of Cook, or any of his officers, does the name Botany
Bay appear.

o

34, In this connection it is worthy of notice that the designation of Port Jackson has been
misunderstood by many. It was stated that it was so named after a seaman called Jackson on
board the Endeavowr. This statement was copied for many years, though it does not appear that
there was any foundation for it. Sir George Jackson, who afterwards changed his name to
Duckett to meet the provisions of a will, was at this time, together with Mr. P. Stephens, join$
secretary to the Admiralty, and Cook named Ports Jackson and Stephens after these two officials.
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Moreover it has been ascertained that no seaman of the name of Jackson was rated on the
Endeavour. Sec " Historical Records of New South Wales,” Vol. I. Notes at pp. 162 and 107, and
also pp. 3345

35. Bee Ha.wksworth 8 " Cook’s Voyages,” Vol. I1L., p. 519, for observatlons made in Bustard Bay,
and again at p. 528 for an account of Cook’s la.ndmg at Thirsty Sound. The following are the
places at which Cook landed, with dates, according to his log :—At Sting Rays Harbour on the 5th
May, 1770 ; in Bustard Bay on the 23rd May in Thirsty Sound on the 30th May; in the vicinity of
the mouth of the Endeavour River during part of June, July, and part of August; on an island off
Cape Flattery on the 12th August; and lastly on Possession Island on 22nd August.

Finally, it may be said that the student who desires to acquire more information as
to what is known of the early history of-discovery in the region of Australia will do well
to consult the * eritical, documentary and historic investigation concerning the priority
of discovery in Australasia by Europeans before the arrival of Lieut. James Cook in the
Endeavour, in the year 1770,” by George Collingridge, referred to in note 1 above.

§ 2. The Taking Possession of Australia.

1. Annexation of Eastern Part of Australia.—Although as far back as 1503 a
French navigator named J. Binot Paulmier, Sieur de Gonneville, claimed to have landed
on the west coast of Australia, and similar claims were put forward by the French and
Portuguese in respect of alleged discoveries in 1531 and 1601 by Guillaume le Testre and
Manoel Godinho de Eredia respectively, it was not until the 22nd August, 1770, that the
history of Australia was brought into political connection with western civilization. It was
on that date thut Captain Cook took possession *of the whole eastern coast, from lat. 38°
to this place, lat. 103" S., in right of His Majesty King George the Third.” Cook, however,
proclaimed British sovereignty only over what are now the eastern parts of New South
Wales and Queensland. and formal possession, on behalf of the British Crown, of the
whole of the eastern part of the Australian Continent and Tasmania, was not taken until
the 26th January, 1788. It was on this last date that Captain Phillip’s commission, first
issued to him on the 12th October, 1786, and amplified on the 2nd April, 1787, was read
to the people whom he had brought with him in the “ First Fleet.”

2. Original Extent of New South Wales.—The commission appointed Phillip
*“Captain-General and Governor-in-Chief in and over our territory called New South
Wales, extending from the Northern Cape or extremity of the coast called Cape York, in
the latitude of ten degrees thirty-seven minutes south to the southern extremity of the
said territory of New South Wales or South Cape in the latitude of forty-three degrees
thirty-nine minutes south, and of all the country inland westward as far as the one
hundred and thirty-fifth degree of east longitude reckoning from the meridian of
Greenwich, including all the islands adjacent in the Pacific Ocean within the latitudes
aforesaid of ten degrees thirty-seven minutes south and forty-three degrees thirty-nine
minutes south.”

Although in November, 1769, Captain Cook had taken possession of the North Island.
of New Zealand, and in January, 1770, also of the South Island, it is a matter of doubt
whether, at the time when Captain Phillip’s commission was drawn up, New Zealand
was considered as one of the “islands adjacent in the Pacific Ocean.” The southern
extremity is beyond the south latitude named in the document; on the other hand, by
the implication of the Supreme Court Act (Imperial), which in 1828 instituted a Supreme
Court for New South Wales, and which expressly contemplates New Zealand as part of
that colony, it would appear to have been recognised as in some sense a dependency.
Various hoistings of flags notwithstanding, New Zealand does not appear to have
unequivocally become British territory until 1840. In that year, on 29th January,
Captain Hobson arrived at the Bay of Islands. On the following day he read the com-
misgion, which extended the boundaries of the colony of New South Wales so as to
embrace and comprehend the Islands of New Zealand. On 5th February the Treaty of
Waitangi, made with the native chiefs, was signed. Finally, on 21st May, British
sovereignty over the Islands of New Zealand was explicitly proclaimed. From that date
until 3rd May, 1841. New Zealand was indubitably a dependency of New South Wales.
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3. Annexation of Western Australia.—Exactly twelve years before New Zealand
became a separate colony the western half of the Australian continent had become =«
British possession, for it was on 2nd May, 1829, that Captain Fremantle hoisted the
British flag on the south head of the Swan River, and took possession of ‘‘ all that part
of New Holland which is not included within the territory of New South Wales.”” Thus,
before the middle of 1829 the whole territory, now known as the Commonwealth of
Australia, had been constituted a dependency of the United Kingdom.

§ 3. The Creation of the Several Colonies.

1. New South Wales as Original Colony.—From what has been said, the main- .
land of Australia was, in Governor Phillip’s commission of 1786, originally as shewn on
map No. 1, that is, it was divided by the 135th meridian of east longitude into two parts.
The earliest colonists believed that Van Diemen’s Land—the present State of Tasmania—
was actually joined to the mainland, and it was not till 1798 that the contrary was
known. In that year, by sailing through Bass Straits, Flinders proved that it was an
istand. The territory of New South Wales, as originally constituted, including New
Zealand, was thus:—

Square Miles.

Australia, east of 135° Longitude East ... ... 1,454,312
Van Diemen’s Land ... 26,215
New Zealand e o 104,471

Total ... ... 1,584,998

The western part of Australia, not yet annexed, comprised originally 1,494,054 square
miles.

2. Separation of Van Diemen’s Land.—In 1825, Van Diemen’s Land, as Tasmania
was then called, was politically separated from New South Wales, being constituted a
separate colony on 14th June of that year. This reduced the area of New South Wales
and its territorial dependencies by 26,215 square miles, that is, to 1,558,783 square
miles.

3. Extension of New South Wales Westward.—In 1827 the western or inland
boundary of New South Wales was extended westward to the 129th meridian, thus
. increasing its area by 518,134 square miles, and making it, including New Zealand and
excluding Tasmania, 2,076,917 square miles, or excluding also New Zealand, 1,972,446
square miles.

4. Western Australia constituted a Colony.—The territory annexed by Captain
Fremantle in 1829, viz., ‘‘all that part of New Holland which is not included within the
territory of New South Wales,”” extended eastward to the 129th meridian, and comprised
975,920 square miles. The constitution of this area into the Colony of Western Australia,
now one of the six States of the Commonwealth, was the consequence of Fremantle’s
act. By it the annexation of the whole of the Continent of Australia by the British
Crown was completed. The Australian colonies at this time were as indicated in the
following table, and illustrated by map No. 2:—

Date of first
Date of Date of . Area.
Colony. Annzxe&t?ion. Cr:a?igu. ggggg‘g‘;’;{ squa;?mues.
New South Wales (including} J 1786 1788 2,076,917
New Zealand) ... 1770 !
Van Diemen’s Land .. f { 1825 1803 26,215
Western Australia 1829 1829 1829 975,920
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5. Creation of South Australia as a Province.—On 15th August, 1834, the Act
4 and 5 William IV., cap. 95, was passed, creating South Australia a ‘‘ province,”” and on
28th December, 1836, settlement took place. The new colony embraced 309,850 square
miles of territory, which, lying south of the 26th parallel of South latitude, and between
the 141st and 132nd meridians of Bast longitude, was up to that time included within
the territory of New South Wales, as will be seen on reference to map No. 8. Thus the
area of New South Wales and its territorial dependency, New Zealand, was reduced to
1,767,067 square miles.

6. Separation of New Zealand.—New Zealand, annexed by proclumation in 1840
as a dependency of New South Wales, as already stated, was, by letters patent of 16th
November of that year, constituted a separate colony under the powers of the Act 8 and
4 Vic., cap. 62, of Tth August, 1840. Proclamation of the separation was made on 3rd
May, 1841. The area of the colony is 104,471 square miles, and its position in reference
to Australia is shown on map No. 4. This separation reduced the political territory of
New South Wales to 1,662,596 square miles. See map 3.

" 7. Separation of Victoria.—In 1851, what was known as the ‘“ Port Phillip District’’
of New South Wales, was constituted the Colony of Victoria, ‘‘ bounded on the north
and north east by a straight line drawn from Cape Howe to the nearest source of the
River Murray, and thence by the course of that river to the eastern boundary of the
colony of South Australia.” The area of the new colony is 87,884 square miles, and its
separate existence took effect from 1st July 1851, upon the issuing of the writs for the
first election of elective members of the Legislative Council. This reduced the territory
of New South Wales to 1,574,712 square miles, as indicated on map 4.

S. Separation of Queensland.—In 1859, letters patent issued on 6th June consti-
tuted what was then known as the ‘‘ Moreton Bay District '’ of New South Wales, a
separate colony, under the name of Queensland, whose boundary was defined as a line
commencing on the sea coast at Point Danger, in latitude about 20° 8" south, running
westward along the Macpherson and Dividing Ranges and the Dumaresq River, to the
MclIntyre River, thence by the 29th parallel of south latitude to the 141st meridian of
east longitude; on the west, the 141st meridian of longitude from the  29th to the 26th
parallel, and thence the 138th meridian north to the Gulf of Carpentaria, together with
all the adjacent islands, their members and appurtenances in the Pacific Ocean.” The
area concerned is 670,500 square miles. By this separation, the territory of New South
Wales was divided into two parts, viz., one of 810,372 square miles, the present State,
and another of 593,840 square miles, of which 528,620 square miles is now the Northern
Territory, and 70,220 square miles is now a part of South Australia. These facts are
shewn on Map No. 5.

9. No further Constitution of Colonies.—Since the separation of Queensland, no
other creation of colonies has taken place in Australia, though the boundaries of New
South Wales and South Australia were later altered. The dates of foundation of the
Australasian Colonies, and their areas at the close of 1859, were therefore as hereunder :—

Date of Date of D)a,te of first Area.

Colony. Annexation. Creation. é::&%’gsg Squa.reemiles.
New South Wales 1770 1786 1788 904,212
Tasmania... 1770 1825 1803 26,215
South Australia ... 1770 1834 1836 309,850
Victoria ... 1770 1851 1834 87,884
Queensland . .- e 1770 1859 1824 670,500
Western Australia 1829 1829 1829 975,920
New Zealand ... 1840 1841 1814 ? 104,471"

1. By proclamation dated 10th June, 1901, the area of the Dominion was increased by 280 square
miles, making it now 104,751 square miles, by the inclusion of the Cook Group and other Islands.
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10. The Changing Boundaries of the Colonies.—When, on 15th August, 1834, the
Imperial Government constituted the province of South Australia, there lay, between its
western boundary and the eastern boundary of Western Australia (as proclaimed by
Fremantle in 1829) a strip of country south of the 26th parallel of south latitude, and
between the 132nd and 129th meridians of east longitude, legally included within the
territory of New South Wales. The area of this territory, frequently but improperly
referred to as ‘‘ No Man’s Land,”” has been calculated to cover approximately 70,220
square miles.l1  On 10th October, 1861, by the authority of the Imperial Act
24 and 25 Vic., cap. 44, the western boundary of South Australia was extended so, as to
cover this strip, and to coincide with the eastern boundary of Western Australia—the
129th meridan. The area of South Australia thus increased by 70,220 square miles,
became 380,070 square miles, and her territory that represented on Map No. 6. Nearly
two years after this accession of territory, viz., on 6th July, 1863, the Northern Territory,
containing 528,620 square miles—also formerly a part of New South Wales—was, by
letters patent, brought under the jurisdiction of South Australia, whose area was thus
increased to 903,690 square miles; whilst that of New South Wales was diminished by
these additions to South Australia, and by the separation of the colonies of New Zealand,
Victoria, and Queensland, till its area became only 310,372 square miles. The territories
of Tasmania, Western Australia, and the three other separated colonies, with the
exception of somé minor islands added to Queensland, remain as originally fixed.

11. Australasia, 1863 to 1900.—The immense area generally known as Australasia
had thus, by 1863, been divided into seven distinct colonies, the areas of which are shewn
below:—

DATE OF CREATING THE SEVERAL COLONIES.

Year of For-| Present Year of For-| Present
Colony. |mStionjalel Arenin Colony.  [mation into| Arenin
Colony. Miles. Colony. Miles.

- New South Wales ... 1786 310,372 New Zealand 1841 104,4713
Tasmania ... 1825. 26,215 Victoria ... 1851 87,884
Western Australia ... 1829 975,920 Queensland 1859 670,500
South Australia 1834 380,070 Northern Territory 1863 523,620

(proper)2 i
Commonwealth 2,974,581 square miles.
Australasia ... 3,079,052 square miles.4

From 1st January, 1901, the colonies mentioned above, with the exception of New
Zealand, have become federated under the name of the *‘Commonwealth of Australia,”
the designation of ‘‘ Colonies” being at the same time changed into that of “States.”
The total area of the Commonwealth is, therefore, 2,974,581 square miles, or about equal
to the area of the United States of America, exclusive of Alaska, or to that of all Europe,
less about one-third of Russia.

The evolution of the various States will be seen in the accompanying diagrams.

1. The calculation has been made in this Bureau. The area has usually been left unstated in
references to the territory, but when approximations have been given the margin of error seems
to have been somewhat large.

2. South Australia with the Northern Territory is 903,690 square miles.
3. Now 104,751 square miles: increased 10th June, 1901.
4. Now 3,079,340 square miles. :
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12. British New Guinea or Papua.—Under the administration of the Common-
wealth, but not included in it, is British New Guinea or Papua, finally annexed by the
British Government in 1884, and for a number or years administered by the Queensland
Government but transferred to the Commonwealth by proclamation on 1st September,
1906, under the authority of the Papua Act (Commonwealth) of 16th November, 1905.
The area of Papua is about 90,540 square miles.

§ 4. General Description of Australia.
4

1. Geographical Positiom.—Australia lies in the Southern Hemisphere, an island
continent, including Tasmania, of 2,974,581 square miles, the mainland alone being
2,948,366 square miles. Bounded on the west and east by the Indian and Pacific Oceans
respectively, it lies between longitudes 118° 9’ E. and 153° 89’ E., while its northern and
southern limits are the parallels of latitude 10° 41’ 8. and 89° 8 S., or including Tasmania,
48° 39’ S. On its north one finds the Timor and Arafura Seas and Torres Strait, on its
south the Southern Ocean and Bass Strait.1

(i.) Tropical and Temperate Regions. Of the total area of Australia the lesser portion
lies within the tropics. Assuming, asis usual, that the latitude of the Tropic of Capricorn
is 23° 80" S,2 the areas within the tropical and temperate zones are approximately as
follows :—

AREAS OF TROPICAL AND TEMPERATE REGIONS OF STATES
WITHIN TROPICS.

Northern Western Total.

Queensland.| qorritory. | Australia.

Sq. miles. | 8q. miles. | Sq.miles. | Sq. miles.

Within Tropical Zone ... | 859,000 | 426,320 | 364,000 | 1,149,320
Within Temperate Zone . ... | 811,500 97,300 611,920 | 1,020,720
Ratio of Tropical part to whole State 0.535 0.814 | 0.373 0.530
Ratio of Temperate part to whole State... 0.465 0.186 0.627 0.470

Thus the tropical part is roughly about one half (.580) of the three territories
mentioned above, or about five-thirteenths of the whole Commonwealth (0.886). Sece
hereafter § 8.t ’

2. Area of Australia compared with that of other Countries.—That the area of
Australia is greater than that of the United States of America, that it is four-fifths of
that of Canada, that it is more than one-fourth of the area of the whole of the British
Empire, that it is nearly three-fourths of the whole area of Europe, including Russia;
that it is about 25 times as large as any one of the following, viz., the United Kingdom,
Hungary, Norway, Austria, Italy, the Transvaal, and Ecuador, are facts which are
adequately realised but seldom. It is this great size, taken together with the fact of the
limited population, that gives to the problems of Australian development their unique
character, and its clear comprehension is essential in any attempt to understand those
problems.

The extreme points are “Steep Point” on the west, ' Cape Byron” on the east, | Cape York"”
on t,he north, “ Wilson's Promontory” on the south, or, if Tasmania be included, “South East
Cape.” The lmuts according to the 1903-4 edition of “A Statistical Account of Austra.lm and New
Zealand,” p. 2; and accordmg to Volume XXV. of the “Encyclopsdia Britannica,” 787; are
respecnvely 113" 5’ E., 153° 16’ E., 10° 3¢ S., and 39° 11% S., but these figures are obviously defectwe

2. Its correct value for 1907.0 is 23° 27 4”.98.
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The relative magnitudes may be appreciated by a reference to the following table,
which shews how large Australia is compared with the countries referred to, or vice versa.
Thus, to take line 1, we see that Europe is about 1§ times (1.376) as large as Australia,
or that Australia is about three-quarters (more accurately 0.727) of the area of Europe.

SIZE OF AUSTRALIA IN COMPARISON WITH THAT OF OTHER

COUNTRIES.
Australian Commonwealth 2,974,581 squarc miles.
)
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Continents, etc.— |sq. miles. African (contd.j— {sq. miles.

Europe ... .| 4,093,000 727 | 1.376 German E. Afr. 384,180 7.74 1292

Asig, cr ee.e} 17,300,000 172 | 5.82 Senegambia and

Africa ... ..| 11,556,000 257 | 3.89 Niger ... . 370,000 8.04 1244

North Amerxca, 9,200,000 323 | 3.09 Algeria ... . 343,500 8.66 1155

South America 6,850,000 434 [ 230 German 5.W,

British Empire | 11,433,000 260 | 3.84 “Africa ... | 322,450 9.23 .1084
Portuguese 1.

European-— Africa ... .| 293,400 10.14 .0986.
United Kingdom 121,390 24.5 0408 Cape Colony ... 276,995 10.74 .0931
Russial ... 8,647,657 344 | 201 Madagascar ... 228,000 13.05 0767
Tuarkisgh Emmre* 1,662,000 1.790 559 Movrocco ... - 219,000 13.58 0736.

Austria-Hungary? 241,333 12.32 0812 Abyssinia 200,000 14.87 0672
German Empire 208,780 14.25 0702 British E. Afr.

France ... 207,054 14.37 .0696 Prot. .. 177,100 16.80 0595
Spain 190,050 15.65 .0639 Transvaal 117,732 25.8 .0396
Sweden ... 172,876 17.21 L0581 Tunis 64,600 46.0 0217
Norway ... 124,130 24.00 L0417 OrangeR. Colonv 50,392 59.0 01634
Ttaly 110,550 26.9 .0372 Liberia ... N 45,000 66.1 01513
Portugal ... 35,490 83.8 0119 .

Greece ... 25,014 | 1189 .00841 {| American—

Switzerland . 15,976 186.2 00537 Canada ... . 3,745,574 794 ] 1.259
Denmark 15,592 190.8 00524 United States ...| 2,970,230 1.002 998
Netherlands ... 12,648 235.2 00425 Alaska ... 590,884 5.03 1986
Belgiom ... 11,373 | 261.6 00382 {| Mexico ... .| 816,125 9.41 1063
L Guatemala 48,200 61.6 101623

Asiatic— Cuba ... ... 44,000 67.6 .01479
China 4,277,170 695 | 1.438 Brazil .| 3,218,991 924 1.082
India .| 1,766,517 1.684 .5939 Argentina ...] 1,135,840 2.62 .382
Dutch K. Tndies 736,400 4.04 248 Bolivia ... 708.195 4.20 .238
Persia ... 628,000 4.74 211 Peru 695,733 4.27 .234
Afghanistan ...} 215,400 13.8 0724 Columbia .| 444,980 6.68 1496
Japan® ... 175,700 16.9 .0591 Venezuela 364,000 8.17 1224

Chile ..| 307,620 9.67 1034

African— Ecuador . 116,000 25.6 13800
Congo ... .. 900,000 3.30 .303 Paraguay... - 98,000 30.3 0330
French Congo ... 680,000 4.37 .229 British Guiana... 90,277 32.9 .0364
Angola . 484,800 b}g 163 Urugunay . - 72,210 41.2 .0243
Rhodesia. (otal) 431,000 6.6 1.449

3. Relative Size of Political Subdivisions.—As already stated, Australia is divided
into six States, the areas of which, in relation to one another and to the total of Australia,
are shewn in the following table, viz., a table of double entry, which, therefore, gives the
ratio of the area of each State to that of every other State, as well as to that of the whole
of Australia. This is similar to the preceding table.

1. Including Russia in Asia.

2. Including Asiatic and African Possessions.

3. Excluding Bosnia and Herzegovina.

4. With Formosa, the Pescadores and Southern Sakhalin (Karafuto).
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- RELATIVE SIZES OF STATES AND COMMONWEALTH.

Ratio which the Area of each State bears to that of other States and

State. Aven. Commonwealth,
NS.W. | Victoria.| Qland. | A | W. Aust.| Tas. | Cwith.
$q. miles.
N.8.W. .4 310,872 1.000 3.532 0.463 0.344 0.318 11.840 | 0.104
Victoria ... 87,884 | 0.283 1.000 0.131 0.097 0.090 3.352 | 0.030

Queensland | 670,500 | 2.160 | 7.629 | 1.000 | 0.742 | 0.687 | 25.577| 0.225
S.A. (botal) | 903.690 | 2.912 [10.283 | 1.348 | 1.000 | 0.926 | 34.472| 0.304
S.A. (proper)| (380,070)| (1.225) | (4.325) | (0.567) | (0.421) | (0.389) | (14.498)| (0.128)

N. Terr ...| (523,620)| (1.687) | (5.958) | (0.781) | (0.579) | (0.537) | (19.974){ (0.176)
\V. Aust. ...] 975,920 | 3.144 [11.105 | 1.455 | 1.080 | 1.000 | 87.228| 0.328
Tasmania ...] 26,215 | 0.085 | 0.298 | 0.039 | 0.029 | 0.027 1.000| 0.009

Total ... | 2,974,681 | 9.584 | 33.847 4.436 3.292 3.048 |113.469 | 1.000

Thus, looking at the top line, New South Wales is seen to be over three-and-a-half
times ar large as Victoria (3.532) and less than one-half the size of Queensland (0.463) ;
or again, looking at the bottom line, the Commonwealth is shewn to be more than nine-
and-a-half times as large as New South Wales (9.584), and nearly thirty-four times as
large as Victoria (33.847).

These relative magnitudes are shewn in the small diagram below. It may be added
that Papua (or British New Guinea), with its area of 90,540 square miles, is 0.030 of the
area of the Commonwealth.

NEW. V. Q. S.A. N1 W.A. Tas.

4. Coastal Configuration.—There are no striking features in the configuration of
the coast: the most remarkable indentations are the Gulf of Carpentaria on the north
and the Great Australian Bight on the south. The York Peninsula on the extreme north
is the only other remarkable feature in the outline. It is consequently compact in form.

(i.) Coast-line. 'The lengths of coast-line, exclusive of minor indentations, both of
each State and of the whole continent, are shewn in the following Table ;—

SQUARE MILES OF TERRITORY PER MILE OF COAST-LINE.

State. Coast-line, Cxﬁ%ﬁ;e State. Coast-line. C[;\;si%li—.n‘e .

Miles. Sq. miles. Miles. $q. miles.
New South Wales... 700 443 South Australia ... 1,540 247
Victoria ... 680 129 Western -Australia 4,350 224
Queensland . 3,000 223 Continentl . 11,310 261
Northern Territory 1,040 503 Tasmania 900 29

1. Area 2,948,366 square miles.
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For the entire Commonwealth this gives a coast-line of 12,210 miles, and an average of
244 square miles for one mile of coast-line. According to Strelbitski, Europe has only
75 square miles of area to each mile of coast-line, and, according to recent figures.
England and Wales have only one-third of this, viz., 25 square miles.

(ii.) Features of the Coast-line. It is not the function of this Year Book to furnish
in any one number a complete geographical account of Australia, but each year the most
complete available information will be given of some special geographical element.1 In
this number an enumeration of the features of the coast-line is selected, but in the next
Year Book this will not be repeated; in its place the Rivers of Australia will be
enumerated. In regard to the Australian coast it may be said that, while smaller
indentations are fairly numerous, few are of large size. Starting with Queensland, at
the Gulf of Carpentaria, and passing round the continent in the direction of the motion
indicated by the hands of a watch, the indentations and prominent features to be met
with, the associated towns or villages, etc., and the islands, are as shewn in the following
extended? table:—

THE COAST-LINE OF THE COMMONWEALTH OF AUSTRALIA.
Together with the Cities, Towns, and Villages at or near the Coast.

QUEENSLAND. Cape Melville AYR
North Bay Point Upstart Bay
Gulf of Carpentaria— Ninian Bay Cape Upstart
Point Bayly Barrow Point Abbot Bay
Point Parker . Cape Bowen Abbot Point
Point Tarrant i Red Point Cape Edgecumbe
Kangaroo Point ‘ Murdoch Point Edgecumbe Bay
BUREETOWN Lookout Point BoweN
Point Gore Cape Flattery Cape Gloucester
Disaster Inlet Cape Bedford George Point
Morning Inlet COORTOWN ‘Whitsunday Passage—
NORMANTON Monkhouse Poing Grimston Point
Accident Inlet Archer Point Pioneer Point
Cape Keerweer (Turn Again) Weary Bay Point Molle
False Pera Head Cape Tribulation Round Head
Pera Head Island Poiné Cape Conway
Albatross Bay PORT DOUGLAS Repulse Bay
Point Urquhart Trinity Bay— Midge Point
Point Kerr Double Point Port Newry
Duyfken Point Trinity Harbour Cape Hillsborough
Tullamaringa (Cullen Point) CAIRNS Shoal Point
MarooN False Cape Slade Point
Port Musgrave Cape Grafton MACEAY
Vrilya Point Palmer Point Dudgeon Point
Endeavour Strait— Woolanmaroo Hay Point
Simpson Bay Bramston Point Victor Point
Peak Point Cooper Point Coral Point
Cape York Musgrave Sarina Inlef
Albany Pass Flying Fish Point Freshwater Point
Newcastle Bay Gladys Inlet Cape Palmerston
Turtle Head GERALDTON Notch Point
Orford Bay Mourilyan Broad Sound
Orford Ness Mourilyan Harbour S1. LAWRENCE
False Orford Ness Hayter Point Charon Point
Shelburne Bay— Double Point Island Bluff
Double Point Clump Point Thirsty Sound
Round Point Shanter Point Stanage Point
Margaret Bay Kennedy Bay Broome Head
Cape Grenville ‘Warringha Shoalwater Bay
Temple Bay Rockingham Bay— Strong Tide Passage
Second Stony Point Port Hinchinbrook Fine Trees Point
Fair Cape CARDWELL Island Head
‘Weymouth Bay Dalrymple Gap Pearl Bay
Cape Weymouth Rockingham Channel North-east Point
Lloyd Bay HALIFAX Port Clinton
Cape Direction Dungeness Cape Clinton
S8econd Red Rock Point INGHAM Cliff Point
First Red Rock Point Halifax Bay Cape Manifold
Cape Sidmouth ‘Cleveland Bay Water Park Point
Claremont Point TOWNSVILLE Wreck Point
Princess Charlotte Bay Cape Cleveland Double Head
Bathurst Head . Bowling Green Bay Emu Point
Bathurst Bay Cape Bowling Green EMU PARE

1. In the course of several years the geographical information given will thus be of a very
complete character.

2. The information is given in much greater detail than is possible on any but the largest
maps, and is, therefore, not generally available. The series of Year Books will thus fornmish
detailed geographical information of the several geographical features of Australia.
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KReppel Bay—
ROCKHAMPTON
Catile Point

Port Curtis

GLADSTONE

Rodd Bay—-
Norton Point

Richards’ Point

Bustard Head

Round Hill Head

Burnett Head

BUNDABERG

Hervey Bay
Vernon Point
Great Sandy Island Strait
MARYBOROUGH
Inskip Point

Wide Bay

Double Island oint

Laguna Bay

Noosa Head

GYMPIE

Point Arkwright

Point Cartwright

‘Currimundri Cape

CALOUNDRA

Toorbul Point

‘CABOOLTURE

Deception Bay

Castlereagh (Reef) Point

Redcliffe Point

HoypY BONG

Moreton Bay—
Woody Point
Bramble Bay
SANDGATE
Luggage Point
BRISBANE
Waterloo Bay
Wellington Point
Raby Bay
CLEVELAND
Redland Bay

‘SOUTHPORT

COOLANGATTA

Point Danger

ISLANDS.

In Gulf of Carpentaria—

‘Wellesley Islands—
Mornington Island

Cape Van Diemen
Rooky 1.
Pisonia I.
Bountiful L.

Forsyth Group—
Bayley I. ’
Pain's I.

Forsyth I.

Bentinck Group—
Allen T,

Horseshoe L
Bentinck I.
Sweers I.
Carnarvon L.
Fowler I.

In Torres Straits—

Innumerable small islands,
of which the following are
in Endeavour Strait and
immediately to the north
of it :—

Red Wallis I.
Woody Wallis 1.
Booby 1.
Prince of Wales 1.
Thursday I.
Horn I.—
Port Kennedy
Papou Point
Friday 1.
Goode I.
Wednesday 1.
Hammond I.
Tuesday I.
Barn I.
Red 1.
Dayman L.
Possession 1.

Higo 1.
Albany I.

Ingide Great Barrier Reaf—
Dugong I. -
Bushy L.

Cairncross 1.

Macarthur I.

Bira I.

Sir Charles Hardy Islands

Home Islands

Haggerstone Islands

Piper Islands

Forbes Islands

Quoin 1.

Sandy 1.

Beacon I.

Pelican I.

Flinders Group
East Flinders

Pipoa I.

Howick Group

Turtle Group

Lizard 1.

Fitzroy 1.

Dunk I.

Goold 1.

Brook I.

Hinchinbrook 1.—
Hecate Point
Cape Richards
Shepherd Bay
Cape Sandwich
Ramsay Bay
Hillock Point
George Point

Palm Isles—
Orpheus I.

Great Palm 1.
Pandora Reef

Magnetie I.

Holborn I..

Nares I.

Gloucester I.

Whitsunday Group—
Hook 1.
‘Whitsunday I.
Hamilton I,

Cumberland Isles—
Lindeman I.
Shaw I.

Sir James Smith Group

Beverley Group—
Prudhoe I.

Flat Isles.

Northumberland Isles—
Percy Isles

Howard Point
Hixson I.
Berwick L.

Long Island
North Point

Quail Island
Pier Head

Cannibal Group—
Leicester 1.
Townshend 1.

Cape Townshend

North Keppel 1.

Great Keppel I.

Capricorn Group—
Bunker Group
Lady Elliot I.

Great Sandy (Fraser) I.—
Rooney Point
Sandy Cape
Waddy Point
Indian Head
Hook Point
Blackfellow's Point
Sandy Point

In Moreton Bay—
Briby I.

Moreton I.—
Comboyouro Point
North Point
Cape Moreton

Stradbroke 1.

Point Lookout

Mud I.

St. Helena

Quarantine [.

Innes 1.
Macleay I.
Russell 1.

NEW SOUTH WALES.

Point Danger
Tweed Heads
Fingal Point
MURWILLUMBAH
Sutherland Point
Norries Head
Hastings Point
Byron Bay
BYRON Bay
Cape Byron
Broken Head
Lennox Head
Sand Point
Richmond Heads—
North Head
BALLINA
South Head
Evans Head
Wooded Head
Clarence Heads—
North Head
ILURA
South Head
YAaMBA
Angourie Point
Buchanan's Head
Cakora Point
Sandon Bluffs
Tree Point
Bare Point
Green Bluff
WOOLGOOLGA
Bare Bluff
Rocky Bluff
‘White Bluff
Charlesworth Bay
Flat Rock
Coff’'s Harbour
CorF’s HARBOUR
BELLINGEN
Wononah Head
North Head
NAMBUCCA
BowRa
MACESVILLE
Scott's Head
Grassy Head (Macleay)
Trial Bay
ARAEOON
Lagger’'s Point
Smoky Cape
Korogoro Point
Crescent Head
Point Plomer
Port Macquarie (Hastings)
PORT MACQUARIE
Tacking Point
Grant’'s Head
Camden Haven
CAMDEN HAVEN
Diamond (Indian) Head
Crowdy Bay
Crowdy Head
Harrington Inlet (Manning)
HARRINGTON
Farquhar Inlet (Manning)
Wallaby Point
Halliday’'s Point
Wallis Lake
TUNCURRY
FORSTER
Cape Hawke
Charlotte Head
Boomerang Point
Myall Lakes
Sugarloaf Point
Treachery Head
Dark Point
Port Stephens o
TERAMBY
Toomeree Head
Stephens Point
Fingal Head
Anna Bay
Morna Head
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Port Hunter
STOCETON
Nobby's Head
NEWCASTLE
Little Red Head
Red Head
Lake Macquarie
KAHIBAH
BELMONT
Cabbage Tree Harbour
Bungaree Norah Point
Soldier’s Point
Tuggerah Lakes
‘Wyrrabalong
Tarragal Harbour
Kurrawyba
Bulbararing
Mourawaring
Bombi
Box (Hawke) Head
Broken Bay (Hawkesbury)
GOSFORD
Barranjuey
Little Head
South Head
Hole in the Wall
Bungan Head
Bulgolo Head
NEWPORT
Turimetta Head
NARRABEEN
Long Reef
Deewhy Head
Curl Curl
MANLY
Blue Fish
Port Jackson Heads—
North Head
SYDNEY
Inner South Head
Outer South Head
Ben Buckler
Bondi Bay
Coogee Bay
Maroubra Bay
Long Bay
Little Bay
Botany Heads—
Cape Banks
LA PEROUSE
Cape Solander
KURNELL
Port Hacking
Big Jibbon Point
Marley Beach
Wattamolla
Curracurrong
Garie
Bulgo
Coal Cliff
CLIFTON .
Long Point
THIRROUL
Bulli
BoLLt
Bellambi Point
BELLAMBI
‘Towradgi Point
Wollongong Cove
WOLLONGONG
Red Point
Lake Illawarra
DarTo
ALBION PARK
Barrack Point
Port Kembla
SHELL HARBOUR
Bass Point
Kiamna Harbour
Krama
Gerringong Harbour
GERRINGONG
Black Head
Shoalhaven Heads
NOWRA [N
(Greenwell Point)
Kinghorn Head
Crookhaven Bight
Beecroft Head
Crocodile Head
Perpendicular Head

Jervis Bay
Husxkissox
St. George's Head
Wreck Bay
Sussex Inlet—
St. George's Basin
WANDRAWANDIAN
Red Point
Ulladulla Harbour
ULLADULLA
Warden Head
Burrill Inlet
Lagoon Head
Termeil Point
O’Hara Head
Point Upright
‘Wasp Head
Clyde Heads—
North Head
Bateman's Bay
BATEMAN
NELLIGEN
South Head
Burrewarra Point
BROULEE
Moruya Heads
MORUYA
Toragy Point
Congo Point
Mullinburra Point
Binge Binge Point
CorLa
Tuross River
BobpaLLa
Point Marks
Lake Birrout
Lake Mummuga
Kianga Point
Wagonga River
WaAGoxNGA
NoorooMA
Waramba Rocks
Nugget Head
Corunna Lake
CORUNNA
Boat Harbour Point
Cape Dromedary
TILBA
‘Wallaga Lake
CoBARGO
Murruna Poing
Bermaguee
Baragoot Rocks
Baragoot Point
Baragga Point
Goalen Point
Bunga Head
Mimosa Rocks
Bengurmu Point
Bithry Inlet
Tanja Lagoon
Baronda Head
Wajurda Point
Mogareka Inlet
BEGA
Tathra Head
TATHRA
Kangarutha Point
Turingal Rock
Tura Head
WOLUMLA
Panbula Inlet
Merrimbula Point
Merrimbula Lake
MERRIMBULA
PANBULA
Toalla (Haycock) Poing
Quoraburagun
‘Woranga (North) Head
Twofold Bay
EDEN
K1aH
BoynTowN
Red Point
Mowarry Point
Bittangabee Creek
Green Cape
Disaster Bay
Black Head
Nadgee Point
Cape Howe

ISLANDS.

Cook Island

Juan and Julia

Solitary Islands—
North Rock
North-west Solitary
South Solitary
Black Rock
Split Solitary

Mermaid Reef

Seal Rocks

Broughton I.

Cabbage Tree 1.

Boondelbah I.

Moon (Green) L.

Bird 1.

Tom Thumb I.

Five Islands

Windang 1.

Green 1.

Crampton I.

Stokes I.

Brush 1.

O'Hara I.

Grasshopper I.

Tollgate 1.

Montagu I.

Lord Howe Islands—
Phillip Bluff
Collins Cove
Stevens Point
Brodie's Point
Ross Bay
Mutton Bird Point
Rocky Point
Edmanoch Point
East Point
Cut Grass Point
George’s Bay
Sugarloaf Point
Red Point
King Point

Prince William Henry Bay

Signal Point
Hunter Bay
Dawson’s Point
Callam (North) Bay
Phillip Point
Sugarloaf I.

Roach (Admiralty) L.
North I.

Mutton Bird 1.
Gower I.
Blackborn (Goat) I.

VICTORIA.

Cape Howe
Conference Poinb
Mallacoota Inlet
Bastion Poing
Little Ram Head
Sand Patch Point
Wingan Point
Wingan Inlet
Ram Head
Petrel Point
Cape Everard
Tamboon Inlet
Sydenham Inlet
Pearl Point
Cape Conran
Point Ricardo
Lake Tyers
Red Bluff
Liakes Entrance—
Lake King
BAIRNSDALE
Lake Victoria
Lake Wellington
Lake Reeve
Lake Reeves
Lake Denison
shoal Inlet
Port Albert
ALBERTON
Bentley Harbour
Corner Inlet
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WELSHPOOL
BowrN
Sealer's Cove
Refuge Cove
Waterloo Bay
‘Wilson’s Promontory
South-west Point
Oberon Bay
Norman Bay
Waratah Bay
Grinder Point
Cape Liptrap
Venus Bay
Anderson’s Inlet
Point Norman
Cape Paterson
Griffith Point
‘Western Poirt—
Settlement Point
Inner Western Passage—
HASTINGS
STONY POINT
Western Passage—
Sandy Point
West Head
FLINDERS
Cane Schanck
FINGAL
Point Nepean
Port Phillip Bay—
Observatory Point
Point King
SORRENTO
Dromana Bay
Balcombe Bay
Snapper Point
MORNINGTON
Davy Point
MoORDIALLOC
Point Barring
Red Bluff
Picnic Point
Point Ballygyl
BRIGHTON
Hobson's Bay—
MELBOURNE
Point Cooke
Kirk Point
Point Wilson
Corio Bay—
GRELONG
Yoint Henry
Geelong Outer Harbour
PORTARLINGTON
Point Bertram
ST. LEONARDS
Swan Bay -
QUEENSCLIFF
Point Lonsdale
Barwon Heads
Point Flinders
Point Addis .
Point Road Knight
Airey’s Inlet
Point Castries
Loutit Bay
LORNE
Point Grey
The Spit
Point Sturt
Point Hawdon
Addis Bay
Cape Patton
Apollo Bay
Point Haley
Blanket Bay
Point Lewis
Point Franklin
Cape Otway
Point Flinders
Castle Cove
Rotton Point
Moonlight Head
Pebble Point
Point Ronald
Port Campo
Point Hesse
Bay of Martyrs
Point Buttress
Childers Cove
Warrnambool Bay

WARRNAMBOOL
Armstrong Bay
Belfast Bay
PoORT FATRY
Portland Bay
‘Whaler Point
PORTLAND
Point Danger
Cape Sir William Grant
Nelson Bay
Cape Nelson
Bridgewater Bay
Cape Bridgewater
Discovery Bay

ISLANDS.

Gabo 1.
In Corner Inlet—
Sunday 1.
Snake I.
Hogan 1.
Rotondo I.
Anser I.
In Western Port—
Phillip I.—
Cape Woolamai
NEWHAVEN
CowEs
VENTNOR
REYLE
Pyramid Point
Point Grant
French 1.
Swan 1.
Lady Julia Percy I.

SOUTH AUSTRALIA.

Discovery Bay
Green Point
Brown Bay
Danger Point
Riddoch Bay
Flint Point
McDonnell Bay
PoRT MCDONNELL
Cape Northumberland
Blanche Bay
Middle Point
Umpherstone Bay
Douglas Point
Pelican Point
Cape Banks
Cape Buffon
Rivoli Bay
GREYTOWN
BEACHPORT
Point Connor
Cape Martin
Point William
Nora Creina Bay
Cape Rabelais
Cape Lannes
Cape Dombey
Guichen Bay
RoBE
Cape Thomas
Cape Jaffa
Lacepede Bay
KINGSTON
PORT CAROLINE
Murray Mouth—
Lake Alexandrina
Coorong
Loveday Bay
Point Macleay
Albert Passage
Lake Albert—
Reedy Point
Rumply Point
‘Warringee Point
MENINGEE
Point Malcolin
Low Point
WELLINGTON
MILLEWA
Tolderol Point
MILANG
Point Sturt
GooLwA

Encounter Bay—
Port ELLIOTT
Freeman’s Nob
PoORT VICTOR
Newland Head
Tunk Head
Porpoise Head

Backstairs Passage

Lands End

Cape Jervis

Gulf St. Vincent—
Round Head
Rapid Bay
YANEALILLA
Carrinkalinga Head
Aldinga Bay
ALDINGA
Snapper Point
Port Willunga
WILLUNGA
Blanche Point
Port Noariunga
NOARLUNGA
Holdfast Bay
BRIGHTON
GLENELG
HENLEY BrEsAcH
GRANGE
SEMAPHORE
LARGS Bay
Port River
PORT ADELAIDE
ADELAIDY
Port Gawler
Sandy Point
PORT WAKEFIELD
Pelican Bay
Mangrove Point
Parara Point
Muloowurtie Point
Pine Point
Port Alfred
Black Point
Dowecer’s Bluff
Streak Point
PORT VINCENT
Surveyor’s Point
Beach Point
Oyster Bay
STANSBURY
‘Wool Bay
PICEERING
Giles’ Point
Salt Creek Bay
EDITHBURGH
Point De Mole
Hungry Point
Sultana Point
Wattle Point
Troubridge Point

Investigator Strait—
Waterloo Bay
PointGilbert
Sturt Bay
Point Davenport
Foul Bay
Point Yorke
Hillock Point
Marion Bay
Rhina Head
Cape Spencer

Spencer's Gulf—
Reef Head
West Cape
Pondalowie Bay
Royston Head
Point Mardaret
Constance Bay
Daly Bay
Point Annie
Deberg Point
Dunn’s Point
Corny Point
Point Souttar
Hardwicke Bay
Point Turton
PORT MINLACOWIE
Brown Point
PORT RICRABY
PoORT VICTORIA
Point Pearce

63



64 THE COAST LINE OF THE COMMONWEALTH.

Island Point
Reef Point
Point Warenne
BALGOWAN
Cape Elizabeth
PorT HUGHES
PoRT MOONTA
Warburton Point
Wallaroo Bay
WALLAROO
Point Riley
Myponie Point
Tickera Bay
TICEERA -
‘Webling Point
Mundoora Arm
PoRT BROUGHTON
Mundoora Bay
MUNDOORA
Woods’ Point
Jarrold Point
Germein Bay
Port PIRIE
PoRT GERMEIN
Ward's Point
Red CIiff Poin}
Port Paterson,
PorT AUGUSTA
Brown’s Point
Curlew Point
Commissariat Point
Blanche Harbour
Two Hummocks Point
Douglas Point
Crag Point
Backy's Point
Backy’'s Bay
Lowly Point
Stony Point
Black Point
False Bay
Plank Point
S8hoalwater Point
Point Victoria
Franklin Harbour
COWELL
Germein Point
Point Price
Salt Creek Cove
Arno Bay
Cape Driver
Dutton Bay
Mottled Cove
Cape Bury
Cape Hardy
Lipson’s Cove
Tumby (Hervey’s) Bay
TuMBY
Red Cliff
Point Bolingbroke
Louth Bay
Poiut Wurna
Point Boston
Boston Bay
PORT LINCOLN
Point Kirton
Porter’s Bay
Port Lincoln Proper
Surfleet Point
Spalding Cove
Cape Donnington
Point Maclaren
Shag Cove
Memory Cove
Thorny Passage
Cape Catastrophe

West Point 5

Sleaford Bay

Cape Wiles

Shoal Point

Point Avoid

Avoid Bay

Point Whidbey

Reef Point

Point Sir Isaac

Coffin's Bay—
Point Longnose
Port Douglas
Kollidie Bay
Mount Dutton Bay

Point Drummond

Hall's Bay
‘Wellington Point
Waterloo Bay
ELLISTON
BRAMFIELD
Wellesley Point
Cape Finniss
Boat Cove
Anpxious Bay
Venus Bay
PARRIN
Point Weyland
Beard's Bay
Cape Radstock
Cape Blanche
Sceale's Bay
Point Westall
Corvisart Bay
Cape Bauer
Streaky Bay—
Blanche Port
FLINDERS
Point Lindsay
Point De Mole
Gascoigne Bay
Point Collinson
Edward Bay
Point Brown
St. Mary's Bay
Point Dillon
Cape Missiessy
Smoky Bay
Laura Bay
Cape D'Estree
Denial Bay—
Cape Vivonne
Cape Thevenard
Murat Bay
Cape Beaufort
Tourville Bay
Point Peter
Point James
Rocky Point
Point Bell
Port Irvine
Point Sinclair
Clare Bay
Fowler's Bay
PorT EYRE
Yalata
Point Fowler
Scott Bay
Scott Point
Cape Nuyts
Cape Adieu
“Head of Bight™

ISLANDS.

Ir Guichen Bay—
Godfrsy’s Islands

In Lake Alexandrina-
Tanwirch Island
Reedy Island
Hindmarsh Island

and others

In Encounter Bay—
Granite Island
Wright's Island
‘West Island

In Backstairs Passage—-

The Pages
Kangaroo Island—
Cape Willoughby
Cape Hart
False Cape
Pennington Bay
Point Reynolds
Flour Cask Bay
D’Estree Bay
Point Tinline
Cape Linois
Cape Gantheauine
Vivonne Bay
Point Ellen
Cape Kersaint
Caype Bouguer
Hanson Bay
Cape Younghusband
Remarkable Rock

Cape de Couédie
Maupertuis Bay
Cape Bédout
West Bay
Cape Borda
Cape Torrens
Cape Forbin
Kangaroo Beach
Snug Cove
Seal Beach
Snelling's Beach
Cape Dufton
Stokes’ Bay
Knob Point
White Cliff
Cape Cassini
Dashwood Bay
Smith's Bay
Cape D'Estaing
Emu Bay
‘White Point
Point Marsden
Shoal Point
Bay of Shoals
Kingscote Point
KINGSCOTE
Nepean Bay
BROWNLOW
Western Cove
Fastern Cove
American River
SapPHIRE TowN
American Beach
AMERICAN Beach
Christmas Cove
Company Beach
Kangaroo Head
Hog Point
PENNESHAW
HoaG POINT
Cuttlefish Bay
Cape Coutts
Antechamber Bay
Cape St. Albans
Pink Bay

Torrens Island

Troubridge Shoal

Althorpe Islands

Gambier Islands
Wedge 1.

Neptune Islands
North and South Neptunes
Thistle Island

Waterhouse Point

In Thorny Passage—
Taylor's Island

and others

Boston Island

Wauraltee Island—
Cliff Point

Sir Joseph Banks Group—
Spileby Island

and others

‘Whidbey Islands

Flinders Island

Nuyts’ Archipelago—
St. Peter's Island

and others

Isles of St. Francis—
S¢. Francis Island
Massillon Island

and others

WESTERN AUSTRALIA.

‘Wilson Bluff
Evcra
Noonaera

Red Rock Point
Scorpion Bight
EYRE

Twilight Cove
Point Dover
Point Culver
Rocky Point
Israclite Bay
ISRAELITE BAY
Point Dempster
Point Malcolm
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Cape Paisley

Sandy Bight

Cape Arid

Tagon Head

Duke of Orleans Bay

Point Cheyne

Rossiter Harbour

Lucky Bay

Cape Le Grande

Esperance Bay—
ESPERANCE
Rossiter Bay
Dempster Head

Butty’'s Harbour

Barker Inlet

Fanny Cove

Shoal Cape

Stokes Inlet

Starvation Boat Harbour

Mary Ann Haven

HOPETOUN

Cunlham Inlet

Point Charles

Point Ann

Gordon Inlet

Doubtful Island Bay

Fishery Cove

Hood Point

Bremer Bay

Point Black

Point Gordon

Point Henry

Dillon Bay

Cape Knob

Point Irby

Cheyne’s Bay

Cape Riche

Lookout Point

Two People Bay

Cape Vancouver

King George Sound—
Oyster Harbour
Princess Royal Harbour

Tor Bay
Torbay Head
West Cape Howe
Knapp's Head
Ratcliffe Bay—
Wilson's Inlet
DENMARK
Wilson’s Head
Williams’ Bay
Edward Point
Point Hillier
Boat Harbour
Foul Bay
Irwin's Inlet
Point Irwin
Nornalup Inlet
Rocky Head
Point Nuyts
Cliffy Head
Brookes'’ Inlet
West Cliff Point
D'Entrecasteaux Point
Black Head
Black Point
Flinders Bay—
Matthew Point
Hardey Inlet
AUGUSTA
Cape Leeuwin
Cape Hamelin
Hamelin Bay
KARRIDALE
Cape Freycinet
Cape Mentelle
Cowaranup Point
Cowaranup Bay
Cape Clairault
YALLINGUP CAVES
Cape Naturaliste
Geographe Bay—
Bunker Bay
Esgle Bay
Dunn Bay
Toby Inlet
RUSSELTOR

Vasse Inlet
Koombana Bay
BUNBURY
Cape Bouvard
Point Robert
Peel’s Inlet—
Harvey Estuary
Warnbro Sound
Cape Peron
ROCRINGHAM
Cockburn Sound
Owen Anchorage
Gage Roads
FREMANTLE
PERTH
‘Wreck Point
‘Wabling Head
Cape Leschenault .
Ledge Point
Island Point
Jurien Bay
North Point
Green Head
Nobby Head
Freshwater Point
Cliff Head
Leander Point
DONGARA
Port Grey
Champion Bay
GERALDTON
Port Gregory
Shoal Point
Red Point
Gantheaume Bay
Epineux (False) Entrance
Shark Bay—
Steep Point
South Passage
Blind Strait
Useless Inlet
Boathaven Loop
Freycinet Estuary—
Depuch Loop
Disappointment Loop
Eagle Bluff
Lagoon Point
Denham Sound—
Cape Lesueur
Cape Peron
Herold Bight
Hopeless Reach
Eastern Bluff
Monkey Mia
Lharidon Bight
Petit Point
Hamelin Pool—
Flint Cliff
Long Point
Greenough Point
Geographe Channel
CARNARVON
Point Charles
Cape Cuvier
Cape Farquhar
Point Anderson
Maud Point
Chabjuwardoo Bay
Black Rock
Point Cloates
Low Point
False Island Point
Vlaming Head
North West Cape
Exmouth Gulf—
Bay of Rest
Cape Locker
ONSLOW
Mary Anne Point
Cape Cornie
Port Weld
Point James
Cape Preston
Regnard Bay
Hampton Harbour
Nickol Bay
Cape Lambert
Port Walcott
COS8SACK
ROEBURNE
Cape Thouin

Oyster Inlet
Port Hedland
PoRT HEDLAND
Hunt Point
Spit Point
Breaker Inlet
Mystery Landing
Poissonier Point
Cape Jaubert
Geoffroy Bay
Cape Frezier
Cape Dahamel
Tryon Point
Cape Bossut
Lagrange Bay
Cape Latouche-Treville
Capse Courdon
Cape Villaret
Roebuck Bay
BrooME
Entrance Point
Point Gantheaume
Cape Boileau
Point Coulomb
Carnot Bay
Cape Baskerville
Sandy Point
Beagle Bay
Point Emerian
Pender Bay
Cape Borda
Cape Lévéque
Swan Point
King Sound—
Cygnet Bay
Point Cunningham
Goodenough Bay
Foul Point
Carlisle Head
Disaster Bay
Escape Point
DERBY
Point Torment
Stokes Bay
Point Usborne
Cone Bay
Yampi Sound
Collier Bay—
Walcott Inlet
High Bluff
Eagle Point
Raft Point
Doubtful Bay
George Water
Point Hall
Camden Sound
Brecknock Harbour
Brunswick Bay—
Careening Bay
Rothesay Bay
8t. George’s Basin
Marigui Promontory
Port Nelson
York Sound
Cape Torrens
Prince Frederick Harbonr
Cape Pond
Scott Strait
Montague Sound
Mudge Bay
Swift Bay
Cape Voltaire
Bigge Point
Admiralty Gulf—
‘Walmesley Bay
Chrystal Head
Port Warrender
Steep Head
Parry Harbour
Cape Bougainville
Vansittart Bay
Napier Broome Bay—
Guy Point
Bluff Point
Deep Bight
Cape Talbot
Cape Londonderry
Cape Ruthieres
Cape Bernier
Cape St. Lambert
Buckle Head
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Thurburn Bluff
Cape Dussejour
Cambridge Gulf
‘WYNDHAM

Cape Domet
Shakespeare Head

ISLANDS.

Fastern Group
Middle Island
Mondrain Island
West Group
Bald Island
Breaksea Island
Garden Island
Rottnest Island
Houtman Abrolhos, separated
from mainland by Geelvink
Channel
Dirk Hartog Island--
Cape Inscription
Cape Levillain
Turtle Bay
Herald Bay
Noteh Point
Faure Island
Dorre Istand—
Cape Boullanger
Cape St. Cricq
Bernier Island—
Cape Ronsard
Montebello Islands—
Barrow Island
Cape Dupuy
Cape Poivre
Flacourt Bay
Dampier Archipelago
Buccaneer Archipelago
I[npumerable Islands off North
Coast, many of which are
unnamed ; the most impor-
tant are—
Augustus L.
Coronation 1.
Lamarck I.
Bigge I.
Wollgston I.
Eclipse I.
Graham Moore I.
Lesueur I.
Revely 1.
Lacrosse I.

NORTHERN TERRITORY.

"Turtle Point
Queen’s Channel
Key’'s Inlet
Swamp Point
Treachery Bay
Pearce Point
Cape Hay
Port Keats
Tree Point
Hyland Bay
Cape Dombey
Cape Scott
Cape Ford
Anson Bay—
Cliff Head
Channel Point
Point Blaze
Fog Bay
Port Patterson
Bynoc Harbour—
Raft Point
Point Charles
Port Darwin—
West Point
Talc Head
West Arm
Middle Arm
East Arm
Fort Poing
Point Emery
PALMERSTON
East Point
Lee Pointi

Shoal Bay—

Tree Point
Fright Point
Clarence Strait—

Adam Bay

Point Glyde
Point Stevens
Beatrice Bay

Escape Cliff

scapr CLIFF (O1d §'thinent.)

Cape Hotham
Van Diemen Gulf—

Chambers Bay

Point Stuart

Finke Bay

Cunningham Channel

Midnight Point

Point Farewell

Red Cliff

Aiton Bay

Cape Don
Popham Bay
Trepang Bay
Vashon Head
Port Essington—

Coral Bay

Knocker Bay

Barrow Bay

VicToRria (Old Setilement)

Record Point

Berkeley Bay
Smith Point
Port Bremer
Danger Point
Raffles Bay
ForT WELLINGTON (Ol Settle-

ment)
High Poiné
Bowen Strait
Mountnorris Bay—

Coombe Point

Annesley Point

Malay Bay
Cape Cockburn
De Courcy Head
Brogden Point
‘White Point
Macquarie Strait
Ross Point
Barclay Point
Turner Point
Guion Point
Cuthbert Point
Hall Point
Braithwaite Point
Junction Bay
Rolling Bay
Hawkesbury Point
West Point
North-east Point
Skirmish Point
Boucaut Bay
False Point
Cape Stewart
Castlereagh Bay
Glyde’s Inlet
Cadell's Strait
Point Napier
Buckingham Bay
Arnhem Bay
Cape Newbold
Malay Road
Cape Wilberforce
Melville Bay
Dundas Point
Cape Arnhem
Gulf of Carpentaria—

Point Alexander

Point Middle

Caledon Bay

Cape Grey

Point Arrowsmith

Cape Shield

Point Blane

Blue Mud Bay—

Bennet Bay

Cape Barrow

Lowrie's Channel

Limmen Bight—

Port Roper

Port McArthur

|
|

|
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ISLANDS.

Quoin Island
Clump I.
Peron Islands
Bathurst Island—
Cape Fourcroy
Cape Helvetius
Gordon Bay
Point Hurd
Rocky Point
Point Caution
Point Deception
Point Brace
Cockburn Sound
Apsley Strait
Melville Island—
Shoal Bay
Cockle Point
Cape Gambier
Cape Keith
Cape Fleeniing
Point Jahleel
Point Byng
Brenton Bay
Smoky Point
Point Jual
Lethbridge Bay
Point Radford
Snake Bay
Shark Bay
Cape Van Diemen
Piper's Head
St. Asaph Bay
Luximoore Head
Point Barlow
DuxNDas_(old Settlement)
Gordon Point
Medina Inlet
Vernon Islands
Barron 1.
Field I.
Sir George Hope's Islands
Croker Island—
Cape Croker
North Goulburn Island—
Cone Point
Sand Point
South Goulburn Island
Crocodile Islands
Banyan Island
Howard Island—
Point Guy
Point Bristow
Elcho Island
Wessel's Islands—
Point Dale
Brown'’s Strait
Cumberland's Strait
Cape Wessel
The Buglish Coy's Islunds—
Mallison’s Island
Inglis Island
Bosanquet Island, and others
Melville Island
Woodah Island
Bickerton Island
Winchelsea Island
Groote Eyvlandi—
North-west Bay
Cape Beatrice
Sir Edward Pellew’s Group—
West Island
South-west Island
Centre Island
North Island—
Cape Pellew
Vanderlin's Island—
Cape Vanderlin

TASMANIA.

Banks Strait
Cape Portland
Cape Naturaliste
Eddystone Point
Bay of Fires
Skeleton Bay
Graat’s Point
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George's Bay—
Moulting Bay
St. HELENS
St. Helen's Point
Diana's Basin
Henderson’s Lagoon
St. Patrick's Head
Saltwater Inlet
Picanini Point
Long Point
Maclean's Bay
Peggy's Point
Cape Lodi
Half-moon Bay
Isaac’s Point
Bluestone Bay
Cape Tourville
Sleepy Bay
Thouin (Wineglass) Bay
Cape Forestier
Schouten Passage
Cole’s Bay
Hepburn'’s Point
Pelican Bay
Moulting Lagoon
King Bay
Point Bagot
‘Wadterloo Point
‘Webber's Point
Buxton's Point
Little Swan Port
Cape Bailly
Grindstone Bay
Cape Bougainville
Qakhampton Bay
Spring Bay
Prosser’s Bay
Carrickfergus Bay
Cockle Bay
Pebbly Point
Cape Bernier
Point du Ressac
Marion Bay—
Blackman's Bay
Cape Paul Lamanon
North Bay
Cape Frederick Hendrick
Wilmot Harbour .
Humper’s Bluff
Yellow Bluff
Qape Surville
Clyde Point
Monge (Pirates’) Bay
Fortescue Bay
Cape Hauy
Cape Pillar
East Head
Port Arthur
Opossom Bay
West Head
Cape Raoul
Tunnel Bay
Three Beach Bay
Two Island Bay
South West Point
Wedge Bay
Roaring Beach
North West Head
Slopen Main
Lime Bay ,
Ironstone Point
Norfolk Bay—
Plunkett Point
Saltwater River
Price’s Bay
Impression Bay
Eagle Hawk Bay
Flinders Bay
King George’'s Sound
Breakneck Bay
Primrose Point
Frederick Henry Bay—
Carlton Bluff
Pittwater
SORELL
Pipeclay Lagoon
. Cape Deslace
Cape Contrariety
Storm Bay—
Cape Direction
Half-moon Bay

Opossum Bay -
Gellibrand's Point
Ralph’s Bay
Mortimer Bay
Dixon's Point
Droughty Point
River Derwent—
Kangaroo Point
BELLERIVE
RispoN
GLENORCHY
HOBART
Sandy Bay
Crayfish Point
Blackman's Bay
Pearson’s Point
Passage Point
North-west Bay—
Tinderbox Bay
The Chimneys
D’Entrecasteaux Channel—
Oyster Cove
Little Oyster Cove
Trial Bay
Perch Bay
Little Peppermint Bay
Peppermint Bay
Birch’s Bay
Fleury's Point
Three Hut Point
Reef Point
River Huon—
Garden Island Point
Charlotte’s Cove
Port Cygnet
PORT CYGNET
Point Beaupres
FRANELIN
Huon Point
Roaring Bay «
Point Esperance
Port Esperance
Point Scott
Little Garrett’s Bight
Lady's Bay
Sister's Bay
Point Burnett
South Port
South Port Lagoon
Eliza Poiné
Recherche Bay
Rocky Bay
Point Arthur
Whale Head
Three Hillock Point
South East Cape
South Cape Bay
South Cape
l.ouisa Bay
Cox Bight
New Harbour
Ketchen Bay
South-west Cape
Hilliard Head
Port Davey—
Turnbull Head
Horseshoe Bay
Big Bay
Bathurst Harbour
Starvation Bay
Long Bay
Bramble Cove
Ashley Point
Bluff Point (Berry Head)
Pym Point
Woody Point
Fitaroy Point
Observatory Point
Curtis Point
Bond Bay
Kelly Basin
Earle Point
‘Whaler’s Cove
Garden Point
Pollard Point
Point 8t. Vincent
Elliot Cove
Rocky Point
Mainwaring Inlet
Mainwaring Cove
Point Hibbs

C

Cape Sorell
Macquarie Harbour—
Pilot Bay
Direction (Wellington) Head
Mosquito Bay
Middle Head (Point Back-
again)
Table Head
Liberty Point
Twain (Double) Cove
Ram Point .
Birch Inlet
Kelly's Basin
Pine Point
Farm Cove
Coal Head
Sophia Point
Pine Cove
Long Bay
STRAHAN
Smith’s Cove
Swan Basin
River Point
Kelly’s Channel
Sandy Point
Trial Harbour
Granville Harbour
Sandy Cape
Native Well Bay
Ordnance Point
Whale’s Head
Sundown Point
Bluff Point
West Point
Nettley Bay
Pavement Point
Green Point
Canal Bay
Calm Bay
Studland Bay
Bluff Point
Valley Bay
Cape Grim
Robbin’s Passage
Duck Bay
West Bay—
West Inlet
West Point
North Point
Half-moon Bay
Circular Head
STANLEY
East Inlet
Brickmaker's Bay
Pebbly Bay
Rocky Cape
Cavern Cliff
Jacob's Boat Harbour
Table Cape
Freestone Cove
Woody Hill Point
Port Maldon
Parish’s Boat Harbour
Red Rock
Blackman's Poins
Emu Bay
BURNIE
Preservation Bay
Teatree Point
ULVERSTONE
Port Fenton
Mersey Bluff
Port Frederick
DFEVONPORT ‘
Point Sorrell
Port Sorrell
Little Badger Head
Badger Head
West Head (Point Flinders)
Port Dalrymple—
Kelso Bay
West Arm
Inspection Head
Middle Arm
Middle Head
Flat Point
Point Rapid
Shark Bay
Swan Point
Cimitiere Point
Freshwater Point
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Green Point

Battery Point

LAUNCESTON

Nelson's Point

Swan Bay

One Tree Point

Long Point

East Arm

Lagoon Bay

Pilot Bay
Low Head
Five Mile Bluff
Stony Head
Black Rock
Tam o’ Shanter Bay
Noland Bay .
‘West Double Sandy Poin
East Double Sandy Point
Anderson’s Bay
Croppie’s Point
Croppie’s Bay
‘Waterhouse Point
Ringarooma Bay

ISLANDS.

Swan Island
St. Helen's Island
Schouten Island—
Trumpeter Bay
Maria Island—
Cape Boulanger
Waterfall Bay
Ragged Head
Cape Mistaken
Cape Des Tombeaux
Riddle Bay
Cape Bald
Cape Maurouard
Crayfish Point
Cape Peron
Point Mauge
Oyster Bay
Long Point
Bloodstone Point
Gull's Nest Point
Return Point
Settlement Harbour
Tasman’s Island
Slopen Island
Franklin Island
Bruni Island-——
Kelly's Point
Cape Delasorte
Bull Bay
Kelly Bay .
One Tree Point
Yellow Bluff

(i1i.) Historical Significance of Coastal Names.

Trumpeter Bay

Variety Bay

Cape Frederick Henry

Adventure Bay

Cape Conacle

Fluted Cape

Cape Connella

Tasman’s Head

East Head

Cloudy Bay-—
Cloudy Bay Lagoon

Point Grand

West Head

Bruni Head

Cape Bruni

Standaway Bay

Great Taylor's Bay

Point Ventenat

Little Taylor's Bay—
Daniel’s Bay

Simpson’s Point

Isthmus Bay

Great Bay

Stockyard Point

Missionary Bay

Soldier’s Point

Kinghorn Point

Apollo Bay

Roberts’ Point

Barnes’ Bay—

Shelley Cove
Simmonds' Bay
Woodcutter’s Point

Blythe's Point
Maatsuyker (De Witt) Islands
Break Sea Island, and others
in Port Davey
Phillip Island
Sarah (Settlement)Island,and

othersin Macquarie H'bor.

Off Cape Grim—
Trefoil Island
Hunter’s Islands—
Barren Island
Three Hummocks' Island
Hummocky Head
Mermaid Rock
Albatross Island
King's Island—
Cape Wickham
Seal Bay
Stokes’ Point
Fitzmaurice Bay
Currie Harbour
George King's Passage
Robbin’s Island—
Robbin’s Point
‘Walker's Island
Pcrkin’s Island

‘Waterhouse Island
Kent Group—
Erith Island~—
Murray’s Passage
Deal Island—
Garden Cove
Garden Point
Pegwell Bluff
‘Winter Cove
Squally Cove
Romney Bluff
The Sisters

- Flinders Island—

Logan’s Lagoon
Point Real
Adelaide’s Bay
Badger’s Corner
Trousers' Point
Fothringate Bay
Parry’s Bay
Long Point
Arthur’s Bay
Lillie's Bay
Maxrshall Bay
Cape Frankland
Killiecrankie Bay
Great Dog Island
Vansittart Island
Pelican Island
Tinkettle Island
Woody Island
Badger Island
Long Island
Mount Chappell Island
Goose Island
Barren Island—
Puncheon Point
Harley Point
Cape Barren
Cone Point
Kent Bay
Sloping Point
‘Wombat Point
Half-moon Bay
Thunder and Lightning Bay
Munro Bay
Deep Bay
Apple Orchard Point
Dover Point
Passage Island
Forsyth Island
Preservation Island
Ram Island, in Armstrong’s
Channel
Clarke Island—
Moriarty Bay
Moriarty Point
Lookout Head
Snug Cove

It is interesting to trace the voyages

of some of the early navigators by the names bestowed by them on various coastal
features—thus Dutch names are found on various points of the Western Australian coast,
in Nuyt’s Archipelago, in the Northern Territory, and in the Gulf of Carpentaria ;
Captain Cook can be followed along the coasts of New South Wales and Queensland ;
Flinders’ track is easily recognisable from Sydney southwards, as far west as Cape
Catastrophe by the numerous Lincolnshire names bestowed by him; and the French
navigators of the end of the Eighteenth and the beginning of the Nineteenth Century,
have left their names all along the Western Australian, South Australian, and Tasmanian

coasts.

5. Orography.—Owing to the absence of any very high mountain chains, and to the
great depression in the centre of Australia, the average elevation of the Australian continent
over the level of the surrounding oceans is less than that of any of the other continents.
This average, however, has not yet been estimated with any degree of precision.

(i). General Description of the Surface. A section through the continent from east
to west, at the point of its greatest breadth, shews first a narrow belt of coastal plain.
This plain, extending north and south along the whole eastern coast, is well watered by
rivers. Of variable width, seldom more than sixty or seventy miles, and occasionally
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only a few miles, its average may, nevertheless, be taken as about forty to fifty. From
this, the Great Dividing Range, extending from the north of Queensland to the south of
New South Wales, and thence sweeping westward through Victoria, rises often abruptly,
and frequently presents bold escarpments on its eastern face. The descent on its western
slopes is gradual, until in the country to the north of Spencer’s Gulf—the plain is not
above the sea-level, and occasionally is even below it. Then there is another almost
imperceptible rise until the mountain ranges of Western Australia are reached, and
beyond these another strip of coastal plain.

The great central plain is the most distinctive feature of the Australian continent.
and its elimatic peculiarities are doubtless to be largely ascribed thereto.

(ii.) Mountain Systems. The main mountain feature of Australia is the Great
Dividing Range, which runs along the whole eastern coast of the continent, and can be
traced over the islands of Torres Straits to New Guinea, while in the south one branch
sweeps westwards towards the boundary of Victoria and South Australia, and the,other—
the main branch—finds its termination in Tasmania.

This mountain system is, at no place, more than 250 miles from the eastern coast-
line, and it approaches to within 27 miles. On the whole it is much closer to the coast
in both New South Wales and Victoria than it is in Queensland, the corresponding
average distances being about 70, 65, and 130 miles respectively.

The mountains of Australia are of relatively small altitude. Thus in Queensland
the Great Dividing Range reaches a height above sea-level of only 5440 feet (Mount
Bartle Frere). In New South Wales Mount Kosciusko is only about 7300 feet, and
Mount Bogong in Victoria only about 6510 feet high. This fact, viz., that there are no
high mountains.in Australia, is also an important element in considering the climate of
Australia. .

There is no connection between the mountains of the eastern and other States of
Australia. In South Australia there are two peaks rising to about 3000 feet (Mount
Remarkable and Mount Brown); and in Western Australia the height of 3800 feet
{Mount Bruce) is attained. In Tasmania the greatest height is only 5070 feet (Cradle
Mountain).

It may be of interest to observe that at one time Tasmania was doubtless connected
with the mainland. As the Great Dividing Range can in the north be traced from Cape
York across Torres Straits to New Guinea, so can its main axis be similarly followed
across the shallow waters of Bass Straits and its islands from Wilson’s Promontory to
Tasmania, which may be said to be completely occupied by ramifications of the chain.
The central part of the island is occupied by an elevated plateau, somewhat triangular in
shape, and presenting bold fronts to the east, west, and north. This does not extend
in any direction more than about sixty miles. The plateau rests upon a more extensive
tableland, the contour of which closely follows the coast-line, and occasionally broadens
out into low-lying tracts not much above sea-level. The extreme south of the island is
rugged in character.

The positions of the mountain ranges are shewn on the map, specially illustrating
Australian orography and hydrography.

6. Hydrology of Australia.—On the whole Australia is a country with a limited
rainfall. This is immediately evident on studying its river systems, its lakes, and its
artesian areas. Its one large river system is that of the Murray and Darling Rivers, of
which the former stream is the larger and more important. Many of the rivers of the
interior run only after heavy rains. Depending almost entirely on rainfall, a consequence
of the absence of high mountains, they drain large areas with very varying relation as
between rainfall and flow. Thus it has been estimated that not more than ten per cent.
of the rainfall on the ‘‘ catchment-area ’’ of the Darling River above Bourke (N.S.W.),
discharged itself past that town. The rate of fall is often very slight.

(i.) Rivers. The Rivers of Australia may be divided into two great classes, those o
the coastal plains, with moderate rates of fall, and those of the central plains, with very
alight fall. Of the former not many are navigable for any distance from their mouths,
and bars make many of them difficult of access or inaccessible from the sea.

Cc2
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The two largest rivers of the eastern coast are the Burdekin, discharging into Up-
start Bay, with a catchment area of 53,500 square miles, and the Fitzroy, which reaches
the sea at Keppel Bay, and drains about 55,600 square miles. The Hunter is the largest
coastal river of New South Wales, draining about 11,000 square miles, before it empties
itself at Newcastle. The Murray River, with its great tributary, the Darling, drains a
considerable part of Queensland, the major part of New South Wales, and a large part of
Victoria. It debouches into the arm of the sea known as Lake Alexandrina, on the
eastern side of the South Australian coast. The total length of the Murray is about
1720 miles, 510 being in South Australia, and 1250 constituting the boundary between
New South Wales and Victoria. In good seasons the river is navigable for 1,530 miles
from its mouth.

The Darling-Murray is navigable in good seasons for 2345 miles from its mouth,
its total length being 3282 miles.

The rivers on the north-west coast of Australia (Western Australia) are of consider-
able sife, e.g., the Murchison, Gascoyne, Ashburton, Fortescue, De Grey, Fitzroy,
Drysdale, and Ord. So also are those in the Northern Territory, e.g., Victoria and Daly.
The former of these, estimated to drain 90,000 square miles, is said to be navigable for
the largest vessels for 50 miles.

The rivers on the Queensland side of the Gulf of Carpentaria are also of considerable
size, e.g., Gregory, Leichhardt, Cloncurry, Gilbert, Mitchell, efc.

Owing to the small fall of many of the interior rivéts, in wet seasons they may flood
hundreds of miles of country, while in dry seasons they form a mere succession of water-
holes, or are entirely dry. It is this fact that explains the apparently conflicting reports
of the early explorers, one regarding the interior as an inland sea, and another as a desert.

The rivers of Tasmania have short and rapid courses, as the configuration of the
territory would indicate.

(ii.) Lakes. The “lakes” of Australia may be divided into three classes, viz.: (a)
true permanent lakes ; (b) lakes which being very shallow, become mere morasses in dry
seasons, or even dry up and finally present a cracked surface of salt and dry mud, and (¢)
lakes which are really inlets of the ocean, opening out into a lake-like expanse.

The second class (b) is the only one which seems to demand special mention. These
are a characteristic of the great central plain of Australia. Some of them (e.g., Lake
Torrens, Gairdner, Eyre, Frome) are of considerable extent.

(iii.) Artesian Areas. A considerable tract of the plain country of New South
Wales and of Queensland carries a water-bearing stratum usually at a great depth. A
large number of artesian bores have been put down, from which there is now a consider-
able efflux. These are of great value, and render large areas available which otherwise
would be difficult to oceupy even for pastoral purposes.

The distribution of the rivers and lakes, and the approximate boundaries of the
artesian basin, are shewn on the accompanying map.

The statistics relating to artesian bores will be given in extenso hereinafter, viz., in
the section dealing with Water Conservation.

1

§ 5. The Geology of Australia.

1. General.—The geology of different parts of Australia has, naturally, been studied
with varying degrees of thoroughness. The great area to be covered, the difficulties to be
encountered, and the limited time so far available, are obvious. Instead of attempting,
therefore, to present in bold outline a general picture of Australian Geology, it is proposed
to give authoritative, independent sketches of the geology of each State, notwithstanding
that this will necessarily involve some degree of repetition.

A knowledge of the main features of Australian physical geography will be assumed,
and references thereto consequently reduced to a minimum.
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’
POSITION OF THE MOUNTAIN RANGES OF THE COMMONWEALTH OF AUSTRALIA.
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This map is intended to shew nierely the geographical position of the mountain ranges of the
Commonwealth. Owing to the simnallness of the scale it has not been possible to give to the minor
mountain ranges a distinctive marking shewing their relative importance. The map thus
indicates the position rather than the size of the features represented.



RIVER SYSTEMS, WATERCOURSES, AND LAKES OF THE COMMONWEALTH OF
AUSTRALIA.

‘147 LT

13z 130 Y 141 144
Arafura Son ' Torres Stralt l .
Mae J Pot Watem) o THITSHSY Taiand o
7 ( Q— . cum{]n‘q\’\

T

d
y
J soUTH

li

,,/T’/T\RIVER SYSTEMS AND WATERCOUHSES

OF THE D 7

 COMMONWEALTE v AUSTRALIA

{ TA?MAI\/@.

= &) T

TET =

This map is intended merely to shew the geographical position of the rivers. watercourses,
and lakes of the Commonwealth. Owing to the smallness of the scale it has not heen possible to
represent the smaller rivers, tributaries, ete., in a size proportionate to that of the larger rivers.
The position rather than the size of the features is represented. Tt should be added that the
coastal rivers are. without exception, fowing rivers. Some of the internal rivers are merely
watercourses. quite dry in dry seasons, though sometimes carrying large volumes of water in wet
scasons. The "' lakes " also are often dry.
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2. Geology of New South Wales.l—In physical configuration New South Wales
may be divided into three regions. viz.:—(1) The narrow coastal plain on the east; (2)
the Great Dividing Range and its associated table-lands; and (3) the western plains.
These will first be individually referred to.

(i.) The Main Dividing Range. The main dividing range or table-land of New
South Wales is composed for the most part of Paleozoic sediments, together with granitic
and other igneous rocks; that portion of it, however, which is situated to the westward
of Maitland, Sydney, and Wollongong, is capped with Mesozoic strata, viz., the Hawkes-
bury series, forming the covering of the principal coal basin.

(ii.) The Coastal Plains. The coastal plains, which extend from the eastern
foothills of the Dividing Range to the ocean, and which vary in width from a mile or two
up to 150 miles, contain two coal-bearing basins, the chief of which extends from the
neighbourhood of Maitland on the north to the Shoalhaven River on the south. This
coal basin consists of the Permo-Carboniferous coal measures overlaid by the Hawkesbury
(Triassic) Series. The second coal-field referred to is that known as the Clarence and
Richmond field. It is composed of Triassic rocks, and so far as at present known it
contains no coal seams of commercial value. It may, however, be underlaid by the
productive Permo-Carboniferous measures.

The coastal plains are also largely composed of Post-Tertiary fluviatile deposits, which
form exceedingly rich agricultural areas. A'considerable area between the Richmond
and the Tweed Rivers is occupied by basalt, the decomposition of which has produced a
rich soil eminently suitable for agriculture and dairy farming.

(iii.) The Great Western Plains. The great western plains, which extend from the
western foothills of the great tableland, are underlain by granite rocks and sediments of
Palzozoic, Mesozoic, and early Tertiary age. The most northerly portion is Mesozoic
(Triassic), and forms the artesian water-basin. South of this is a Palaozoic belt stretch-
ing westerly from the great tableland to the South Australian border. During the
Mesozoic era this belt formed a mountain range, whose direction was at right angles to
the main divide; but this range was subsequently planed down by denudation, and its
surface is now level with the surrounding country. To the south of this, along the Lower
Darling and the Murray, is a large area of early Tertiary marine beds (Focene), while the
remainder of the Riverina district (up the Murray, Murrumbidgee, and Lachlan Rivers)
is underlain for the most part by granitic, Silurian, and Devonian rocks.

The surface of the western plains is covered by Post-Tertiary deposits, flood loams,
ete., except in isolated places where the remains of the older formations still rise above
their surface. '

(iv.) Classification of the Sedimentary Rocks of New South Wales. In the following
classification some indication of the economic significance of the different members of
cach series is given:—

Recent ; auriferous and stanniferous soils and alluvial deposits in
the beds of existing rivers.
(Pleistocene ; alluvial leads containing gold, tin and gem-stones.
( Pliocene; alluvial leads, frequently covered by ba.sa]b and contain-
ing gold, tin and gem-stones.
Tertiary. “ Miocene ; quartzites with plant remains at Dalton, near Gunnmg
{Eocene marine limestones and calcareous sandstones of the Lowey.
Darling ; plant beds of the New England district.

Post-Tertiary.

CAINOZOIC.

1. This article is contributed by E. F. Pittman, Esquiré. A.R.8.M., Under Secretary for Mines
aed Agriculture. New South Wales, Government Geologist of New South Wales, sometime
Lecturer, etc., on Mining, University of Sydney.
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{ Upper Cretaceous (desert sandstone) ; contains deposits of precious
i opal.

Middle Cretaceous ; auriferous alluvial leads at Mount Brown.
Lower Cretaceous (Rolling Downs formation of Queensland).

Cretaceous.

Jurassic. Talbragar fish-bearing shales.
= . Form the base of the artesian water-
8 The Ipswich coal measures bearing basin. These measures
8* and the Clarence coal contain thin coal seams, not at
5 measures. present worked in New South
= L Wales.
Triassic. -
Wiannamatta shales (contain fire-
clays).
Hawkesbury series. Hawksbury sandstones (building
1 stone).
Narrabeen shales.

(1. Upper or Newcastle coal measures.
2. De.nnpsey SOr1es. The productive coal seams
Permo- 3. Middle or Tomago coal measures.
A 4 . . of New South Wales
Carboniferous. |4. Upper marine series. ! -
' ocecur in these measures.
5. Greta coal measures. {
\6. Lower marine series.
S bonit {Rhaccpteris beds’ and associated marine beds.
3 Carboniferous. Gympie claystones {of Queensland).
2 . All the metalliferous
Slp . {Upper Devonian. lod a s
R evoman. {Lower Devonian. odes and - reels
3 K : occur in these
< . Limestones and slates at Yass, Molong, Well- i . R
& Silurian. ington, Quidong, etc ormations, or in
’ ? 8, ete. . B such igneous
Slates and tuffs at Mandurama, Cadia, Tom- rocks as granites,
. ingley, Berridale, and in the counties of quartz - porphy-
Ordovician. .gu(:ikla.nd and Wellesley, on the Victorian ries, felsites, di-
order. orites, efc.
Cambri {Limestones, schists and glacial beds of
ambrian. Terrawingee. .

(v.) Cambrian System. The oldest sedimentary rocks of New South Wales are
probably those forming the Barrier Ranges in the far west. No organic remains have
yet been found in them, and their geological age has been a matter of speculation for
many years. Quite recently Mr. Mawson, of Adelaide, has stated that he has traced the
Lower Cambrian beds of South Australia to Terrawingee, north of Broken Hill, and he
also considers that the metamorphic rocks of Broken Hill may be of pre-Cambrian age.
These statements have not yet been confirmed by the New South Wales Geological
Survey, though it is quite possible they are correct. '

The rocks at Broken Hill consist of a laminated series of crystalline gneisses,
quartzites, micaceous and hornblendic schists, and garnet sandstones. Broken Hill
itself is a low range in which these rocks have been folded into an anticline. The great
Broken Hill lode occupies the saddle-shaped cavity caused by the folding of the strata as
stated, but the saddle lode is now of larger dimensions than the original cavity, owing to
the gradual replacement (metasomatism) of the country rock forming the walls by ores
of lead, silver, and zine.

To the north of Broken Hill the metamorphic rocks just described give place—in an
unbroken series—to less altered slates and schists, traversed by tin-bearing dykes of
coarse pegmatite, as at Euriowie, while at Terrawingee there are massive beds of blue
limestone (and, according to Mr. Mawson, glacial till), which apparently belong to the
same series.
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(vi.) Ordovician System. At the Lyndhurst goldfields, near Mandurama, occurs a

, series of banded sedimentary rocks, consisting of indurated bluish grey claystones

alternating with highly altered volcanic tuffs. The claystones contain Trilobites

(agnostide), Brachiopods (obolella), Pteropods (hyolithes), Graptolites (diplograptus,

dicellograptus, climacograptus, etc.), and remains of Radiolaria. The tuff beds, which

vary from the thickness of paper up to 20 feet, contain bunches and impregnations of
auriferous sulphides, and are worked for gold.

The series of banded rocks has been intruded by sills and dykes of hornblende,
andesite, etc., which are apparently offshoots from a large body of hornblendic granite.
The intrusions appear to have occurred while the sediments were still in a plastic
condition, for the tuffs have been so forced into the claystones as to give the former the
appearance of being intrusive.

Dark blue cla,ystones' and slates containing similar Graptolites also occur at
Tomingley, Cadia, Berridale, and on the Victorian border—counties of Auckland and
Wellesley. At Tomingley the slates are intersected by auriferous quartz reefs.

(vii.) Silurian System. Silurian rocks cover a large area of New South Wales, but
the locality where they can be most satisfactorily studied is between Yass and the
Murrumbidgee River. There they consist of a considerable thickness of slates, sand-
stones, and limestones, with numerous characteristic fossils, such as Trilobites, Corals,
Kchinoderms, Brachiopoda, and Molluseca.

The celebrated auriferous reefs at Hill End, Tambaroora, and Hargraves occur in
Silurian rocks, consisting of slates with interbedded volcanic tuffs, the latter being
fossiliferous at Hill End. The Silurian rocks have been ‘intruded, altered, and disturbed
by granites, felspar, porphyries, ete.

(viii.) The Devonian System. The Silurian slates and limestones to the south of
Yass are succeeded by a belt of lavas (rhyolites, ete.) and tuffs, which separate them
from a newer series of blue limestones, quartzites, and slates containing fossils of Lower
Devonian affinities. At Wellington also the junction can be seen between Silurian and
Lower Devonian rocks. At Tamworth, rocks of the same age as the Carboniferous of
Europe are underlain by a series of banded claystone and volcanic tuffs, with occasional
beds of limestone and intrusive sills of granite. The claystones contain numerous
Radiolarian remains, while in the tuffs is found the plant Lepidodendron australe, and
the limestones contain an abundant fossil fauna, including corals, which enable these
beds to be correlated with the Upper Devonian of Queensland. A good section of Upper
Devonian quartzites and shales containing Lepidodendron australe and numerous marine
fossils can also be seen at Mount Lambie, near Rydal.

The Devonian System is characterised by the prevalence of grey and red quartzites
and grits, and very large areas of the southern half of the State are covered by these
rocks.

(ix.) The Carboniferous System. A considerable area of the coastal plain and table-
land north of Newcastle is occupied by bluish claystones and tuffs, with occasional belts
of limestones, corresponding in age with the Lower Carboniferous rocks of Europe. Near
Port Stephens they contain interbedded deposits of Magnetite, which, however, contains
a considerable percentage of Titanium, whereby its value as an iron ore is reduced. At
Copeland and several other goldfields the claystones are intersected by gold-bearing reefs.
The plant Lepidodendron australe is fairly common in Lower Carboniferous rocks as well
as in the Upper Devonian.

In the neighbourhood of Stroud is an area of shales, sandstones, and cherts contain-
ing abundant impressions of Rhacopteris, and these beds have been classified as Upper
Carboniferous. No workable seams of coal have been found in the Carboniferous system,
though in the Rhacopteris series near Stroud several very inferior seams with numerous
bands are known.

(x.) The Permo-Carboniferous System. The productive coal measures of New South
Wale scontain fossil remains, showing affinities to both the Permian and Carboniferous
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systems of Europe, hence the composite name which has been given to them. The

measures are about 15,000 feet in thickness and have been classified as follows :— .

{a) Upper or Newcastle Coal Measures, containing an aggregate of about 100 feet
of coal.

(b) Dempsey Series : freshwater beds containing no productive coal. This series
thins out completely in certain directions.

{c) Middle, or Tomago, or East Maitland Coal Measures, containing an aggregate
of about 40 feet of coal.

(d) Upper Marine Series: sandstones and shales specially characterised by the
predominance of the brachiopod Productus brachythenus. At Branxton
traces of glacial action have been seen in these beds.

(e} Lower or Greta Coal Measures, containing from 20 to 40 feet of coal.

(f) Lower Marine Series : sandstones and shales : specially characterised by the
mollusc Eurydesma cordata. Glaciated boulders and erratics have been
found in these beds at Lochinvar.

The three coal-bearing series contain numerous plant remains, including Glossopteris,
Gangamopteris, Phyllotheca, Neggerathiopsis, etc., while the Lower and Upper Marine
series are characterised by an abundant fauna. The Permo-Carboniferous coal basin
occupies an area of about 25,000 square miles extending to the north, west and south
of Sydney, and is the storehouse of one of the State’s most valuable assets. In several
collieries near West Maitland very fine seams of coal of 20 feet and upwards are being
worked. A narrow isolated deposit of the Permo-Carboniferous system extends from near
Inverell to the Queensland border. It contains a fine seam of coal (27 feet thick in
places), which probably belongs to the Greta series. These measures lie unconformably
upon altered claystones of Lower Carboniferous age, and have been intruded by granite
which has tilted the coal seam to an angle of about 40 degrees.

(xi.) The Triassic System. The Permo-Carboniferous coal basin is overlain in most
places by a thickness of over 1000 feet of shales and thick-bedded sandstones. There is
no apparent stratigraphical unconformity between these beds and the underlying coal
measures, nevertheless there is a very decided break in the fossil life, and the fauna and
flora, of the newer beds have been correlated with the Triassic system of Europe. These
shales and sandstones have been named the Hawkesbury series, and have been subdivided
as follows in descending order : —'

(a) Wiannamatta Shales. Blue, red, and grey shales, with occasional beds of
sandstone. These shales are used for the manufacture of bricks and tiles,
and some have the qualities of fireclay.

(b) Hawkesbury Sandstones. Thick-bedded greyish-white freestones, used com-
monly about Sydney for building purposes.

(c) Narrabeen Shales. Beds of chocolate-coloured shales and greenish tuffs vary-
ing from a foot or so to about 1800 feet in thickness. These shales form a
very definite and persistent horizon.

The Clarence River coal basin is composed of rocks closely resembling the Hawkes-
bury series, and they are regarded as contemporaneous, thus the—

(d) Upper Clarence shales may be the equivalents of the Wiannamatta shales.
(e) Clarence sandstones . . Hawkesbury sandstones.
(f} Lower Clarence shales " . Narrabeen shales.

There are numerous seams of coal in the Clarence Measures, but they are too thin
and their quality too inferior to be of commercial value. It is very probable, however,
that these Triassic rocks may be underlain by the Permo-Carboniferous Coal Measures,
which may mean a considerable addition to the coal resources of the State. The
Clarence Coal Measures extend through Southern Queensland to the western flanks of
the tableland of New South ‘Wales, and dip thence under.the North-Western plains,
forming the great artesian basin. '
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(xii.) Jurassic System. About 20 miles north-east of Gulgong is w small lacustrine
deposit of thin-bedded yellow shales containing plants and fish remains which are con-
sidered to be Jurassic. The deposit referred to lies unconformably upon massive beds of
Hawkesbury sandstone ; it is of small extent and is the only known representative of the
Jurassic in the State. Amongst the fossil plants are Te@niopteris daintreei, Podozamites
lanceolatus, Alethopteris australis, Thinnfeldia falcata, and Baiera bidens: the fish in-
clude Leptolepis gregarius, Archeeomene robustus, Coccolepis, etc.

(xiii.) Cretaceous System. The Rolling Downs formation of Queensland, which has
been classified as Lower Cretaceous, and which consists of a series of shales, limestones
and sandstones, is not known to outcrop at the surface anywhere in New South Wales,
but its characteristic fossils have been met with in wells at Yandama, in the Milparinka
district, and a solid core from the Wallon bore, in the Moree district, shows that the drill
penetrated about 1500 feet of Lower Cretaceous sediments there. It is possible, therefore,
that these rocks underlie some considerable portion of the north-western plains.

The desert sandstones formation, which is believed to belong to the Upper Cretaceous
epoch, is of very widespread occurrence over the north-western plains. ‘There is a very
marked stratigraphical unconformity between it and the Lower Cretaceous series, though
there seems to be no practical distinction in regard: to fossil life in the two formations.
The most important fossils include—Isocrinus, Maccoyella, Pseudavicula, Belemnites,
Ancycloceras, Crioceras, Cimoliosaurus. The desert sandstone is generally horizontally
bedded, and occurs as isolated hills and low ranges. Two varieties of rock are particu-
larly noticeable, one being a greyish-white freestone, while the other is a vitreous rock of
the character of porcellanite. Occasional beds of conglomerate occur, containing pebbles
of quartz, agate, and chalcedony, and there is also a soft, fine-grained, siliceous rock
having somewhat the appearance of kaolin. At White Cliffs, in the Wilcannia district,
and at Lightning Ridge, north of Walgett, precious opal occurs in this rock, and extensive
mining operations are carried on there.

(xiv.) Tertiary System. (a) Eocene. In the south-western portion of the State,
along the course of the Lower Darling and Murray Rivers, there is a large area of marine
calcareous sandstones, which have been classified as Eocene. In the Arumpo bore these
beds have been proved to be at least 900 feet thick, the fossil Trigonia semiundulata
being found at that depth.

At Tooraweenah, Warrumbungle Mountains, a lauustrme deposit, consisting of two
~ series of shales and sandstones, occurs, containing Eocene plant remains. The two series
of beds are separated by a flow of trachytic lava, and a similar lava covers the upper beds.

In New England (at Elsmore, Emmaville, etc.) Eocene leaves are found in fluviatile
deposits (tin-bearing gravels) covered by basalt.

(b} Miocene. At Dalton, near Gunning, there is a lacustrine deposit of quartzite
which has been classified as Miocene, on account of the plant remains found
therein.

(c) Pliocene. Deep auriferous leads at Gulgong and Forest Reefs have been found
to contain Pliocene plant remains—seeds, etc. These deposits are mostly
covered by basalt. Most of the Tertiary deposits are of lacustrine or
fluviatile origin, and they are important chiefly on account of the alluvial
gold and tin ore, as well as diamonds, contained in them.

(xv.) Post-Tertiary. Much of the alluvial gold, tin ore, and gems has been found in
Post-Tertiary soils and gravels. These are for the most part shallow, and their contents
have been easily recovered by the miners.

Pleistocene surface deposits cover great areas of the western plains, and are the
means of obscuring the underlying geological formations and rendering prospecting
operations difficult. At Mount Kosciusko there are evidences of much glaciation during
Post-Tertiary times—striated boulders are very numerous, and gla.cxa.ted pavements, roches
montonnées, and terminal and lateral moraines occur in a good state of preservation.
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8. Geology of Victoria.'—The State of Victoria is of triangular shape, with its vertex
to the east. Near the eastern end the Great Dividing Range enters, running south-
westerly and westerly, being on the whole most rugged and of greatest altitude as it
-enters Victoria, 3.e., the general height falls as it runs westerly. On the whole also its
southern faces are more steep than its northern, and as the Murray River is approached
the characteristic is identical with that of the western plains of New South Wales.

(i.} Geological Formations found in Victoria. The following are the geological
formations appearing in Victoria :—

SEDIMENTARY.
CAINOZOIC ... Recent; Post-Pliocene; Pliocene—newer, older; Miocene; Eocene.
MESOZOIC ... Jurassic.
PALAZOZOIC ... Permo-Carboniferous; Carboniferous; Devonian; Silurian—Yeringian,

Melburnian; Ordovician—Upper; Lower—Darriwill, Castlemaine,
Bendigo, Lancefield ; Cambrian—Heathcotian.

» METAMORPHIC.
PALZOZOIC ... Schists. -
ARCHEAN ... Schists and gneiss.
IGNEOUS.
VOLCANIC ... Basic—Older, newer; Acidic—Dacite, etc.

PLUTONIC ... Basic—Gabbro, etc.; Acidic—Granite, Syenite, Grano-diorite, etc.
DYKES ... Basic; Acid.

The metamorphic and sedimentary series will be referred to in detail in the inverse
order of the tabular statement.

(ii.) Archean System. The Archzan system includes gneiss, schists, etc.

(@) Gneiss. In the vicinity of Barnawartha, Omeo, Bethanga, and Yackandandah
there is an ancient system of rocks that are partly gneissic. White mica
and garnets occur abundantly in them, and they are pierced by pegmatite,
euritic, and other dykes. These rocks appear to be the most altered of the
metamorphic series, and are more granitic in character than the schists of
Yackandandah. At Cookimburra, Granya, and Bethanga, sulphides of
lead, copper, iron, zine, etc., together with gold and silver, have been found
associated with the gneissic rocks, in lodes and disseminated. The soil is ~
of poor quality in places, but of rich character about Bethanga.

(b) Schists. In many parts of Victoria schists have resulted from the alteration
of the Silurian and Ordovician rocks caused by granite intrusions. Such
schists may be seen at Maldon, south of Bendigo, Buxton, Beechworth,
Omeo, Cassilis, etc. To the north of Yackandandah, however, there is a
large area of schist which appears to be pre-Ordovician. The schist is much
contorted and crumpled, and is characterised by a black mica. It differs
widely from the adjacent Ordovician rocks exposed at Hillsborough, ete.

Schists occur over a great portion of the east of the State, and also are
found in the south-west, but, so far, the Archean schists have not been
separated from the less ancient series by mapping, although very distinct
on the ground.

Economically the schists are important on account of the mineral
lodes associated with them. Gold, silver, copper, zinc, lead, arsenic, etc.,
are found at Cassilis, for instance. The Yackandandah schists have not
hitherto proved rich in valuable minerals, but the contact schists often
carry auriferous lodes, as at Maldon, Stawell, etc. Limestones have not
been observed in this series.

1. This article was contributed by E. J. Dunn, Esquire, F.G.8., Director of the Geological
Survey of Victoria.
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(iii.) Pal@ozoic. The Palmozoic rocks include the following, viz.:—Cambrian,
Ordovician, Silurian, Devonian, Carboniferous, and Permo-Carboniferous.

(a) Cambrian (?) Heathcotian. The Heathcotian rocks were first observed and
separated from the Ordovician and Silurian beds in the neighbourhood of
Heathcote, hence the name applied to them by Professor Gregory. They
consist of much altered and contorted cherty beds, full of thin, ramifying
quartz veins, and of jaspers coloured red, green, yellow, etc., associated.
with interbedded and intrusive diabases, serpentines, porphyrites, agglome-
rates and tuffs. Similar rocks occur in the Mount Camel Range, past
Toolleen, as far as Lake Cooper; in Gippsland, at Mount Tara, Accommo-
dation Creek, near Mount Deddick, Limestone Creek, Nowa Nowa; at
Green Hill and the Dog Rocks, near Geelong; and possibly at Waratah
Bay, Mount Wellington, and near Wood’s Point. They are separated from
the Ordovician rocks by a distinct unconformity. ’ -

Gold, silver, copper, lead, zine, and iron ores have been found associated
with this series. Iron ores may be mentioned at the Iron Mask mine, near
Mount Tara, Nowa Nowa, and Dookie.

Distinct from the typical Heathcotian series, but probably Cambrian,
are the phosphatic rocks of Mansfield. The phosphate is wovellite
(phosphate of alumina). Barytes in. veins and lodes is of common
occurrence.

(6) Ordovician. Beds of this age outcrop at the surface over two considerable
areas, one in the eastern part of the State and the other west of the
meridian passing through Melbourne. They are composed of fine to coarse-
grained sandstones, grits, slates, and shales, with rare thin beds of lime-
stone and occasionally conglomerate, and are bent into a series of synclinal
and anticlinal folds, much faulted. The two Ordovician areas together
cover about one-fifth of the State. They are of vast thickness, but there is
-no reliable data on which to base an estimate.

The Ordovician is the gold-bearing formation of Victoria. Most of the
gold, since its discovery 55 years ago, has been won from quartz reefs in
these rocks, or from alluvial deposits formed from their disintegration.
The western area is the richer of the two, and includes such famous gold-
fields as Ballarat, Bendigo, Dunolly, Castlemaine, Maryborough, etc. The
usual matrix of the gold is quartz.

Bendigo is famous for its saddle reefs—quartz reefs that conform to
the bedding in the arches of the anticlinal folds. These occur one beneath
the other, and have been worked from the surface down to a depth of 4250
feet. Along the anticlinals they have been traced for about 20 miles. A
feature of this goldfield is the occurrence of basic dykes (limburgite) along
the axis of the anticlines. The Berringa goldfield is marked by similar
features. ’

Ballarat is remarkable for the vast gquantity of gold which has beexr
yielded from its deep and shallow alluvial deposits from the date of its
discovery to the present time. Some of the nuggets were of great size.

A feature of the reef gold in Ballarat is that it occurs in connection
with ‘‘indicators.”” These indicators are certain ‘‘ beds,’’ that are inter-
laminated with the usual slates, mudstones, sandstones, etc. When =»
quartz vein cuts across an indicator it is usually found to be enriched at the
point of intersection. The other portions of the vein may be barren or very
poor. :

(c) The Tarnagulla district has long been famous for large gold nuggets, and has’
lately had public attention redirected to it by the Nick o’ Time and Poseidon
rushes. Probably these masses of gold come from indicator lines, but so
far they have only been found in alluvial deposits. Tt is reasonable to
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expect that similar masses of gold remain in their original matrix. Other
localities for large nuggets are Moliagul, where the ‘‘ Welcome Stranger®’
nugget (2315 ozs.) was found and sold at the local bank for £9436 16s. 8d.;
Rheola, or Berlin rush, also is famous for its great nuggets.

Intrusions of granitic rocks are frequent in the Ordovician series, and
they are also cut through by numerous acid and basic dykes.

(d) Ordovician Fossils. The following are amongst the typical fossils :—Upper
Ordovician : Stephanograptus gracilis, Dicellograptus elegans, Climaco-
graptus bicornis, Qlossograptus hermani. Lower Ordovician: Dictyonema
pulchellum, Didymograptus caduceus, Tetragraptus serra, T. quadribra-
chiatus, Gowiograptus macer, Clonograptus rigidus, Trigonograptus wilkin-
soni, Phyllograptus typus, Siphonotreta maccoyi, Saccocaris tetragona,
Rhinopterocaris maccoyi, Dinesus ida.

(¢) Silurian. The Silurian rocks occur between the two great Ordovician out-
crops, and occupy about half the area of the latter. They are divided into
the upper, or Yeringian, and the lower, or Melbournian, series. Members
of the upper division occur in the extreme east of the State at Limestone
Creek, and at Wombat Creek, Mitta Mitta River.

The beds consist,of varieties of sandstone, slate, mudstone, etc. Some
of the sandstones are reddish or purple in colour, and in other respects
differ from those of Ordovician age in general appearance. They are bent
into folds, but not so sharply and evenly as those of Bendigo. Quartz
veins are less frequent than in the Ordovician rocks, and auriferous quartz
reefs are generally associated with dioritic dykes, and are often exception-
ally rich, as at Woqd’s Point, Walhalla, etc. Copper ore, associated with
platinum, is found in a dioritic dyke at the Thomson R., near Walhalla.
The goldfields, however, are generally less extensive than those in the older
rocks.

Limestones occur in lenticular patches of considerable extent in the
upper part of the Silurian series at Lilydale, near Mansfield, Mitta Mitta.,
Limestone Creek, etc. Lilydale supplies Melbourne with largs quantities
of lime.

(f) Silurian Fossils. Some of the characteristic fossils are given below :—Upper
series (Yeringian): —Favosites grandipora, Pleurodictyum megastomum,
Chonetes robusta, Strophonella euglyphowdes, Leptena rhomboidalis,
Pentamerus australis, Atrype rcticularis, Panenka gippsiandica, Cono-
cardium costatum, Cyclonema lilydalensis. Lower Series (Melbournian):
Urastrella selwyni, Paleaster smythi, Protaster brisignoides, Botryocrinus
longibrachiatus, Siphonotreta australis, Chonetes melburnensis, Nucleospira
australis, Hyolithes spryi, Cyphaspis spryi, Homalonotus harrisoni,
Dalmanites meridianus, Plerygotus australis.

{9) Devonian. The principal mass of Devonian rocks lies between Briagolong and
Mansfield. Sandstones, conglomerates, shales and limestones form the
series. The sandstones are frequently red or purple and often mottled.
The conglomerates are well developed near Mansfield, where they are several
hundreds of feet thick, and are not folded. A remarkable feature of the
conglomerates is the manner in which the pebbles are impressed into one
another near Stockyard Creek, on the Dargo road, E. Gippsland.

Considerable areas of limestone of this age occur, the best known
being at Buchan. The limestone tract here is 15 miles long and 6 miles
wide. Caves have been known in this district for a number of years,
and some discovered lately are said to rival the Jenolan Caves in beauty
and extent.. Valuable marble occurs. At Bindi also a considerable area
oceurs.
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The soil from the sand stones and conglomerates is very poor, but the
shales and limestones are covered with a very fertile soil.

(%) . Devonian Fossils. The following are some typical fossils. Upper Devonian :—
Archeeopteris howitti, Syhenopteris iguanensis, Cordaites australis. Lower
Devonian :—Receptaculites australis, Favosites multitabulata, F gotlandica
var. moonbiensis, Syringopora speleanus, Chonetes australis, Spirifer
yassensis, S. howitti, Phragmoceras sublrigonum, Asterolepis australis.

(§) Carboniferous. The Devonian rocks appear to pass without an unconformity
into the Carboniferous series. These beds consist of shales and sandstones
of reddish colour and contain abundant fish and plant remains. They are
best known to the north of Mansfield. :

(j) Carboniferous Fossils. Some Carboniferous fossils are Lepidodendron australe,
Gyracanthides murrayi, Acanthodes™ australis, Hupleurogus cresswelli,
Strepsodus decipiens, Ctenodus breviceps, Elonichihys sweeti, E. gibbus.

(k) Permo-Carboniferous. The glacial conglomerates at Bacchus Marsh, Derrinal,’
Springhurst, Wooragee, Lioddon Valley, and elsewhere are of very late
Carboniferous or perhaps Permian age. The glacial conglomerates consist
of pebbles and boulders, some rounded and grooved, some still fairly
angular, set in a fine tough clay matrix. The size of the boulders varies
from several tons down to fine gravel. As a rule there is no stratification,
but in places the boulder clay shews signs of rough bedding. This series
appears to correspond with the Duyka conglomerate of South Africa.

Above the glacial series at Bacchus Marsh are thick bedded sandstones
containing gangamonpteris, glossopteris, etc.

In the west of the State the Grampians are formed of massive white
siliceous sandstones, with occasional small pebbles of quartz. They

_ rest unconformably on the Ordovicians, and are not contorted, but no fossils

or other means of determining their relative age have been found. They
may belong to the same series as the Bacchus Marsh sandstones.

The glacial beds yield a soil of good quality for grazing purposes.

(). Permo-Carboniferous Fossils. Some characteristic fossils are as follows :—
Teniopteris sweeti, Gangamopteris obliqua, G. spatulata, G. angustifolia,
G. cyclopteroides. :

(iv.) Mesozoic. So far as is known the Triassic and Cretaceous systems are not
represented by any formations in Victoria, but the Jurassic system is of great importance,
ag it contairls black coal measures.

(a) Jurassic. There are three considerable Jurassic areas exposed—those of South
Gippsland, the Cape Otway District, and in the neighbourhood of Merino,
in the extreme western part of the State. These three oﬁtcrops probably
form part of a once continuous belt of similar rocks which is marked in the
districts between them by Cainozoic sedimeuntary and voleanic rocks.

The rocks consist of felspathic sandstones, shales, and mudstones, while
conglomerates oceur along the coast near Kilennda. Plant remains are com-
mon, and seams of black coal up to four feet thick are being worked in South
Gippsland. These rocks are much disturbed and faulted, adding greatly to
the difficulties of coal mining. Dykes and sills of basalt, as well as some
old volcanic necks of early Cainozoic age penetrate the rocks.

{b) Jurassic Fossils. Amongst the characteristic fossils are :—Coniopteris hymeno-
phylloides var. australica, Cladophlebis denticulata var. australis, Sphen-
opteris ampla, Thinnfeldia odontopteroides, T. maccoyi, Teniopteris spatulata
and vars. daintreei and carruthersi, Ginkgo robusia, Baiera sudgracilis,
Podozamites barkleyi, Palissya australis, Brachyphyllum gippslandicum,
Unio stirlingi.
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{v.) Cainozoic. The Cainozoic series, as represented in Vietoria, is as follows :—

(a) Eocene. Beds of marls, ‘clays, sandstones. and limestone of Eocene age are
exposed along the littoral of Port Phillip at Geelong, Mornington, etc.,
and inland at Royal Park and along the Moorabool Valley. The lime-
stone is used for building purposes, both as lime and as building stone,
and for filters, and the marl at Mornington would form a valuable fertiliser
for poor sandy soil.

() Miocene. Miocene clays, sands, conglomerates, etc., occur in the Moorabool
Valley, near Morrison’s, Melton, Altona Bay, Pitfield, in the La Trobe
Valley, Cobungra, and at Feathertop, under the basalt of the Dargo
high plains, etc. The brown coal beds are sometimes of enormous thick-
ness. At Morwell a bore 1000 feet deep passed through 888 feet of brown
coal. Many of the clays are valuable for pottery purposes, and they occur
in very large quantities.

(¢c) Pliocene. The Pliocene period is represented in Victoria by sand dune for-
mations and impure limestones near the coast, and by silt, sand, clay and
gravel inland.

On the goldfields there are two distinet gravel formations, known as the
Older and Newer Pliocene. The Older Pliocene gravels are generally com-
posed of well-rounded quartz pebbles, bound together by clay or ferruginous
cementing material. They cap the hilltops or occur in deep leads at levels
of 300 or 400 feet below the present surface. They are frequently highly
auriferous. The old deep leads were the drifts in ancient river valleys, and
have since been covered to great depths by more modern silts, or by flows
of basalt. Valuable deposits of clay occur of this age.

The Newer Pliocene of the goldfields consists of some highly rounded
pebbles derived from the Older Pliocene mixed with sub-angular and
angular pebbles, bound together by red, purple and grey mottled clays and
drift material. The gravels are often highly ‘auriferous. The Newer
Pliocene beds are found at a lower level than the older gravels which cap
the hilltops. .

Sands which may be of Pliocene age cover a large area in the Mallee
district. Soil from the Pliocene rocks is generally of poor quality.

(d) Post-Pliocene. River terraces composed of red loam are found in the principal
valleys as at Wangaratta, Carisbrook, etc. They contain Diprotodon re-
mains indicating a fauna now extinct. These beds are most suitable for-
brickmaking, and yield a soil of good quality.

(e) Pleistocene Fossils:—Ostrea angasi, Mytilus planulatus, Tellina delloidalis,.
Natica conica, Vermetus novehollandie, Pagrus uwnicolor, Sthenurus atlas,
Macropus titan, Diprotodon longiceps, Phascolomys pliocenus, Sarcophilus
ursinus, Canis dingo.

(f) Recent. Under this heading come the present river drifts, the shifting sand
dunes along parts of the coast, the deposits filling swamps such as Koo-
Wee-Rup and Carrum, the surface limestone found over wide areas in the
Mallee, and the surface in process of formation. The soils range from the-
most fertile to the most barren.

(9) Fossils. According to Mr. Chapmanl ‘‘ The Tertiaries are here grouped under-
their several local horizons. In the present condition of our knowledge of
the Tertiary stratigraphy of the State, about the succession of which there
are yet varieties of opinion, it is impracticable to exactly indicate the equi-
valence of the strata to the various series defined in European areas.”’

1. F. Chapman, Esquire, A.L.S., F.R.M.8., I'alwontologist to the National Musenm of Victoria,,
who has supplied the lists of typical fossils.
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Some of the characteristic Tertiary fossils in descending order are:—
Spondylostrobus smythi, Bucalyptus pluii, Plesiocapparis prisca, Bathyactis
beaumariensis, Glycimeris halli, Trigonia howitti, Zenatiopsis angustata,
Tylospira coronata, Voluta masoni, Cancellaria wannonensis, Cestracion
catnozoicus, Ozyrhina hastalis.

Coprosmaphyllum ovatum, Cyclammina complanata, Deltocyathus sub-
viola, Graphularia scnescens, Cassidulus australie, Terebratu ina catinuli-
formis, Limopsis imsolita, Spondylus gaderopoides, Spirulirostra curta,
Carcharadon auriculatus, Squalodon wilkinsoni, Biphius geelongensis.

Cinnamomum polymorphoides, Laurus twerribeensis, Operculina com-
planata, Plectroninia halli, Plastrochus deltoideus, Magellania grandis, Arca
celleporacea, Crassatellites dennanti, Chama lamellifera, Cyprza eximia,
Galeocerdo davisi, Lamna apiculata.

(vi.) Plutonic. A feature in the distribution of the granitic rocks is the manner in
which the outcrops occur distributed over the whole State, except where the surface con-
. sists of Tertiary or Jurassic rocks which conceal the plutonics. There are many varieties
of the granitic rocks, such as granites, granodiorites, syenites, hornblende diorites,
gabbros, etc. Auriferous quartz veins occur in the granodiorite rocks at Glen Wills, Mt.
William and Warburton ; tin lodes at Beechworth, Cudgewa and Coetong ; copper at the
Snowy River and in other parts of E. Gippsland ; galena at Mt. Deddick and at Pine
Mountain, Upper Murray. The soil derived from granitic rocks is generally of poor
quality. The granodiorites yield a somewhat better soil than the other varieties.

(vii.)* Volcanic. (@) Diabases. Interbedded lava flows, ash beds and agglomerates
occur in the Heathcotian, which, as already mentioned, is a formation older than the
Ordovician. These rocks are well represented at Heathcote and in the Mt. Camel Range,
at the Dog Rocks near Batesford, Green Hill near Geelong, etc. Soil of moderate quality.

(b) Snowy River Porphyries. These acid volcanic rocks of Lower Devonian age(?)
are widely distributed in Eastern Gippsland, along the course of the Snowy
River and in the Mitta Mitta Valley. With the lavas there is a great thick-
ness of ash and agglomerate, which contain lodes of gold, copper, and silver-
lead ore. Extremely beautiful porphyries occur in these rocks. The soil is
poor.

(¢c) Dacites. The age of the Dacite series is not settled. They form the mountains
at Healesville and Warburton, Dandenong Range, Mt. Macedon, and part
of the Strathbogie Ranges. No metallic lodes have been found associated
with these rocks. The soil varies from a rich loam to a poor siliceous sand.

(@ Basalts. The oldest basalt known in the State is that described by Dr. Howitt
as interbedded with the Upper Devonian at Snowy Bluff, but the important
basalts are of Tertiary age.

The Older Basalt (Eocene to Pliocene) is found at Dargo High Plains,
Gelantipy, Warragul, Narracan, the Mornington Peninsula, Phillip and
French Islands, etc. The soil is fertile, but the area occupied is insignificant -
when compared with the area covered by the Newer Basalts.

The Newer Basalts (Pliocene to Recent) extend to the north-west and
west of Melbourne for almost 200 miles. This volcanic series forms vast
plains of lava flows and ashes with numerous scattered scoria cones in all
stages of preservation. Excellent building stone and good road metal is
furnished by these volcanic rocks. The soil varies from a poor loam to
dark brown and black clayey soils of marvellous fertility.

4. Geology of Queensland.'—From a geological point of view Queensland may be
divided into two great parts, occupying nearly equal areas, but possessing very different
physical features. One of these extends along the eastern coast, from the New South

1. This article is slightly condensed from one by W. H. Rands, Esquire, A.R.S.M., F.G.S., Gove
ernment Geologist of Queensland.
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Wales border northwards to the 12th parallel of latitude, has an average width of about
200 miles from east to west, and is well watered and timbered. To this division also
belongs an area in the north-west portion of the State, viz., in the Burke district,
extending from the extreme north-west southwards to Cloncurry and Boulia. The
loftiest mountain ranges occur in this division, the remnants of what was once a high
tableland, the highest peak, Bellenden Ker, attaining an elevation of 5150 feet.

This region consists of stratified rocks of different ages, from the oldest paleozoic—
the exact age of older rocks has not yet been determined—up to those of recent origin.
There are also large areas of granites, porphyries partly of igneous and partly of
metamorphic origin, as well as other intrusive and interbedded igneous rocks. It isin
this division that most of the mineral wealth of the State exists.

The other large division, known as the Western Interior, consists almost entirely of
the Lower Cretaceous Rocks, overlaid unconformably in places by the Desert Sandstone,
which is of Upper Cretaceous Age.

This division, locally known as the Rolling Downs Formation, presents a vast area,
in parts of almost treeless plains, with here and there clumps of ** gidya’’ scrub.

The rainfall over this division, more especially in the south-west, is small. The
river beds are generally dry. The want of water limits the use of some of the very best
pastoral land in the State, though this difficulty has been partially overcome by the
tapping of the supplies of artesian water contained in the Lower Cretaceous Beds.

The rivers to the north of the high open downs, in latitude about 21° 50’ 8., flow ir
a northerly direction into the Gulf of Carpentaria, while south of this they flow in a
southerly, or south-westerly direction, into New South Wales.

(i.) Geological Formations of Queensland. The following table indicates the
geological formations so far known as occurring in Queensland :—

QUATERNARY AND CAINOZOIC ... Recent Alluvia, Raised Beaches, Post-Tertiary or
Tertiary Alluvia, and Bone-Drifts.
MESOZOIC ... Upper Cretaceous—Desert Sandstone. Lower Cre-

taceous—Rolling Downs Formation; Blythesdale
Braystone. Trias-Jura System—Upper, Ipswich
Formation ; Lower, Burrum Formation.

PALEOZOIC ... ... Permo-Carboniferous—Upper Bowen Formation;
Middle Bowen Formation; Lower Bowen For-
mation; Star Formation; Gympie Formation.
Devonian—DMiddle Devonian Formation. Silu-
rian—Silurian Formation. Age undetermined—
Slates, Schists, and Quartzites, ete.

(ii.) Plutonic and Metamorphic Rocks. Large areas of granites, syenites, porphyries
of both plutonic and metamorphic origin and of different ages, extend from the south to
“the north of the State.

In these, a number of mineral areas are included, viz.:—The Charters Towers, the
Croydon, Etheridge, Eidsvold, Normanby, Jimma goldfields; the Ravenswood gold and
silver fields; Kangaroo Hills and Runnmg Creek silver and tin fields ; the Herberton
and Annan, Bloomfield, and Stanthorpe tinfields ; and the Mount Perry copper field.

(iii). Metamorphic Rocks. These, embracing the slates, schists, etc., of undeter-
mined age, are all older than the Burdekin Beds-—Middle Devonian—and are all more or
less metamorphosed. They consist of metamorphic granites, quartzites, slates, schists,
gneisses, and shales. No fossils have up to the present been discovered in them, and
their exact age has not yet been ascertained.

The principal mining areas in connection with these rocks are:—The McKinlay, Cape
River, Gilbert and Woolgar, Coen, Normanby, Clermont, and Peak Downs goldfields :
and the Peak Downs copper field.
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(iv.) Silurian. A large region in the north-west part of the State, formerly included
in the slates and schists, etc., of undetermined age, were transferred to the Silurian, the
ovidence as to the age of the rocks being determined by Mr. R. Etheridge, junr., from
certain fossils found near the Cairns Range.1

The area mapped as Silurian extends from the south of Boulia to the extreme north-
west, and from 20 miles east of Cloncurry to the western houndary of the State, but its
boundary has not yet been accurately mapped.2

The principal mining areas are the Cloncurry, McKinlay, and Leichhardt goldfields,
the Cloncurry copper fields, and the Lawn Hills silver field.. There are also the rich
ironstone deposits of Mount Leviathan, and of the other hills in the neighbourhood of
Cloncurry.

(v.) Middle Devowian (Burdekin Formation). Rocks containing characteristic
fossils of the Middle Devonian occur in various parts of the State. The principal area,
and the one from which the formation takes its name, is on the Upper Burdekin, includ-
ing the Fanning River, Burdekin Downs, and Broken River. Rocks of this age also
occur at Chillagoe; Reid’s Gap; on the Townsville-Charters Towers Railway; south of
Clermont; at Raglan; and in the neighbourhood of Olsen’s Caves, north of Rockhampton.

A doubtful area is shewn on the last edition of the State map in the extreme north-
west, in the neighbourhood of Camooweal.

The fossils occur in limestones, and consist almost entirely of corals, with a few
Brachiopoda, and one Cephalopod. The most characteristic fossils are Heliolites porosa,
Pachypora meridionalis, Aulopora repens, Stromatopora, and Cystiphyllum.

The Argentine silver field occurs in a series of slates and schists, etc., supposed to
. belong to this formation.

(vi). The Permo-Carboniferous System. 'The greater portion of the stratified rocks
of the eastern portion of Queensland are included in this system.

The system, as hitherto classified, includes five formations, beginning from the
oldest, viz.: (1) Gympie Formation, (2) Star Formation, (3) Lower Bowen Formation,
(4) Middle Bowen Formation, (5) Upper Bowen Formation.

A reclassification of these rocks may be found necessary; the following has been
suggested :— ' :

GYMPIE ... Marine Series
@ ... Basic and Acidic Intrusions .
LOWER BOWEN ... ... Lower Marine and Volcanic Series; Lower Fresh

Water Series; Upper Marine Series; Upper
Freshwater Series.

UPPER BOWEN ... ... Marine Series; Freshwater Series; Old Alluvial
Deposits.

(a) The Gympie Formation, named after the type district (the Gympie goldfield),
occupies large areas in the south-eastern, central, and north-eastern parts
of the State, and consists chiefly of sandstones, grits, conglomerates, in-
durated shales, and limestones. These, in parts, have undergone consider-
able alteration. Bedded volcanic rocks are numerous, especially in the
type district, as are also intrusive rocks. The strata generally dip at high
angles of inclination.

This contains a very scant flora, represented by Calamites, Lepidoden-
dron : but it has produced the largest fauna of any formation in Queens-
land, over 120 species having been described. The following genera are
peculiar to it, viz. :—

1. These were identified as follows :—(1) Orthoceratites, sp. ind. ; (2} Actinoceras (beaded siph-
uncle), sp. ind.; (3) Univalve and bivalve (casts and impressions). These are interesting, as the
first Silurian fossils found in Queensland.

2, See the Geological Map of Queensland of 1899.
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Protozoa.—Lasiocladia. Pelecypoda.— Pterinopecten, Mytilops,
Actinozoa.—Zaphrentis, Cyathophyllum, Parallelodon, Nucula, Pleuroph-
Cladochonus, Monticulipora. orus, Astartella, Cypricardella,

Eurydesma, Conocardium, Ed-
mondia, Sanguinolites.
Gasteropoda.—Loxonema, Euomphalus,

Blastoidea.—Mesoblatus, Granatocrinus,
Triceelocrinus.

Echmmdea.—A_rchaa:ocxda.ns‘ Pleurotomaria, Yvania, Luciella,
Crustacea.—Griffithides. Murchisonia, Bucania.
Polyzoa.— Glauconome, Rhomboporsa, Pteropoda.—Conularia.

Myriolithes. COephalopoda.—Nautilus, Gyroceras.
Brachiopoda.—Martinia, Athyris, Lingula. Pisces.—Deltodus ?

Several gold and other mineral fields ocecur in the Gympie formation,
amongst which may be mentioned :— The Gympie goldfield, Cania,
Calliope, Norton, and other goldfields in the Gladstone district ; the gold-
fields of the Rockhampton district; the Warwick goldfields ; Paradise,
Hodgkinson, Mulgrave, and Palmer goldfields. Copper deposits at Glass-
ford Creek, Gigoomgan, Gooroomgan, and Mount Coora ; some mercury
deposits at Kilkivan ; and the Neerdie antimony mine.

() The Star Formation. The paleontological evidence for separating these beds
from the Gympie Series is slight. They contain nineteen species peculiar
to themselves, and twelve species common to both, but are, however, less
highly inclined than the Gympie Beds, and have been less disturbed and
altered.

They are best developed at the following places :—Near the junction of
the Great and Little Star Rivers, from which they take their name; near
Dotswood, Keelbottom Creek ; in the neighbourhood of Harvest Home,
Lornesleigh, and Mount McConnell Stations (near the latter the nearly
complete remains of a fish of the genus Paleoniscus was found); and at
Drummond’s Range, where numerous scales and teeth of fish occur.

The flora includes species of Calamites, Asterocalamites, Lepidodendron,
Cyclostigma, Stigmaria, and Cordaites. The fauna is comparatively small
when compared with that of the Gympie Beds, and includes the following

genera :—
Orinoidea.~—Actinocrinus. Pelecypoda.—Entolinm, Euchondria, Nu-
Crustacea.~Beyrichia, Phillipsia. culana.
Polyzoa —Fenestella. Gasteropoda.—Naticopsis, Porcellia.
Brachiopoda.—Spirifera, Spiriferina, Ret- Cephalopoda.—Orthoceras.

zia, Rhynchorella, Orthis, Strop- Pisces.~—~Paleoniscus.

homena, Chonetes.

(¢} The Lower Bowen Formation. This formation consists of a series of white and
yellow sandstones, with beds of conglomerates, containing pebbles of quartz-
ite and porphyry, derived from the metamorphic rocks in the vicinity: the
lowest beds, seen near the heads of Pelican Creek, south-west of Bowen,
consisting of voleanic agglomerates. It dips under the Trappean rocks of
Toussaint, Mount Dinlin, and Mount Macedon.

In another area, north of Mackay, the beds have undergone considerable
alteration. So far no fossiliferous remains have been found therein.

(@) The Middle Bowen IFormation. This serigs overlies the last without any
marked unconformity. It consists of alternate sandstones, blue and grey
shales, and impure arenaceous ironstones, and extends from the type
district on the Bowen River across the central railway between the Emerald
and Duaringa, and for about 120 miles farther south up to the Dawson and
Comet Rivers. The mapping out of these beds in detail on both sides of
the central railway suggested the need for an alteration in the classification
previously referred to.

Seams of coal have been discovered therein, both north and south of
the railway line, one thirty miles south of Duaringa being 9 feet thick of
perhaps the best coal for steam purposes in the State; it is anthracitic,
containing almost 87 per cent. of fixed carbon. Several seams of coal—
most of them are of a burnt or coked nature——occur in the type district;
this is due to the intrusion of sheets of trap-rock.
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Although it contains a land flora in places the Middle Bowen is mainly
marine. The flora include species of Glossopteris (which is very common),
Sphenopteris, and a species of Conifer.

The fauna consists of over fifty described species, of which the most
characteristic fossils are :—Strophalosia clarkei, Eth.; Strophalosia gerardi,
King; and Derbyia senilis, Phill., which, with species of Productus,
Spirifera, and Martinia, are very common.

(¢) The Upper Bowen Formation. The Upper Bowen Beds are chiefly fresh water,

and contain but very small flora and fauna. The flora includes Phyllotheca

. australis, Sphenopteris lobifolia, S. flevuosa, 8. crebra, Glossopteris

browniana, G. linearis, and a species of a Conifer. The fauna includes
Derbyia senilis, Productus brachytherus, and a species of Goniatites.

The rocks have a low angle of dip in the type district, and cover a large -
area to the south of these creeks. They contain numerous coal seams,
including the Macarthur, Daintree, and Havilah seams, but most have been
destroyed by the intrusion of sheets of dolerite.

Beds of this formation occur west of Laura, on the Cooktown railway.
on the Little River coalfield; at Hamilton, about twenty miles west of
Cooktown; at Stewart’s Creek, near Townsville, also further south near
Mackay; and at Blair Athol, ten miles north-west of Clermont. Blair
Athol is the only place where the coal seams of this formation are actually
being worked ; the coal is one of the best steamn coals worked in the State.

(vii.) Lower Trias-Jura (the Burrum Formation). The Burrum Formation, the
lowest member of Mesozoic rocks, extends along the coast from a point about 50 miles
north of Bundaberg to south of Noosa Heads, and occupies an area of 3000 square miles.

Over the greater portion of this area the coal measures are covered unconformably
with sandstones, clays, and conglomerates of a more recent age, a fact to which is
attributable the flat and barren nature of the country. The overlying rocks, 20 to 50
feet in thickness, lie horizontally or nearly so. Their exact age has not been determined,
as no fossils have been found in them. :

This formation consists of grey and brown sandstones, conglomerates, and grey and
black shales, etc. The flora and fauna are both very scant. The former includes :—
Sphenopteris Aabellifolia, var. erecta, T. Woods ; Trichomanites laxum, T. Woods ;
Thinnfeldia media, 'T. Woods ; Taeniopteris daintreei, McCoy; Alethopteris australis,
Morris ; Podozamites kidstoni, Eth. fil.; Otozamites, sp. ind., and Baiera bidens, T.
Woods. The fauna is represented by Corbicula burrumensis, Eth. fil., and Rocellaria
terra regina, Eth. fil.

Seams of coal are known to occur in these measures in Littabella Creek, north of
Bundaberg, to near Noosa, in the southern portion of the field, and have been worked
near the Burrum River in the neighbourhood of the townships of Howard and Torbanlea,
situated about 20 and 15 miles respectively north and north-west of Maryborough.

In the Burrum River, just above the railway bridge, five seams of coal of payable
thickness can be seen cropping out in the bank within a distance of half a mile, with a
regular dip to the north-east at abont 12 degrees.

(viii.) Upper Trias-Jura (the Ipswich Formation). The Ipswich Coal Measures
cover an area of about 12,000 square miles in the south-eastern portion of the State, a
small area occurring in the neighbourhood of Stanwell and Wycarbah, in the Rockhamp-
son district ; and another on Callide Creek, south-west of Gladstone, where there is one
seam of over 30 feet in thickness of solid coal.

The rocks consist of the usual alternations of sandstones, conglomerates and shales,
etc. In the neighbourhood of Brisbane the base of the measures is & volcanic ash,
consisting of a felspathic matrix with blebs of quartz, and angular pebbles of schist and
quartz. This stone is largely used for building purposes, as are also certain of the
sandstones and freestones from this formation.
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On the western portion of this area at Gowrie, Jimbour, and Clifton, the coal
measures are on 2 higher horizon to those in the Brisbane and Ipswich district, from
which they are separated by a thick mass of basalt.

The flora of the Ipswich Formation contains over 80 known species, five of which are
common to the Burrum beds.

The fauna is represented by four species only, viz. :—FEstheria mangalensis, Jones ;
Mesostigmodera typica, Eth. fil. and Oliff; Unio ipsviciensis, Eth. fil. ; and Unio eyrensis.

Several seams occur in the Albert and Logan district, south of Brisbane, and thin
coal has been met with close to Brisbane, but no mines have been opened up in either of
these localities. .

(ix.) Lower Cretaceous Formation (the Rolling Downs Formation). The strata
of this formation, covering nearly the whole of the western interior, have a very great
" sameness over this immense area—equal to over half of the whole State—and consist
of shales, sandstones, conglomerates, and thin limestones. Thin beds of coal have
been met with in boring.

A very porous bed of sandstone—the Blythesdale Braystone—has been traced from
the neighbourhood of Texas, on the southern border of the State, to Normanton, in the
north of the Gulf of Carpentaria. This is the chief intake rock of the series from which
the supply of artesian water is obtained.

The volume of flow of the many rivers that run across or along this sandstone
greatly diminishes, shewing that it has absorbed the water. The efflux of the numerous
bores, however, is very small when compared with the amount of water taken in by this
rock and other porous beds that occur. It has been supposed that the water finds an
outlet to the sea at the Great Australian Bight and at the Gulf of Carpentaria.

The Rolling Downs Formation has been classified under the general head of Lower
Cretaceous, but it contains amongst its numerous fauna forms allied to the Oolite.

The fauna is represented by over 120 species. ‘Ammonites and Belemnites make
their appearance. Among the fish remains have been found the following species:—
Lamna daviesii, Bth. fil.; Lamna appendiculata, Agassiz; a species of Aspidorhynchus,
Agassiz; and Belonostomus sweeti, Eth. fil. and A. S. Woodw. There are also the
following reptilian remains:—Nofochelone costata, Owen; Ichihyosaurus australis,
McCoy; Ichihyosaurus marathonensis, Eth. fil.; Plesiosaurus macrospondylus, McCoy ;
Plesiosaurus sutherlandi, McCoy.

(x.) Upper Cretaceous (Desert Sandstone Formation). This formation at one time
covered the greater portion of Queensland, but the work of denudation has left only
isolated patches, or outliers, which overlie unconformably the older rocks. Some of
these patches are of large extent, especially in the western districts, where they overlie
and act as feeders to the Lower Cretaceous water-bearing beds.

The base of the Desert Sandstone, from 1000 to 1800 feet above the sea-level in the
southern and central portions of the State, at Cape York Peninsula is nearly at that
level.

The beds are always horizontal, or nearly so, and consist usually of very coarse
sandstones (often false-bedded), coarse conglomerates, shales, and magnesite shales.

A series of rocks in the neighbourhood of Maryborough, overlying the Burrum Coal
Measures, against which they have been faulted, have been included in this formation.
They have produced a large number of fossils, some of which are allied to those from the
Desert Sandstone at Croydon. Except at these places, the formation is almost barren of
fossiliferous remains.

Glossopteris was discovered in rocks of this age at Betts Creek, near the Cape River
goldfield, but had not before been discovered in Australia later than in the Permo-
Carboniferous. @lossopteris was also found in the tableland between the Mitchell and
the Walsh Rivers, and was consequently ascribed to the Carboniferous, though these
rocks have since been found to be Upper Cretaceous. The genus makes its reappearance,
therefore, in this formation, as it has not been detected in the formations intervening
between this and the Permo-Carboniferous.
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The fauna and flora are represented by thirty-five species, of which only the follow-
ing eight species have been found outside the Maryborough rocks, and all of these, except
the Glossopteris, are from Croydon :—Didymosorus? gleichenioides, Oldham and Morr.;
Glossopteris browniana, Brong.; Rhynchonella croydonensis, sp. nov.; Ostrea, sp. ind.;
Placuna, sp. ind.; Maccoyella barklyii, var. Marieburiensis, Eth. fil.; Teredo, sp. ind.;
Siphonaria samaelli, sp. nov. '

The only mineral of commercial value from these beds is the opal, for which there is
now a considerable demand. Its chief sources are Opalton, Mayne River, Opal Range,
Jundah, Duck Creek, Nickavilla, and Listowel Downs.

(xi.) Tertiary. The Tertiary deposits are very poorly represented in Queensland—in
fact, with the exception of a few alluvial drifts and some raised beaches, no sedimentary
deposits of this age are known.

_ There was undoubtedly great volcanic activity at this period, as is evidenced in many
parts of the State by the outflows of basalt capping the Desert Sandstone.

(xii.) Post-Tertiary and Recent. This period is represented by bone-drifts on the
Darling Downs; Peak Downs; at Maryvale Creek; and along the Burdekin River, etc.
They have furnished numerous remains of living and extinct marsupials, such as Dipro-
todon australis, Macropus titan, Macropus ajax, and other species of the same genus;
Thylacoleo ; several species of Phascolomys, and Nototherium, etec.; ‘a struthious bird
Dromornis ; Dinornis, and the remains of reptiles and fishes.

The deposits in the Chillagoe Caves of North Queensland, and in the Olsen and
Johansen Caves near Rockhampton, have also furnished a few bones, and may be expected
to be a rich source of organic remains, when they come to be thoroughly explored.

5. Geology of South Australia,l—In order to elucidate this indication of the principal
geological formations of the State of South Australia, a short description of its physical
geography is necessary. ’

A'main range extends from Cape Jervis in the south, the opposite point of the main-
land to Kangaroo Island, to beyond Hergott Springs in the north, a distance of about
400 miles: branching from about 150 miles north of Adelaide to the New South Wales
border in the vicinity of the Barrier Ranges, and from Beltana north-eastward to Mount
Babbage. This area includes the Mount Lofty, Barossa, Flinders, Mount Nor’ West and
Willouran Ranges, and also smaller ones. The highest points are: Mount Lofty, 2827
feet ; Mount Brown, near Port Augusta, 3200 feet ; St. Mary’s Peak, Wilpena, 3900 feet ;
and Benbonyathe Hill, near the Illinawortina Pound, 3476 feet.

The Tomkinson, Mann, and Musgrave Ranges extend in the north-west corner from
the West Australian boundary eastward for over three degrees of longitude along and south
of the 26th parallel of south latitude, the northern boundary of the State. The Gawler
Ranges run from near Port Augusta westward for about 120 miles. Northward of these
are the Warburton Ranges, isolated and of comparatively low elevation. Ranges of similar
character are the Peake and Denison, west of Lake Eyre; and there are also detached
areas in the vicinity of Port Lincoln and Franklin Harbour, on Eyre Peninsula. The
remainder of the State consists of plain and undulating country, with occasional isolated
low peaks.

The lakes, mainly large expanses of mud, are numerous and extensive, and occupy
low-lying portions of the plain country; the principal ones are Lakes Eyre, North and
South, Torrens, Gairdner, Frome and Blanche.

The Murray is the largest river. It enters the eastern boundary of the State in lati-
tude 84°, runs eastward to Morgan, thence southward to its mouth at Encounter Bay.
previously widening out into Lakes Alexandrina and Albert ; this is the only navigable
river in South Australia. The drainage from the eastern watershed of the main range,
as far north as the Burra, runs into the Murray, from the western as far north as Port
Augusta, into Gulfs St. Vincent and Spencer ; further northward the eastern drainage is

1. This article is contributed by H. Y. L. Brown, Esquire. F.G.8., Government Geologist
of South Australia.



90 THE ((EOLOGY OF SOUTH AUSTRALIA.

on to plains and into Lake Frome, and the Western into Lake Torrens; north of latitude
30° drainage from all sides is into Lake Eyre, the principal rivers being the Cooper and
Diamantina entering from Queensland, the Finke from the McDonnell Ranges, Northern
Territory, the Alberga and the Hamilton from the Musgrave Ranges, and the Neales and
others from the westward. From the Musgrave Ranges southward to the Great Austra-
Lan Bight, and the west coast of Eyre Peninsula, there are no lines of drainage of any
importance on the surface.

The coast-line presents roughly a sweep north-westward from Cape Northumberland
in latitude 38° 8., to Eucla latitude 31° 80" 8., crossing 12 degrees of longitude (129° to
141°), deeply indentated by two gulfs, St. Vincent’s and Spencer’s. Kangaroo Island,
immediately south of St. Vincent’s Gulf, is the largest island of the State, and there are
numerous smaller islands, grouped and separate, in Spencer’s Gulf, and on the west coast
as far as Fowler’s Bay.

From Eucla to the head of the Great Australian Bight, the coast-line consists of
continuous cliffs from 200 to 300 feet high, forming the edge of the Nullarbor Plain
plateau.

The various geological formations will be referred to in ascending order.

(i.) drchean (Metalliferous Rocks). Granite, gneiss, and crystalline metamorphic,
hornblendic, micaceous and argillaceous rocks are found at several places, but to a
limited extent, to underlie rocks containing Cambrian fossils ; and in other places there
are considerable exposures of granitic and gneissic rock containing granitic dykes of later
age, which may also be Pre-Cambrian ; these constitute the lower rock systems and may
be classed as Archsean. Chief localities : Southern portion of Yorke’s Peninsula, North-
East, north end of Main Range, Musgrave Range, etc.

(ii.) Pre-Cambrian and Cambrian (Metalliferous Rocks). The Main Ranges from
Cape Jervis to Mt. Babbage, the Ranges at Port Lincoln and Franklin Harbour,
Kangaroo Island, the North-eastern (Olary) Ranges, Mt. North-west Ranges, the Peake
and Dennison Ranges (near Lake Eyre), and isolated areas are composed of highly-
contorted, faulted, cleaved, jointed and metamorphosed beds of micaceous, hornblendic
and quartZose schists, sandstones, quartzites, argillites, clay slates, conglomerates,
crystalline limestones and dolomites intruded into and intersected in places by igneous
rocks consisting of granites, diorite, dolerite, gabbro, felspar, porphyry, felsite, etc. The
Gawler Ranges are composed of granite and felspar-porphyry, the latter predominating,
the Musgrave Ranges of granite, metamorphic and eruptive, and altered sedimentary
rocks. Cambrian rocks containing fossils of undoubted Cambrian age, have been found
in dolomitic limestone beds at Normanville, and Sellick’s Hill, south of Adelaide, near
Ardrossan, Yorke’s Peninsula, near Gordon, Belton, Wirrealpa, Ajax Mine, and Ediacara
in the far north, and east of Hawker. These beds occur in connection with those just
mentioned, but owing to the intense plication, varying thickness, faulting and non-
persistence of individual beds and metamorphism of the whole series, their exact
stratigraphic relationship can only be determined by exhaustive geological survey and
mapping.

(a) Pre-Cambrian and Cambrian Fossils. These are as follows, viz. :—Ethmo-
phyllum hindeti, Coscinocyathus tatei, Microdiscus subsagittatus, Ptychoparia
australis, Orthisina compta, Platyceras ctheridgei, Stenotheca rugosa,
Hyolithes communis, Protopharetra (2) scoulari, Olenellus pritchardi,
Dolichometopus tatei, P. howchini, Ambonychia nacroptera, Ophileta
sublangulata, Salterella planoconvexa, H. conularoides.

(iii.) Ordovician. Beds of quartzite, sandstone, grit, shale, and conglomerate
dipping at low angles and often horizontal occur on Kangaroo Island, in the neighbourhood
of Port Augusta, along the western side of Lake Torrens and on the Alberga River. No
fossils have been found in them, but from the positions they occupy and their resemb-
lance to the Ordovician fossiliferous rocks found south of the MacDonnell Ranges, they
are probably of that age.
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(iv.) Jurassic. This is represented by argillaceous, carbonaceous, and bituminous
shale with thin bands of sandstone, limestone, ironstone, pyrites, etc., containing seams
of coal. The best defined outcrop of this formation is at Leigh Creek, where a basin has
been proved by boring to have an extreme depth of about 2000 feet of strata containing
Jurassic fossils. In one bore at from 1496 to 1544 feet, over 47 feet of brown coal was
passed through in one continuous bed, and small seams at intervals for 300 or 400 feet
deeper. Characteristic fossils of the same age have been discovered at Qoroowillannie
Swamp, near Kuntha Hill on Cooper’s Creek, and bituminous shale and coal similar to
that of Leigh Creek at Lake Phillipson and other places in bores put down for artesian
water. There is no distinet line of demarcation between this and the overlying Lower
Cretaceous formation. It is probable that the sandstone, gravel, and conglomerate in
which this water occurs is of Jurassic age.

{a) Fossils. The fossils observed are :—Alethopteris australis, Macroteniopteris
winamatte, Oleandridum (?) fluctuans, Podoxamites lanceolatus, Thinn-
feldia odontopteroides, T. media, Unio eyrensis.

(v.) Lower Cretaceous. These consist of gypseous clays, marls, argillaceous shales,
and sandstones, with thin bands of limestone, ironstone, pyrites, ete., and sometimes
thin seams of brown coal resting on sandstone and gravel conglomerate beds. This
formation, with or without the underlying Jurassic beds, fills the vast artesian basin of
which Lake Eyre is approximately the centre; from the north-east corner of the State it
is continuous westward along the Queensland border and to slightly beyond the 184th
meridian, and southward along the boundaries of Queensland and New South Wales to
latitude 30° 8. Westward of Lake Eyre, its boundary has not yet been determined, but
probably does not extend very far in that direction; it is boundednorthw ard and south-
ward by granite and other primary rocks.

The most western bore, viz., that at Lake Phillipson, has passed through a shale
formation down to 3181 feet. The depth to which bores have been sunk in this area, and
artesian water obtained, varies from a few feet in the vicinity of the outcrops of primary
rocks to 4850 feet in that portion of the basin extending northwards towards the
Queensland border.

(@) Fossils. The fossils observed are:—Lingula subovalis, Pecten socialis,
Pseudavicula australis, P. anomala, Maccoyella barklyi, M. corbiensis,
Lima randsi, Pinna australis, Mytilus rugocostatus, M. inflatus, M. lingu-
loides, Nucula quadrata, Cytherea clarkei, C. woodwardiana, Leda elongata,
Mya maccoyi, Natica variabilis, Cinulia hochstetteri, Belemites australis,
B. canhami, Crioceras australe, and others.

(vi). Mesozoic. This is represented by argillaceous and arenaceous shales, grits,
sandstones, quartzose sandstone, gravel, and conglomerate, with limestone and concre-
tionary clay ironstone. The deposit, which is horizontal and undulatory, contains
scattered pebbles and boulders of granite, quartzite, sandstone, etc. Some of these
boulders are of great size, and denudation has led to their being scattered over the surface
to a considerable extent. Bores have been sunk through the deposit to ascertain whether
it contained coal, as from its general appearance and resemblance to carbonaceous rocks
of the Cape Otway district, Victoria, which contain small seams of coal and are of
Mesozoic age, it was thought that this might be the case. It may be noted that the

. Cape Otway beds also contain beds of pebble conglomerate, the pebbles consisting of
granite, syenite, mica-schist, etec. The deposit is undoubtedly a glacial one. The
greatest thickness proved by boring through these beds was 964 feet, at which depth clay
slate of primary age was bottomed on. The area occupied by the deposit is considerable;
the main body stretches across from Victor Harbour to Yankalilla, a distance of about
twenty miles; it is of irregular shape, having a width in places of five miles, and lies in
a trough between high ranges; its boundaries have not yet been completely defined, and
it probably underlies a portion of the Miocene Tertiary lying north and north-westward
of Crozier’s Hill and other places in the hundreds of Encounter Bay, Goolwa, and
Waitpinga. Between Yankalilla and Second Valley, and at Cape Jervis there are beds
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of clay and boulder drift which may be of similar age, and these may, however, have
been reconstructed from them or deposited during Miocene times. On Kangaroo Island,
in the hundred of Menazies, there is a similar deposit which consists of false-bedded
horizontal and slightly-dipping beds of sandstone and grit, with pebble conglomerate
layers on shale and sandy clay, containing concretionary masses of brown iron ore and
ferruginous sandstone with pebbles, and overlaid unconformably by basalt; it appears
to be an outlying area of the Yankalilla and Encounter Bay beds. No fossils have been
found at any of these localities, but from the similarity of these beds to those of the Cape
Otway district they may be provisionally classed as Mesozoic.

(vii.) Lower Tertiary or Upper Cretaceous. Chiefly in the north-eastern portion of
the State there are large areas of stony downs and table-hill country where sheets and
isolated cappings, as thin beds of sandstone, quartzite, conglomerate, jasper rock, porce-
lainised shale, etc., etc., overlie both the Lower Cretaceous and older rock formation,
which are either of Lower Tertiary or Upper Cretaceous age. The beds are intermittent
in character, and are scattered over an area extending from the end of the Musgrave
Ranges eastward to the Queensland border, and southward to Lakes Frome, Torrens, and
Gairdner, and westward towards the West Australian border, in which direction they
oceur as small and widely-separated exposures.

(a) Principal Fossils. The principal fossils are:—Mantellia babbagensis and
Zamites ensiformis.

(viii.) Eocene. The Eocene Formation is represented by polyzoal coral and shell lime-
stone, chalky limestone with flints, fossiliferous clays, calcareous sandstone, and shale.

(a) Coastal Localities. ~ On the Murray River, from Bookmark downward to
Murray Bridge, good sections of these rocks overlaid by Miocene strata are
exposed; the Nullarbor plain, extending from Eucla to Denial Bay, and
forming sea cliffs from 200 to 300 feet high between the head of the Great
Australian Bight and the West Australian border; the coasts of Yorke’s
Peninsula, Ports Willunga and Noarlunga, Kangaroo Island, and other
places to a less extent.

(b) Localities Inland. Near Ardrossan, McLaren Vale, Mount Jagged ; at these
places the beds are elevated to a height varying approximately from 200 to
700 feet above sea-level. On the Adelaide plains a bore at Croydon shewed
a thickness of at least 2296 feet.

The deepest bore sunk for water on the Nullarbor plain penetrated a
thickness of 500 feet of crystalline limestone and white chalky limestone
with flints, succeeded by shale, gravel, etc., to 1387, where it bottomed on
granite.

(¢) Fossils. The characteristic fossils are:—DMagellania insolita, M. pectoralis,
Magasella deformis, Salenia tertiaria, Scutellina patella, Cassidulis longia-
nus, Lovenia forbesi. Fibularia gregata, Oxyrhina woodsii, Aturia australis.
Voluta pagodoides, Fusus sculptilis, Turritella aldinge, Natica aldingensis,
Dentalium mantelli, Dimya dissimilis, Lima bassii, Pecten comsobrinus,
Pecten aldingensis, P. eyrei, P. flindersi, P. hochstetteri, Glycimeris caino-
zoica, Limopsis insolita, Chione cainozoica.

. (ix.) Miocene. This is represented by sand, clay, shale, loam, shell, limestone,
sandstone grit, conglomerate, gravel, and boulder deposits. They fill the basins of ancient
estuaries and old river beds, rising in the ranges and trending towards and into the sea,
forming low cliffs along the coast and in its vicinity, and probably underlying newer for-
mations at numerous places along the coast.

The oyster beds of the Murray Cliffs, Willunga, etc., are of this age.

(a) Fossils. The characteristic fossils are:— Terebra crassa, Ancilla orycta,
Latirus approximans, Marginella hordeacea, Murex anceps, Cominella sub-
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Jfilicea, Campanile triseriale, Semicassis subgramosus, Calyptrea crassa,
Diastoma provisi, Heligmope dennanti, Natica subvarians, Ostrea sturtiana,
Ostrea arenicola, Spondylus arenicola, Placunanomia ione, Pecten antiaus-
tralis, P. palmipes, P. consobrinus, Lima semicostata, Lima jeffreysiana,
Lithodomus brevis, Amussium lucens, Cucullea corioensis, Mitylus
submenkeanus, Cardita dennanti, Barbatia simulans, Meretriz sphericula,
Trigonia acuticostata, Corbula ephamilla, Cardium mediosulcatum, Lucina
nuciformis, Dosinia grayii, Tellina lata, 1. basedowi, Myadora corrugata,
Panopen orbita, Plesias trea.vincentt, Loripes simulans, Macropneustes
decipiens.

(x) Volcanic Rocks. Basalt, dolerite, amygdaloid, lava, ash, etc., which have been
derived from several points of eruption, cover limited areas in the south-eastern district
in the vicinity of Mount Gambier and Millicent, and smaller areas in the hundred of
Menzies, Kangaroo Island. Mount Gambier itself is composed of volcanic ash beds
which at one time formed a portion of the walls of a crater. Mount Schauk is a perfect
crater formed of beds of ash, scoria, etc. Other eruptive centres occur in the neighbour-
hood of Millicent. The basalt overlies beds of coralline limestone with flints of Tertiary
age. The volcanic eruptions most probably took place at the same time as those in Victoria,
where the basalt flows overlie Pliocene gold drifts. The Kangaroo Island basalt occurs
as cappings in the hundred of Menzies, it rests on a formation similar to that of Yan-
kalilla and Encounter Bay, the age of which has not yet been determined ; its thickness
is about 100 feet, and its geological age is most probably the same as that of Mount
Gambier. :

(xi.) Post-Tertiary (Pleistocene). Sand, loam, concretionary limestone, clay, gravel,
marl, gypsum, salt, shell limestone, sandstone, limestone, conglomerate, gravel, and
boulder drift—these constitute the surface formations over a large extent of the plain
country and the aliuvium of the creek and gullies running through and from the ranges
into these plains, and as cappings to all rocks of greater age. Alluvial gold occurs in
these deposits in many parts of the State, and has been worked for to a greater or less
extent on the various goldfields which have been discovered in the main range from Cape
Jervis northward, and on the isolated ranges west of Lake Eyre.

Fossil remains of large extinet mammals (marsupial), birds, reptiles, amphibians,
and fishes have been found. These include :—Marsupials: Diprotodon, Nototherium,
Phaseolomys, Sarcoptilus, Palonchestes, Macropus, Thylacoles. Awves: Genyorius
(Newtoni), Phalacrocorax. Repfilia: Crocodilia—Pallimnarchus Polleus, larger thail
any living species, a freshwater species allied to C. Johnstoni, but larger. Chelonia
(tortoise)—Megalania Prisca, a gigantic land lizard. (Localities: Warburton River,
Cooper’s Creek in vicinity of Lake Eyre.) Pisces: Ceratodus Silurard, and other fishes.
The localities are as just mentioned.

The chief localities of the mammals are Adelaide, Yankalilla, Millicent, Baldina,
Bundey, Mundowdua, Booleroo Springs, Lake Callabonna, Warburton River, and
Cooper’s Creek.

At Yankalilla and other places the remains of Diprotodon, etc., occur in soft spring
deposits. At Lake Callabonna they are partially imbedded in the mud of the lake, in
which they appear not to have been disturbed since their original deposition, and in
other localities they occur in alluvium, either in sifu or washed out by floods.

(xii.) General. Ice action is evidenced by glacial strie on rocks of presumably
Cambrian age, and on erratic boulders at Hallett’s Cove and in the Inman River, and
also by the occurrence of erratic boulders in the same district and on Yorke’s Peninsula,
Kangaroo Island, etc. There is no fossil evidence, but the deposit at Hallett’s Cove
underlies Miocene limestone, and may provisionally be regarded as of Mesozoic age.
Erratic boulders are found strewn on the surface and imbedded in the Lower Cretaceous
stratas of the Central artesian basin. .
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6. Geology of Western Australia.l —The work of organising a systematic geological -
survey of Western Australia was commenced in 1896. )

During the ten years since then the mining industry has attained such magnitude
that attention has been concentrated upon examinations in more or less detail at and
around important mining centres. Any general knowledge of its geology as a whole can
consequently be gathered only from information gained whilst travelling from centre to
centre taken with the observations of previous geologists.

In Western Australia an enormous area is covered by crystalline rocks, and only «
limited area discloses the sedimentary series. The most recent formations repose directly
upon the oldest; thus in the southern portion of the State, where the prevailing forma-
tions are crystalline schists, they are fringed by deposits containing marine shells of
existing types.

(a) Physical Features. Thephysical features of this State are inno way striking, the
coast-line being generally very free from indentation and is generally followed
by low flat coastal plains at little elevation above the sea level, which again
are followed by low ranges (the previous coast-line), whilst behind the latter
are elevated plains broken here and there by low ranges or isolated hills and
areas of depression called * lakes.” There are no mountains of an altitude
known to exceed 3000 feet, whilst those rising from elevated plains do not as
a rule present a striking appearance even locally. There are numerous
watercourses but no flowing rivers, for these, owing to the gradual and uninter-
rupted fall of the land towards the coast, only run immediately after heavy
rains, leaving only filled pools or waterholes behind.

The so-called lakes of the interior, are, in reality, chains of wind-planed
salt flats lying along main valleys, and they are connected one with another,
thus forming the drainage channels of this flat country, but as a rule the
rainfall is so light in the interior that the water accumulated upon them
from the surrounding country simply evaporates, leaving its salt burden
behind.

The general character of the land surface presents that of one which
has for a long period been subjected to errosion, in the course of which it is
highly probable that wave action in a shallow sea has played an important
part, since this appears to be the only satisfactory solution of the problem as
to how the detrital matter was removed. Portions of this area (particularly
the elevated one) have undoubtedly been land surface for a very considerable
period, as their laterite cappings conclusively prove.

When we turn to the rocks this impression is further supported by the
fact that the most modern stratified rocks as yet known here, after the
recent, are of Jurassic age; therefore we may safely conclude that the
western portion of this continent has existed either as dry land or a group-
of islands in a shallow sea since the time at which an elevation took place
in mid-Mesozoic times.

(i.) Geclogical Formations., The known geological formations of Wegtern Australia
are as follows:—

CRYSTALLINE ... Tgneous origin; Metamorphic origin (Pre-Cambrian ?).

PALEOZOIC ... Metamorphic origin (Pre-Cambrian?); Cambrian, Devonian,

Lower Carboniferous and Permo-Carboniferous.

MES0ZOIC ... Jurassic.

RECENT... ... Superficial and marine deposits.

VOLCANIC ... Sheets, flows and necks.

(ii.) Crystalline Series. The Crystalline rocks, which consist of granite, gneiss,
schist and greenstone, cover an estimated area of 650,000 square miles, or a total of two-

1. In the absence of A, Gibb Maitland, Esquire, F.G.8., etc., Government Géologist of Western
Australia, this article was contributed by Harry P. Woodwa.rd qu uire, F.G.S., Assoc. M.Inst.C.E.,
Assistant Government Geologist of that State.
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thirds of the superficial extent of the State, and may be divided into three groups, the
first of which comprises the granites, gneissic granites, and schists of the south-west
division; the second, granites, gneissic granites and greenstones of the central and
eastern portion of the State; and the third, granites, gneissic granites, schists and green-
stones of sedimentary origin of Kimberley and the north-western districts.

(a) First Group. The first group is represented by a belt of gneissic granites and
acidic schists, with intrusive granite and pegmatite veins, diorite dykes and
quartz reefs, which occupy practically the whole of the south-western land
division of this State; they occur in & belt that has a course a little west of
north, extending from the south coast to the Murchison River, being about
200 miles in width at the south, extending from Point d’Entrecasteaux
to Doubtful Island Bay, whilst to the northward as it impinges upon the
west coast it narrows down to 125 miles.

Upon the western side of this belt, these rocks form a bold escarpment
to the seaward, called the Darling Ranges. This face is evidently a fault
line, since rocks belonging to a much more modern period are exposed in
places at their base, where the talus covering them has been removed or
pierced by wells.

This range forms the edge of an interior tableland, but does not attain
any considerable elevation; the highest point, Mount William, is said to be

" 3000 feet above the sea level.

The question as to whether these rocks are of sedimentary or igneous
origin has not yet been determined, but the uniformity of their foliation
and apparent bedding, with the occurrence of graphite, would almost
favour the former. They have so far proved of economic value only at two
points, viz.: Northampton at the north, where lead and copper lodes are
found associated with porphyritic diorite dykes, and at Greenbushes at the
south, where tin deposits occur in pegmatic and griesen dykes. The diorite
dykes which have been intruded into these rocks are generally of an
aphanitic character, whilst the quartz reefs are large and often contain
marcasite in considerable quantities, but, although generally carrying both
gold and silver in small quantities, discoveries of a payable nature have not
yet been made.

Upon the South Coast, and also upon the eastern side of the Darling
Range, a series of magmatic intrusions of granite are met, which upon the
coast form bold bare headlands and islands of rounded and polished dome-
like shapes or fantastical ruined forms, and this character is maintained by
the island outcrops, which generally follow the lake margins between the
Great Southern Railway line and the goldfields.

(b) Second Group. To the second group, which occupies the whole area of the
éastern goldfields, very considerable interest attaches owing to its
economic importance, and, therefore, it has been more closely studied
than any other series in this State, but, unfortunately, as yet this close
attention has only been paid to main centres of production, whilst with
regard to the balance but little is known.

The rocks of this region vary from that first mentioned in the
occurrence of what appear to be lenticular magmatic intrusions of basic
rocks probably of diabase origin, which have been altered by the action of
paramorphism and hydration into amphibolites, hornblende and chloritic
schists and epidote rock, whilst portions less altered still retain a massive
form consisting of epidiorite or diorite. These magmatic intrusions are
contained in a gneissic country of doubtful origin, whilst intrusive granite,
often magmatic, has at a more recent period broken through them and
is frequently met with at the contact of the gneisses with the greenstones.
Except where purely local disturbances have taken place, the planes of
foliation lie in a north-westerly direction, or parallel to the long axis of the
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basic lenses, whilst the quartz reefs or lodes usually follow them, thus
presenting a bedded appearance.

Basic dykes can be observed intersecting the gneissic rocks, whilst
porphyritic and granite dykes are of common occurrence in the basic zone.
It is probable, however, that the basic dykes also traverse the basic rocks,
and the acidic the gneisses, but owing to their similarity in a weathered
condition at the surface, it is difficult to determine their presence.

(¢) Third Group. The third group includes rocks of undoubted sedimentary
origin, in which the alteration is due in most cases to regional
metamorphism owing to magmatic intrusions of igneous rock not necessarily
always visible at the surface. These rocks are largely developed in the
Kimberley and north-west districts, where the transition from_undoubted
sedimentary rocks of Palaozoic age can be traced into crystalline schists.

Although not crystalline, the slates, quartzites, and conglomerates of
the same horizon, having undergone metamorphism, must necessarily be
included in this group, and since both the crystalline and uncrystalline
form the country rock of metalliferous lodes, they are of equal economic
interest, and in consequence have received considerable attention.

In the Kimberley district the two main rivers, the Fitzroy and the Ord,
take their rise at the same locality, the former flowing in a north-westerly
direction and the latter north, forming roughly a horseshoe-shaped valley,
which follows the anticlinal axis caused by a granite intrusion, the beds in
contact with which have been altered into schist, whilst following and
overlying them upon either side, an ascending series of Palmozoic age is
exposed.

These rocks are intersected by numerous granite and diorite dykes,
whilst a series of large auriferous quartz reefs and copper lodes occur both
in the crystalline and uncrystalline portion of this series, following
invariably the bedding planes of the rock.

In the north-west there is a greater complex of this series than in any
other portion of the State, whilst they are of very considerable economic
interest also since they contain a greater variety of metals and minerals
than do the rocks of any other district. They have been very greatly
disturbed and altered in places by intrusions of granite with pegmatite and
diorite dykes, whilst at a more recent period the district has been the scene
of very considerable volcanic activity, which has in all probability played
an important part in the deposition of certain of the ores.

Under this section, the auriferous belt which includes both Norseman
and Kalgoorlie has also been placed provisionally, but there exists very
considerable doubt with regard to the soundness of this classification.

(ii1.) Palwozoic Series. The Palmozoic Series, consisting of slates, shales, quartzites,
sandstones, conglomerates, and limestones from which fossils have been determined to be
of Cambrian, Devonian, Lower Carhoniferons and Permo-Carboniferous age, are most
largely developed in the Kimberley district, but in it as yet no rocks newer than the
Lower Carboniferous have been identified, although it is quite possible the extensive shale
beds may be of the Upper or even Permo-Carboniferous age.

In this series some small lead and copper deposits have been discovered in the Napier
Range, but with this exception they have not so far proved to be of any economic value
in this district.

(a) Devonian. In the north-west district the Government Geologist assigns the
Nullagine series provisionally to the Devonian period, the beds of which
consist of sandstones, grits, and conglomerates, with interbedded volcanic
flows or sheets. Of this series interest attaches to the conglomerates, since
they have proved to be auriferous in places, being very similar to the
banket deposits of South Africa.
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To the southward from the north-west coast this series of rocks is
supposed to extend in a southerly direction for a considerable distance,
probably as far as the Gascoyne River, forming a tableland through which
the creeks have cut many cannon-like gorges, at the bottoms of which slates
are exposed, whilst from the unconformable junction springs often flow.

(b) Lower Carboniferous. The Lower Carboniferous rocks are developed in the

" form of a long coastal belt, commencing a little north of the Ashburton

River and extending southward across the Gascoyne and Wooramel Rivers,

from which point they are lost until they outerop again upon the Irwin

River. It is, however, highly probable that they are continuous, their
outerops being hidden by superficial deposits.

This series north of the Wooramel consists of limestones, sandstones,
shales, and conglomerates, with a general dip to the westward, and it is
from them that the large supplies of artesian water have recently been
obtained at several points.

(¢) Permo-Carboniferous. The age of Permo-Carboniferous has been assigned by
palzontologists to the rocks of three localities, viz., the Irwin River,
Bullsbrook, a little north of Perth, and Collie, in the south-west. The
rocks at the Irwin and the Collie consist of sandstones, grits, and pebble
beds, with shales more or less micaceous and coal seams of a non-caking
and poor quality, identical in composition with some of the Mesozoic coals
of both Europe and America. - :

Some recent boring upon the Greenough River, a little to the north-
‘ward of the Irwin River, has revealed beds of a similar coal. It is therefore
possible that these are of greater extent than was supposed, and that they
dip beneath the Jurassic beds which lie to the westward.

(iv.) Jurassic. The Jurassic Series, which consists of sandstones, light-coloured
claystones, grits, and limestones, occurs in the Northampton district, extending south to
the Greenough River. In all probability it forms a continuous belt southward from
thig point, following the coast to Gingin, which is about 40 miles north of Perth, in
which locality fossils of a similar age are said to have been obtained, but, since in the
intervening country the surface is practically all sand, no definite statement with regard
to it can be made at present.

(v.) Recent. The recent deposits. consist of raised beaches at various points around
the southern and western coast and coralline limestones and sandstones, which some-
times contain fossils or casts of shells of existing types, thus proving this section of the
coast to be rising.

(vi.) Volcanic. TUntil quite recently the volcanic series was considered to be only
represented by a basaltic sheet in East Kimberley and an outcrop of the same rock at
Bunbury in the south-west. Later investigations, however, prove that it is of
considerable extent and importance.

These rocks evidently belong to two distinct periods, the one consisting principally
of andesitic rocks and the more recent of basaltic. They both occut in the form of
dykes, necks, sheets, and flows, and are often vesicular, whilst the andesites are some-
times amygdaloidal.

Basalt occurs as extensive flows, forming the Great Antrim Plateau in the East
Kimberley district, which extends into the Northern Territory of South Australia, and is
also met with at many points in West Kimberley, but this latter has not as yet been
gedlogically mapped.

At Bunbury it occurs in sheet form, assuming the columnar structure upon the
beach, whilst southward from this point outcrops are met with in the Lower Blackwood
River, and at Black Point upon the coast.

The andesites are gradually proving to be of much more frequent occyyrence than
was supposed, since the cleaved hornblende andesites were often mistaken for aphanitic
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amphibolites, into which they sometimes merge so imperceptibly that it is impossible to
define a boundary. These rocks are largely developed in the north-west district, between
the DeGrey River and the Ashburton River, whilst upon the Murchison goldfields they
have been identified at Day Dawn, Cue, and Gabanintha, where they appear to have
influenced the concentration of gold in the lodes.

(vii.) General. A description of the geology of Western Australia would not be
complete if the series of nondescript rocks called laterites were omitted, since they form
one of the staple surface formations of this State.  These rocks are supposed to
originate from the gradual weathering in situ of schists containing iron, which, whilst
in solution, is drawn to the surface by capillary attraction, and there deposited upon the
evaporation of the water.

They are usually called ironstone gravel or conglomerates, and are found as cappings
to most of the hills upon the goldfields, also covering all the ranges in the south-western
district. The rock varies very greatly in both composition and character, the former
being directly traceable to the parent rock from which it was derived, and the latter to
the conditions under which it was formed. Nodular clay ironstone is by far its most
common form, but it also often occurs in a massive state sometimes of considerable rich-
ness in iron, whilst at others it passes into a ferruginous sandstone.

No classification of the mineral veins. has yet been determined upon, but typical
examples exist of fault, dyke, shearing, discission, and shrinkage plane fissures, all of
which possess one feature in common, no matter what class of ore is contained, which is
that the matrix is quartz. .

That the geological knowledge of Western Australia is at present very limited, is a
natural consequence of the demand that the official staff shall give first attention to the
study of economic problems. A considerable period must elapse before anything
approaching a systematic survey can be undertaken.

7. Geology of Tasmania.l—Tasmania is a geological outlier of Eastern Australia.
Its Pre-Cambrian and early Paleozoic history can be delineated only imperfectly. In
Mesozoic times some connection existed with the Australian part of Gondwana land. In
the early Tertiary it was separated from the adjacent island continent; subsequently the
land connection was restored, to be again broken, since when it has remained an island.
Dr. A. W. Howitt and Mr. C. Hedley have pointed out that the last land connection was
between Wilson’s Promontory in Victoria and Cape Portland in Tasmania, via Flinders
Island and the Kent group, and that an elevation of from 200 to 300 feet would lay dry u
tract of country between Victoria and Tasmania. *

The rugged nature and the remoteness of the mountain fastnesses of the island have
been great impediments to geological research. In spite, however, of the physical
difficulties, it has been possible to fix the stratigraphy of a large portion of the State,
though the lower Palaoroic strata need further study before they can be satisfactorily
determined. As far as examination has proceeded the following systems can be
recognised :—

i. PRE-CAMBRIAN. | iv. SILURIAN. vii. TRIAS AND TRIAS-JURA.

ii. CAMBRIAN. l v. DEVONIAN. l viii. TERTIARY.
iti. ORDOVICIAN. vi. PERMO-CARBONIFEROUS. | ix. QUATERNARY.

(i.) Pre-Cambrian. The diagnosis of the Pre-Cambrian must be accepted as
provisional. It is probable that they belong to the Algonkian division of the group.
Among them may be mentioned the quartzites and mica schists of the Port Davey
districts. These are strongly developed in the south-west of the island as biotite and
muscovite schists, greatly contorted, alternating with white saccharoidal quartzites,.all
striking north-west and dipping south-west. High headlands of quartzites, which have
resisted denudation, jut out on the south coast, with bare, snow-white crests visible for
many miles. Ores of copper, antimony, and lead occur in these schists. The contorted

1: This article is contributed by W. H. Twelvetrees, Esquire, Government Geologist and Chief
Inspector of Mines of the State of Tasmania.
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quartz schists and white quartzite of Rocky Cape, on the north-west coast, are also
considered as Pre-Cambrian. These are traversed by granitoid dykes carrying copper ore.

The amphibolite of the Rocky River, enclosing lenses of magnetite with pyrrhotite
and copper pyrites, and the zoisite-amphibolite of the Forth River, are also ascribed to
the Pre-Cambrian group. ‘

(ii.) Cambrian. This system is represented by friable, yellow sandstones, containing
casts of Dikelocephalus, Orthis, Bellerophon, etc. These occur at two widely-separated
localities on nearly the same meridian, one being on Caroline Creek, between Railton and
Latrobe, the other on the flanks of the Tiger Range, in the Florentine Valley. Mr. R.
Etheridge reports that the fossils appear to be of Upper Cambrian age.

(iii.) Ordovician. The slates and sandstones of the goldfields of Lefroy, Mount
Victoria, Mathinna, Mangana, etc., in the northern and eastern parts of the island, are
referred to this system, though few fossils of any stratigraphical value have been found.
Their bearing is either east or west of north, and anticlinal axes are long and continuous.
The gold quartz reefs which traverse them began to form apparently at the close of the
Upper Silurian. Large and important mines have been opened on these reefs, and every
geological consideration that can be adduced points to the permanency of the goldfields.

The conglomerates and sandstones at Beaconsfield, together with the blue limestones
which prevail in that district at Blyth’s Creek and Winkleigh, as well as the Chudleigh
and Railton limestones, may be provisionally regarded as of Ordovician age. The Blyth’s
Creek limestone has yielded imperfect casts of corals, and the Railton quarries contain
remains of Actinoceras and other cephalopods.

A series of clay slates occurs between Zeehan and Mount Read, known as the
Dundas slates, and believed to be of this age. Ill-preserved traces of graptolites have
been noticed in them. These slates extend to Mount Read, Mount Black, and the Red
Hills, and along their junction with intrusive quartz porphyry rocks (felsite, keratophyre,
granophyre, porphyroid, etc.) large lenses of complex gold and silver bearing sulphidic
ores of zing, lead, and copper have been formed.

Another group of rocks perhaps somewhat younger than the auriferous slates is the
Gordon River series of limestones, sandstones and slates. The limestone in this group is
fossiliferous. The organic remains include Favosites, Orthoceratits, Raphistoma, Orthis,
Rhynchonella, Evomphalus, Murchisonia, etc. The limestone reappears to the north-
east of Mount Farrell in the bed of the Mackintosh River, a short distance above its
junction with the Sophia River.

(iv.) Silurian. The Silurians are strongly developed at Zeehan on the West Coast,
at Middlesex, and Mount Claude, Heazlewood, and the Eldon Valley, Queen River, etc.

At Zeehan, conglomerates and tubicolar sandstone underlie the limestones, slates,
and sandstones, which are intersected by the numerous galena-bearing lodes which have
the ore for which this field is so well-known.

The fossils found in limestone and quartzite belong to the genera Hausmannia,
Asaphus, Illenus, Cromus, Rhynchonella, Strophodonta, Lophospira, Murchisonia,
Eunema, Tentaculites, and the beds are considered by Mr. R. Etheridge to be homo-
taxially equivalent to the lower portion of the Upper Silurian.

Similar tubicolar sandstone occurs near Bell Mount, Middlesex, and on the Five
Mile Rise, and casts of Hausmannia (or Phacops), Rhynchonella, Orthis, and coral have
been found.

Clay slates in the Eldon Valley containing fossil casts of Calymene, Orthis, Cardiola.
are considered to belong to the Upper Silurian.

At the Heazlewood limestone and sandstone have yielded remains of Hausmannia,
Cromus, Cornulites, Rhynchonella, Tentaculites, and Favosites.

Sandstones and limestones in the Queen River district have been identified as
Silurian (Middle or Upper Silurian). These are west of Queenstown. Brachiopods and
trilobites have been found also on the east side of the Lyell Razorback, indicating =
similar age for rocks on the Lyell and Lyell Blocks mining properties there. ’I‘he Queen
River sandstones are charged with casts of Spirifera and Orthis.
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Trilobite-bearing Silurian rocks also occur north of the Pieman River near the
Wilson River.

In the Zeehan field the Silurian slates are largely accompanied by contemporaneous
and intrusive sheets and dykes of vesicular melaphyre. The igneous rock corresponds
very closely with the German spilite, an amygdaloidal diabase, sometimes called lime
diabase. ’

Massive conglomerates crown most of the West Coast Mountains, the Dial Range on
the North-west Coast, Mounts Roland, Claude, ctc., lying either flat or in gentle anti-
clinal folds. These have generally been ascribed to the Devonian, but more recent data
point to the close of the Silurian as more probable.

The quartz-porphyries or felsites which form the backbone of the West Coast Range
are the geographical axes of Mounts Darwin, Jukes, Huxley, Tyndal, Mount Murchison.
and Mount Farrell. They carry copper ore associated with lenses of hematite and
magunetite, chloritic and felspathic copper-bearing schists, some of them, probably, schis-
tose porphyries, flank them and are enclosed in them. The felspathic schists of Mount
Liyell belong to this group. Sufficient is not known of this geological formation to enable
its age to be stated definitely.

Associated with the rocks of the Silurian system in the northern and western parts
of the island is an extensive development of serpentine, the altered form of gabbro and
its appendages, peridotite and pyroxenite. This rock is found at the Heazlewood, at
Trial Harbour, in the Dundas district, in the Forth Valley, and near Beaconsfield.

(v.) Devonian. Granite occurs in a meridional line down the East Coast, extending
from Flinders Island to Maria Island. It forms Mt. Cameron, Mt. Stronach, the Blue
Tier, Freycinet’'s Peninsula, and is exposed at Ben Lomond, and at the base of Mt.
Arthur. Exposures are also seen at the Hampshire Hills, Granite Tor, Middlesex, the
Magnet and Meredith Ranges, Heazlewood, etc. The quartz porphyry dykes at Mt.
Bischoff, the tourmaline lodes at Mt. Black, and in the Dundas district, the stannite lodes
and quartz porphyry dykes at Zeehan, all denote a granitic reservoir below a large portion
of the mineral fields on the West Coast. No granite intrusion into Permo-Carboniferous
strata has been observed. The normal granite is a dark mica one, but muscovite and
lithia micas appear in the tin-bearing varieties. Tin-bearing lodes occur on Ben Lomond
and Mt. Heemskirk, while on the Blue Tier floors or stocks of altered granite form huge
tin ore bodies of low grade. Porphyry dykes at Mt. Bischoff have shed the vast accumu-
lation of tin ores which has been mined by the Mt. Bischoff Co. for thé last 34 years
with wonderful success.

(vi.) Permo-Carboniferous. The base of the system is formed by glacial conglomer-
ates, grits, micaceous sandstones and flagstones, well seen on Bruni and Maria Islands
and elsewhere in Southern Tasmania. Fossiliferous mudstones and limestones form a
lower division of the system, while the upper division comprises the Tasmanite shale and
coal measures of the Mersey basin, with upper marine mudstones and shales in the
Mersey basin and at Hobart, and the coal measure series of Mt. Cygnet and South-
port. The characteristic fossil plants of the coal measures of this system are
Glossopteris, Gangamopteris, Noggerathiopsis. The seams average from 13 to 2 feet in
thickness, and the analyses show from 86 to 42 per cent. fixed carbon, 41 to 48 per cent.
gas, 2 to 9 per cent. ash, and 8 to 12 per cent. moisture. They are known as the
lower coal measures of Tasmania.

South of Wynyard and at Barn Bluff, cannel coal or kerosene shale is met with.
The Wynyard or Preolenna seam of this coal is in sandstone overlying fossiliferous
mudstones, and assays up to 76 per cent. volatile matter. The Barn Bluff cannel coal
has only been observed in loose blocks, supposed to have been distributed by glacier
action. .

At the close of the system, or during Mesozoic times, a local intrusion of alkaline
rocks, alkali-and nepheline-syenites, etc., occurred, traversing the Permo-Carboniferous
strata south of Hobart, from Oyster cove and Woodbridge on the Channel, to the Huon
River in a N.E.-S.W. line. Auriferous quartz and pyrites have been developed near the
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line of the contact of these igneous rocks with the Permo-Carboniferous sandstones and
mudstones, and a good deal of free gold has been shed into the flats.

(vii.) Mesozoic. The fresh water beds, which succeed the Upper Paleozoic, belong
to the Mesozoic division, but cannot as yet be subdivided with certainty. The nearest
approach to a subdivision would be as follows: bul the reference to European equiva-
lents is nothing more than an attempt at correlation homotaxially :—

(a) Cretaceous (?) 4. Diabase in intrusive masses, sills and dykes.
(b) Jura (or Rheetic). 3. Upper coal measure sandstones.
(¢} Trias (?) 2. Sandstones and shales with coal at Ida Bay.
1. Variegated sandstones with remains of heterocercal fishes and
amphibians. ) ’

The variegated sandstones occur at Knocklofty, the Domain, Ross, ete. Remains of
Acrolepis have been found at Knocklofty and Tinderbox Bay. Bones of an amphibian
(labyrinthodontine ?) have been obtained from the Government House quarry in the
Domain.

The upper sandstones are readily recognised by their soft felspathic nature: they are
generally greenish-grey to yellowish-brown, sometimes white. They are widely distri-
buted throughout Eastern and South-eastern Tasmania, and occur also in the extreme
south. They are largely interrupted by intrusions of diabase. They flank the central,
eastern and western tiers, and fringe isolated mountains, e¢.g., Mt. Nicholas, Mt.
Victoria, Ben Lomond, Ben Nevis, Mf. Dundas, Cradle Mountain, etc. From Fingal
and Mt. Nicholas they extend on the outskirts of the diabase ranges southward to
Seymour, Bicheno, Llandaff, Spring Bay, and all over South-eastern and a large part of
Southern Tasmania. ’ .

These measures enclose the coal seams, averaging from 4 to 12 feet, which are
worked at the Mount Nicholas, Cornwall, York Plains, and Sandfly collieries. The
analyses of this coal range from 53 to 60 per cent. fixed carbon, 23 to 31 per_cent. vola-
tile matter, 9 to 16 per cent. ash, 2 to 4 per cent. moisture, and the coal is not a coking
one. A sub-anthracitic coal is raised at York Plains, and at the Sandfly mine 4 seam of
anthracite occurs containing 80 per cent. fixed carbon and 8 per cent. volatile matter.

The fossil flora from these measures must be regarded as characteristic for the
Mesozoic. The list includes Thinnfeldia, Pecopteris, Twmniopteris, Sphenopteris.
Alethopteris, ete.

The diabasic intrusions cut up the coal measure areas into different basins and cover
large portions of the Central, Eastern and Southern districts.

(viii.) Tertiary. A great stratigraphic break exists between the Mesozoic and the
succeeding strata. This Tertiary system cannot be subdivided as in Europe. The two
divisions, Paleeogene and Neogene, are adopted in Tasmania. According to this arrange-
ment, the subdivisions are as follows :—

(a) Neogene (= approximately to Pliocene)
Under this head would fall the glacier moraines of the western high-
lands, and various river terraces and estuarine deposits.

(b) Paleogene (=Eecene to Miocene).
3. Basalt lavas.
2. Fluviatile and lacustrine clays and sands, tin ore drifts, and deep
leads. -
1. Fossiliferous marine beds at Wynyard (==Eocene).

The marine fossiliferous beds at Wynyard are covered with the basalt
which, generally throughout the island, appears to separate. the Lower from
the Upper Tertiaries. The extensive lacustrine deposits within the water-
shed of the Tamar cover an area of 600 square miles, and embrace widely-
spread pre-basaltic or Paleogene clays and sands, which form a series 900
to 1000 feet thick. Such sediments with fossil leaves of European genern

D
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occur at Launceston, Dilston, Windermere, Beaconsfield, Waratah, Strahan,
St. Helens, Burnie, and on the Derwent. In the north-east and east, the
sub-basaltic gravels are worked on a large scale for tin ore, and yield most
of the alluvial tin of the State.- .

At the close of the,Pal®ogene a great outpouring of basaltic lava took
place, and this rock is very general throughout the Island, though rarer on
the West Coast.

The rock is usually olivine basalt, but nepheline basalt occurs on the
Shannon Tier, and at Sandy Bay, Hobart.

The Neogene valley terraces can only be distinguished from the earlier
Tertiaries by position and lithological characters. Some of the gravel drifts
of the Derwent, of the Longford plains, and in the neighbourhood of
Launceston, belong to this subdivision. The close of the Tertiary, or the
beginning of the Quaternary, witnessed a glacier epoch in the west and
centre of the island. The highlands round Barn Bluff, Mounts Tyndal,
Lyell, Sedgwick, Jukes, Darwin, etc., and the western edge of the great
central plateau abound with tarns, ice-scratched stones, and moraines. No
proof of glacier conditions in this period in the eastern part of the island
has been adduced yet.

Tin and gold ores are the most important products of the deposits of
the Tertiary system. They are won from the alluvial gravels and leads of
the period. The sands in the Savage River and other tributaries of the
Pieman and Huskisson have been worked for osmiridium. Zircon sand,

“near Table Cape, has also been exploited. Tertiary clays are used largely
for brick-making and pottery, the gravels for road-making. Lignites exist,
but are not yet industrially important. Though there has been great
“voleanic activity, there are no signs of Tertiary metalliferous veins.

(ix.) Quaternary. These deposits may be classed as follows:—

(a) Recent.
3. River alluvium and sand dunes.
2. Raised beaches and helicidee sandstone.

(b) Pleistocene.
1. River drifts.
The later terrace drifts in the valleys of existing rivers are referred to
the Pleistocene. Sand dunes, consolidated to shelly sandstones, occur on
. Cape Barren, Badger, Kangaroo and other islands in Bass Straits, con-
taining shells of Helix, Succinea, etc. These sandstones sometimes overlie
a raised beach. The raised beaches on the North and South Coasts indicate
elevation within the Recent period.

(x.) Ore Deposition. The period during which the deposition of metalliferous ores was
most active was the interval between the Upper Silurian and the Permo-Carboniferous. Ore
deposition has been associated principally with the consolidation of the gabbroid and granitic
masses. Nickel sulphide and osmiridium owe their origin to the serpentine at the Heazle-
wood, Trial Harbour, and Dundas. On the other hand the granite magma is responsible for
the lodes of silver lead all over the island, whether these pierce quartz porphyry as at the
Devon and Mount Tyndal, slate, sandstone and limestone as at Zeehan, or ultra basic
dyke rock as at the Magnet. The pyritic lead, zinc, or copper ores of the West Coast
Range (Mount Lyell, Mount Read, Mount Black, etc.) are also most probably due to the
action of the acid magma. Tinand wolfram ores are naturally referred to the same source,
and the gold quartz reefs of the Ordovician strata must be regarded as the result of the
expiring effort of the cooling magma to get rid of its surplus available silica. A few veins
of barren quartz occur in the Permo-Carboniferous strata, but beyond the exceptional
case of the alkali porphyries at Port Cygnet, the chapter of metal-bearing lode action closed,
as it began, with the Devonian period. Within that period, therefore, were accumulated the
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great stores of mineral which the mining industry of Tasmania is now drawing upon.

. The mines of gold, silver, lead, copper, and tin rank high among the famous mines of the
world. Her mineral wealth may, in fact, be considered remarkable, when despite the
small area of the island (26,000 square miles) the value of the mineral produced for the
year ending 31st December, 1906, amounted to £2,257, 147. The industry is thnvmg, is on
a sound and established basis, and with the careful administration and care which. it
receives it may with confidence be expected to continue a highly important asset of the
State for a quite indefinite period of time. '

§ 6. The Fauna of Australia.

1. Zoological Isolation of Australia.—The most striking character of the Australian
Fauna is its distinctness from that of the rest of the world. This character is evinced as
much by the peculiarity of the animals found in Australia as by the absence of others
which are widely spread over the remainder of the earth’s surface. In consequence of
this some zoogeographers have divided the earth into two regions, Australian and non-
Australian.

The land-fauna of the globe is, as a rule, limited in its migrations by the sea. Other
barriers to the spread of species may be now and again overstepped, but the sea imposes
restrictions that remain absolute under the existing conditions. Geology, however,
teaches us that the sea has once rolled where our highest mountains stand, and that the
sites of former lands are now sunk beneath the waves. Here then we find a clue to the
presence on all the larger land areas of terrestrial animals. The marine barrier that now
separates them is but a passing feature; they were once united and they may yet be so
again, and while the union existed there was a free interchange of inhabitants.

The older a group of animals is the farther could it spread, for it has been able to
make use of many land connections that have now vanished. Thus, the Felide and
Suide (cats and pigs) are old enough to have found their way over almost the whole
habitable globe, excepting Australia and a few islands to the north. Alone of the great
islands of the world, our island-continent has remained separated from the other great
land masses since the first appearance of the Felide and Suide, and so none have
reached it.

‘Facts of a similar nature, almost numberless, may be brought forward in confirma-,
tion of this conclusion. Animals and plants alike bear evidence to its truth, and thus we
see how the deficiencies of the Australian fauna are accounted for. The barrier that
prevented the incursion of the adaptable and enterprising cats and pigs was equally
efficient in the case of a host of other forms, from elephants to earthworms.

2. Effect of Isolation.—Before this isolation of Australia, however, some animals
had reached our shores, and among them were the marsupials. Once here, they were
protected by isolation from competition with the more specialised forms that came into
existence elsewhere. They varied among themselves, and gave rise to the dxverslﬁed
forms that now inhabit the country.

There are other groups besides the marsupials whose history runs on similar lines.
Of some of them we know this history, but not of all, and the deciphering of the tale of
the early origin of the fauna of Australia is one of the many interesting pieces of work
that lies before the naturalist.

3. The Non-marine Fauna.—The chief interest in Australian fauna centres round
the dwellers on land and in fresh water. It is they who shew the peculiarities just
noticed, whereas the marine forms are more widely spread, since barriers to their
migration are more easily burst through. The fauna of the Pacific Ocean differs in many
points from that of the Atlantic, but is linked more or less closely with that of the Indian
Ocean, so that it is usual to speak of an Indo-Pacific region. The widespread character

1. This article was contributed by T. S. Hall, Esquire, M.A., Lecturer in Blology. Melbourne
University.
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of the marine fauna as opposed to that of the land will render it advisable, owing to
limitations of space, to concentrate our attention on the latter, though we must, in
consequence, pass by much that is of interest.

(i.) Mammalia. The great group of mammals has been divided into two sections,
the Prototheria or egg-laying mammals, and the Theria, which includes all the rest. The
Theria are again subdivided into numerous sections, one of which is that of the marsu-
pials. For a long while the marsupials were separated from the rest of the Theria on
account of certain peculiarities connected with gestation. The young are born in a very
undeveloped condition, and usually there is, during development, no organic connection
between the foetal and maternal tissues, or, in other words, no placenta is formed. How-
ever, recent research has shewn that a placenta is present in the native cat (Dasyurus).
and as it is universally present in all Theria other than marsupials the criterion fails.
Dasyurus cannot be separated from the other marsupials, so all must belong to the one
group, which is called Theria. ’

The egg-laying mammals are confined to Australia, Papua and Tasmania, and there
is no absolutely conclusive evidence of their ever having lived elsewhere. As regards
marsupials, they are found nowadays only in Australia and some adjacent islands, and
in America as far north as the Southern United States. In former times, as we know
from fossils, they ranged still further north and lived even in Europe.

{a) Prototheria or Monotremes. The egg-laying mammals, in their strange method
of reproduction, and in certain points in their structure, shew a decided
approach to the reptiles, and they are widely separated in many ways from
the higher mammals. They include only the platypus (Ornithorhynchus
anatinus) and the spiny-anteaters. The platypus is found only in Eastern
Australia and Tasmania, and does not range up very far into Queensland.
Tts curious duck-like bill is so extraordinary that the first skins sent to
Europe were viewed with suspicion. The memory of the mermaid, made
up of fish and monkey skin, was too recent to be forgotten. Although the
adult has no trace of teeth, strong bony teeth are present in the young, and
are shed only when the animal is about half-grown. Their place is supplied
by horny pads, which are quite efficient for the work they have to do. The
platypus makes its nest at the end of a long burrow in a river bank, the en-
trance being beldw water-level. The eggs have no hard shell, but are soft
like those of the reptile.

The spiny-anteaters arc represented on the mainland and in Tasmania
by the well-known Tachyglossus aculeata, or Echidna aculeata, and in
Papua by an allied form with a somewhat longer beak. The beak is
narrow and rounded, and the long tongue, covered with a viscid secretion,
is & very effective instrument for the capture of the unts on which the

. animal lives. The spines with which the body is covered are colour-banded
like those of the true porcupines of the northern hemisphere, but arc much
shorter. When attacked the animal rolls itself into a ball. It is of great
strength, burrows vertically downwards with extreme rapidity, and is an
expert rock climber. The two eggs are hatched in a pouch which super-
ficially resembles that of the marsupials. Though possessed of a pouch and
“marsupial” bones, the egg-laying mammals are not, in the ordinary sense
of the term, allied to the marsupials.

(0) Marsupials. The group of Marsupials has, in Australia, reached its highest
_stage of development, and, as the other Theria are almost absent, its
members have become differentiated in almost every direction to occupy
their places. Thus we have the grass-eating kangaroos, the flesh-eating
Tasmanian wolf and Tasmanian devil, and the *“‘tiger cat,” the insect-eating
native cats and ‘“‘weasels,” the ant-eating marsupial mole and banded
anteater, the root-eating wombats, the omnivorous bandicoots and leaf-
eating koalas. One great group of land Theria has no counterpart. There

is no marsupial bat. .
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Marsupials have been divided into two main groups which, roughly
speaking, though not exactly, correspond to carnivorous and vegetarian.
This usual, but somewhat unsatisfactory, classification is founded on the
teeth. An examination of the lower jaw of a wombat, kangaroo, *‘ possum,”
or a few other forms, will shew that there are two strong teeth in front, the
incisors. Usually only two are present. This gives the name to the group,
Diprotodontia, that is, “two teeth in front.” Most of its members are
vegetable feeders. The other group comprises forms with several lower
incisors—the Polyprotodontia, ‘‘many front teeth.”’ These are almost

. entirely flesh-eaters. A more modern classification, and apparently a
better one, is based on the structure of the foot. In the kangaroo, what
“‘appears to be a single toe on the inner side of the hind foot bears two
claws. In reality there are two toes present which are bound together by
skin. This feature is known as ‘‘syndactyly,”” and gives its name to the
group, Syndactyla. The other group comprises the remaining marsupials,
and is known as Diadactyla.

(ii.) Diadactylous Marsupials. Confining our attention to the Australian marsuplals
we find the Diadactyla, which have the second and third toes separate, are represented
only by a single family, the Dasyuride, or native cat family. This family is apparently
less changed from the original marsupial stock than is any other Australian one. The
** native cats’’ (Dasyurus), the several kinds of which vary in size from that of a pug-dog
to that of a ferret, are nearly all spotted with white, the body colour being brown or
black. They are found all over Australia, from Tasmania to New Guinea. A number of
small species exist, ranging in size from a half-grown kitten to that of a mouse, and
belonging to two other genera ( Phascologale and Sminthopsis). Popularly they are called
weasels and mice. Some of them are terrestrial, others arboreal. There is & peculiar
jerboa-like little species (dntechinomys laniger), which is found throughout the drier
interior. The banded anteater (Myrmecobius), about the size of a rat, has a similar
range, but seems commoner on the western side of the continent. The Tasmanian
Devil (Diabolus wrsinus, or Sarcophilus wrsinus), now confined to Tasmania, is a
clumsy, hideous, black and white blotched animal, about as large as a pug-dog. Its
ferocity and strength justified its name.

The last member of this family is the Tasmanian wolf or .tiger (Thylacynus cyno-
cephalus). It is about the size of a retriever, but with a much longer body. The cross-
banded back gives it the name of tiger, which is the one generally used. Tt is a fierce,
predatory animal, but is rapidly becoming exterminated. Like the Tasmanian Devil, it
formerly lived on the mainland, and its fossil remains have been found as far north as
the Darling Downs. All authorities are not agreed that the ‘‘tiger” should be included
in the same family as the animals previously mentioned. Some place it in a family by
itself ; others group with it certain South American extinct animals known as Sparasso-
donts ; others again hold that the latter forms are not marsupials at all, but a sort of
connecting link between them and an ancient group, the Creodonta, which gave rise to
the modern Carnivora, and to the Marsupialia as well.

* (ili.) Syndactylous Marsupials. Taking now the remaming Australian marsupials, we
find that they all have the second and third toes bound together; they are Syndactyla.
Two families are polyprotodont, namely the Peramelide and the Notoryctide; the others
are diprotodont.

The Peramelida, or bandicoot family, comprises several animals mostly about the
size of a large rat. They are ground-dwellers, and range over all Australia. The mar-
supial-mole (Notoryctes) forms a family by itself. It is about the size of a newly-born
kitten, golden yellow in colour, quite blind, its eyes being very rudimentary and covered
by the muscles of the face. On hard ground it is a clumsy, sprawling walker, but in
sandy soil a remarkably rapid burrower, its great, shovel-shaped claws enabling it to sink
. out of sight almost at once. It has a remarkably restricted area of distribution, being
_confined, as far as is known, to the basin of the Finke River in Central Australia, though
there is the probability that it is to be found in Western Australia.
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The remaining families are diprotodont. The Phalangeride include the Australian
‘ possums” { Trichosurus), which have wrongly appropriated the name of the true or
American opossums. The value of the skins of these animals for furriers’ purposes leads
to their slaughter by millions annually, and they have now disappeared where they were
once common. Some allied forms (Petaurus, Dromicia and Acrobates) have a fold of
skin stretching from the hind to the fore-limb, which enables them to glide from a
greater to a lesser height. Collectively, they are spoken of as flying-squirrels, though
they cannot fly and are not squirrels. The Koala, Kola, or native bear or monkey-bear
(Phascolarctos), a lethargic leaf-eater, belongs to this family.

The Phascolomyide, or wombat family, contains only one living genus ( Phascolomys),
which is confined to the south-east and Tasmania. The wombats are inoffensive burrowers,
but unfortunately are apt to damage crops where they are common, and their great
strength and burrowing powers make fences but poor protection against their inroads.

The kangaroo family (Macropodide) is a large one, and its members vary in size
from the giant, standing higher than a man, to the Musk kangaroo of the Herbert River,
which is about ten inches long. The larger forms were dwellers on the open plains,
where, with scarcely any foes, they grazed in countless thousands. Now, like the bison
of America, they are passing away. The smaller kangaroos which belong to various
genera, and are spoken of as wallabies, frequent the scrubs and rocky fastnesses of the
mountains. The tree kangaroos of Queensland and New Guinea (Dendrolagus) browse
on the leaves of lofty eucalypts, which they climb to their topmost branchlets.

Among extinct marsupials we have Diprotodon, as large as a rhinoceros, but as in-
offensive apparently as a wombat, which it seems to have resembled much in appearance.
Thylacoleo, a huge carnivorous monster, greater than a polar bear, was allied to the
phalangers. There were also giant kangaroos, standing a dozen feet high, and wombats
as large as an ox. On the other hand there was a dwarf wombat, about a quarter of
the size of our recent species. The oldest known Australian marsupial, Wynyardia, is of
Oligocene or perhaps Eocene age.

(¢} The Higher Theria. In the Theria above the marsupials we are poorly off. 'The
Dingo (Canis dingo) reached Australia while the giant mammals were still
living, and his bones occur as undoubted fossils, a fact proved some forty
years ago, but still not accepted by many foreign naturalists. There are
several kinds of true rats (Mus) and a widely spread water-rat (Hydromys
chrysogaster), as well as a few other kinds. Bats are common, for both
they and rats have found their way all over the globe, excepting to a few

* remote islands, and this without the aid of man, and in fact before his
appearance on the scene. The largest bats we have belong to the genus
Pteropus, and are fruit-eaters, being a great scourge to orchards in the
warmer parts. They are generally spoken of as flying foxes. Another large
bat a white one (Megaderma gigas), is found in caves far inland.

Seals, whales, and the dugong being marine forms, must be passed over.

(iv.) Aves. Birds shew the same characteristics that the mammals do. Deficiencies,
as well as the presence of peculiarly Australian forms, scrve to distinguish Australia from
the rest of the world. Among the groups which are eminently characteristic are the
birds of paradise, which have their home in New Guinea and just pass into Northern
Queensland. Of pigeons, we have more species than the rest of the world, and we have
the largest and the smallest kinds. The cassowary and the emu, forming a single family,
are unknown beyond our region. The cassowary (Casuartus) is found in the forests of
New Guinea and North Queensland, and the emu (Dromeus) ranges over all Australia,
and, till it was exterminated, was common on Kangaroo Island, the islands of Bass
Straits, and Tasmania. The brush-tongued lories (Trichoglosside) follow the flowering
of the honey-yielding eucalypts throughout Australia.  The honey-eaters ( Meliphagide)
are among our most characteristic birds, though they pass far beyond Australia itself,
and out across the Pacific, even to the Sandwich Islands. The larger ones are sought for
food, while some of the smaller kinds, which have developed a taste for orchard fruits,
are at times a scourge. The peculiar mound-nests of the Megapodide, where the eggs
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are hatched after the manner of those of reptiles, are very characteristic of Australia,

though not confined to it. Among other strange forms are the bower birds ( Ptilonorhyn-

chide), whose habit of building playing-runs and decorating them with bones, shells,

flowers, and so on, has often been described. The lyre birds (Menuride) are remarkable

for their peculiar tail feathers. They are inhabitants of dense fern-gullies in Eastern

Australia. Their allies, the scrub birds (4¢richide) are confined to the dense forests of

the warm east coast, and of West Australia. The most striking absentees, whose
abundance in Eastern Asia makes their absence here so remarkable, are the pheasants

and vultures, while there are other abundant East Asiatic forms which are poorly

represented amongst us.

(v.) Reptilia. Among reptiles we have the estuary crocodile (Crocodilus porosus),
occurring commonly in the northern rivers, and ranging from India to the Solomons, and
even it is said, as a stray, to Fiji. A small, harmless species (Crocodilus johnstoni) is
found in the fresh waters of the north. Of freshwater tortoises there are three genera
represented (Chelodina, Emydura and Elseya). None occur in Tasmania. These
tortoises tuck their heads into their carapaces by an S-shaped fold in a horizontal plane,
and belong to a group whose other representatives are found in South America.

Among lizards the most peculiar are the so-called legless lizards, which are confined
to Australia. In them the front limbs are completely absent, and the hind limbs are
represented only by a pair of short flaps which fit into grooves at the side of the body,
and so easily escape detection. The family (Pygopodide) contains seven genera, Pygopus,
Delma, and Lialis being the most widely spread. The skinks (Scincide) are the most
numerous Australian family, and the Varanide, commonly called ‘‘ goannas,”’ contain
the largest of our lizards. Altogether we have about 390 species of lizards.

There are slightly more than 100 species of Australian snakes, about three-quarters
of them being venomous. The number of non-poisonous forms decreases as the latitude
rises, so that in Tasmania none are found, all the snakes being venomous. The harmless
kinds include the blind snakes (Typhlopide), which have very smooth, glassy skins, and
are burrowing forms, living principally on termites, and therefore deserving of careful
protection. The pythons and rock snakes are the largest of our Ophidia, but are also
harmless. Python spilotes, the diamond and carpet snake of the mainland, is beautifully
mottled. It grows to a length of about 10 feet, and is found throughout Australia.
The long, slender, green tree-snake (Dendrophis pumnctulatus) inhabits almost the whole
of Australia. It is quite harmless and feeds on tree frogs, young birds, and lizards.
Though so many of our snakes are poisonous, only five common forms are really deadly.
These are the brown snake (Diemenia textilis, or Demansia lextilis), the black snake
{ Pseudechys porphyriacus), the copperhead—unfortunately called diamond snake in Tas-
mania—{Denisonia superba), the tiger snake (Notechis scutatus), known in Tasmania as
the carpet snake, and lastly the death adder (4dcanthophis antarctica). The four first all
oceur in Tasmania, and are the only snakes found there. The tiger snake is the boldest
of all, and commonly shews fight. The death adder, a short, thick-bodied snake, is very
lethargic, and often allows itself to be trodden on, when it strikes with lightning-like
rapidity and deadly effect. None of our snakes have long enough teeth to make their bite,
when made through clothing—even a single thickness of tweed—a cause of dread.

(vi.) Amphibia. In amphibia the most striking fact is the absence of tailed forms
(Urodela). The characteristic old world genus Rana just invades North Queensland.
We are especially rich in tree frogs ( Hylide), some of which as Hyla aurea, the common
southern green frog, have lost their tree-climbing habits and the adhesive suckers on
fingers and toes. The Cystignathide, which include the common sand frog of the south-
east, occur also in South America. The water-holding frog, with its body enormously
distended by water, can live for a year or more in thoroughly dried mud. . It is found in
Central Australia.

(vii.) Pisces. Owing to our poqr river development, Australia is not rich in fresh-
water fish. The great river basin of the Murray has several species peculiar to itself, as
the Murray cod (Oligorus macquariensis), the golden perch (Plectroplites ambiguus),
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the silver perch (Therapon ellipticus), and the catfish (Copidoglanis tandanus). Of
these, the Murray cod, owing to stream capture and the consequent alteration of drain-
age areas, has invaded the head waters of a few other rivers, as the Richmond and
Clarence Rivers in New South Wales. Another curious instance of distribution is that
of the blackfish of the south-east (Gadopsis marmoratus). This is almost confined to
rivers entering Bass Straits, it being found in Northern Tasmania and Southern Victoria.
These streams are the now separated upper-waters of a river which drained the plain now
occupied by Bass Strait. and entered the ocean to the north of King Island. River
capture has carried blackfish into the upper waters of the Goulburn and the Loddon.
Eels, which are common in all streams from Cape York to Beachport, are absent from
the entire Murray basin and Central and Western Australia, and apparently from
Northern Australia as well. The southern trouts ( Galaxias) are found in the streams of
south-eastern Australia and Tasmania. Elsewhere they are found in South Africa, New
Zealand, Patagonia and Chile. As some of the species, but not all, breed in the sea, the
distribution of the genus is not as remarkable as once was thought. The gudgeons’ or
bullheads (Gobiid®) have representatives in fresh water all over Australia. None of these
grow to any size.

The most remarkable of all our fresh-water fish. however, is the Lung fish ( Neocera-
todus forsteri) of the Mary and Burnet Rivers of Queensland. It is one of the three
surviving species of an ancient and once world-wide group of fish. As its name implies
it has a lung, a modified swim-bladder, in addition to the usual gills. When the water is
foul it comes to the surface to breathe. It cannot, as its African relatives do, live in the
mud of dried up ponds.

(viii.) Iwertebrate Fauna. Inland and freshwater shell fish we are not well off.
The eastern coastal strip from Cape York well into New South Wales is- closely related
to Papua in its shell fish, as it is also in so many other ways. There are many genera of
the Helices. Of the rest of Australia the western State seems the poorest in molluscs,
though many of its inhabitants range right across to the eastern highlands.

Among insects, the butterflies of the warm damp Queensland coastal districts vie in
beauty with those of any part of the world. As we retire from this region their number
and size decrease. The wandering butterfly, a black and white species, at times appears
in countless myriads and travels far out to sea. We are especially rich in beetles of the
families Buprestidae, Curculionide, and Cerambycidee, the members of the first family
containing some very handsome insects. White ants are plentiful, especially in the
tropics. One species is remarkable for its narrow wall-like nests, which have their long
axes along the north and south line.

Among crustacea a species of 4pus is found in the interior, and the allied Lepidurus
in the southern coastal districts. The peculiar isopod, Phreatoicus, and some allied genera,,
are found in our mountain streams or burrowing in the damp southern gullies. Among
the higher crustacea belonging to the Parastacide are the genera Astacopsis (Cherops),
which is spread all over the continent, and Engaeus, found only in Tasmania and
Southern Victoria. The larger species of Astacopsis are used as food.

Among the flat-worms, Linstowia is peculiar, as it is confined to the monotremes and
marsupials of Australia and South America. The genus then must date back to
Mesozoic times. Temmnocephala infests the fresh-water crayfish, and is curious on account
of itsdistribution, as it ranges up into America, and, strange to say, an allied form has
recently been recorded from Southern Europe.

Australia is rich in earthworms, but the native species are being ousted by European
forms. Megascolides is remarkable for the size of one of its species, the giant-earth worm
of Gippsland (3. australis}, which reaches a length of over seven feet, and is as thick as
a man’s finger. The dAcanthodrilidee are distinctly a southern family, being especially
plentiful in Australia, New Zealand and South America, and gradually becoming fewer
in species as we pass north from these lands.

To attempt to deal with the fresh-water protozoa would make too great demands on
space, and for the same reason the whole of the marine fauna must here be passed over
in silence. ) ' oo
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4. Origin of the Fauna.—The place of origin of our Fauna and its route of entry
into Australia has been much discussed. As mentioned previously, it consists of several
constituents. - The marsupials, and probably some of the birds, the tortoises, the cystig- .
nathid frogs, some fresh-water fish (as the Galaxiide and some others), many insects and
earthworms, have their nearest living allies in South America. These represent ancient
groups, and probably date back to the times when a great southern continent existed, of
which the southern lands are but isolated fragments. \

Much of the retnaining Fauna has a northern origin, as the dingo, rats, bats, most
of our flying birds, lizards, fresh-water crayfish, and probably the bulk of our insects.
The evidence of a Malayan incursion, both of plants and animals, is specially strong
along the damp seaward slopes of the eastern coast range of Australia.

The native Australian Fauna is in danger of disappearing before the inroads of
introduced animals like the rabbit, the sparrow, and the starling. The beginning of an
attempt to stay this onset may be seen in the reservation in some of the States of asylums
for the native'animals. The Victorian reserve includes nearly all Wilson’s Promontory,
the southernmost part of Australia; New South Wales has reserved a coastal strip near
the Hawkesbury mouth; but enlightened action is badly needed.

§ 7. The Flora of Australia.

1. Typical Character of the Australian Flora.—(i.) Effect of Climate and Altitude.
As would naturally be expected in a territory whose limits extend from the high tropical
latitudes of North Queensland to the lower temperate regions of Victoria and Tasmania,
and whose physical elevation varies from the sea coast (or levels even below that of the
sea) to peaks whose tops are covered during a great part of the year with snow, the vege-
tation of Australia is largely varied. In the Queensland tropics there are many .forms
which belong to the Malayan and Oceanic regions. In the north of Western Australia,
the tropical area, comprising some 864,000 square miles, is lacking in these forms. The
assertion of land contiguity between Northern Queensland and New Guinea and the
Malayan Archipelago generally, frequently made by geologists and zoologists, is thus
supported by botanical evidence. The existence of many types characteristic of Australia
and South Africa points to the possibility.of a land connection between those continents
by way of what is now the Indian Ocean. But, whatever evidences of Jand connection
may be discovered, the fact remains that the great bulk of the vegetation of the temperate
zone, where the flora is profuse and various, is distinctively Australian. Hence Australia
has been isolated for a long time, but probably not so long as New Zealand.

(ii.) Soils and Geological Formations. While climate is generally the principal factor
deciding the main features of a district’s sylvan landscape, the soil and sub-soil exercise
important influence in determining the facies of the verdure-clad earth. A notable
example of this is seen in the differences between the vegetation of Perth and that of the
Darling Range. With general climatic conditions fairly constant, a similar rainfall and
an equivalent altitude, it is notable that in the one case the soil consists almost entirely
of sand or sandy swamps, while in the other the soil on and near the hills is derived from
igneous rocks, and is richer and more retentive of moisture.

(iii.) Special Plant Adaptations. Remarkable modifications have been effected in the
vegetation that exists in many of the deserts of the interior, enabling the flora to with-
stand the inhospitable conditions of a hot, arid climate. The general dryness of the
climate of Australia has led to marked adaptations in form and structure. Spiny plants,
with foliage of hard, woody ribs and reduced surface area, are characteristic. Exhalation
into the air of the moisture absorbed from the soil by the roots, is thus reduced through
the absence of soft cellular parts. The moisture absorbed by the root-system, scant
because of the desert soil, is eagerly taken up by the arid atmosphere. In these, the
relative amount of transpiring foliage is small, and appears to correspond to the soil con-
ditions. Short, scale-like leaves, for example, mark considerable reduction in the foliage
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area. In the great majority of acacias, the true leaves are suppressed, the leaf stalks.
however, remaining in a flat leaf-like form (phyllodia), or the leaf may be entirely
suppressed, the leaf-functions being carried on by the stems of the plants. In some
desert plants, as Verbenacew and Solanace®, a dense coat of hairs covers the leaves or
whole plant; in others, as in some acacias, the surface of leaves and twigs is substantially
a layer of resin, both modifications greatly reducing the transpiration, and serving also
as a protection against the extremes of heat and cold to which they are subjected.
Generally the vegetation on the west coast is more drought-resisting (zerophilous) than
that on the east coast.

(iv.) The Australian an Ancient Vegetation. Of particular interest from a scientific
point of view, is the fact that the Australian flora is of a primitive type. Forms belong-
ing to early stages in plant evolution exist upon this continent, which otherwise can only
be studied as fossils in rocks of long-past geological ages. This is seen particularly in
Byblis, Casuarina, Cephalotus, Nuytsia, Polypompholyx, and Phylloglossum.

(v.) General Features of the Australian Landscape. The coastal regions furnish the
most luxuriant vegetation. A marked physical feature of the continent is the chain of
mountain ranges which runs along part of the southern and the eastern coast, roughly
parallel to the contour, and at little distance from the shore. Upon these heights, and
on the uplands and foot-hills which stretch from them to the coast, is to be found the
heaviest forest. There is, however, in Western Australia; also a great forest belt, some
350 miles in length, and from 50 to 100 miles in breadth, not on the coastal side but
extending eastward from the Darling Ranges. Inland, from what may be called the
coastal forest region, the vegetation becomes thinner as the more arid regions replace
those of heavier rainfall, and rapidly dwindles, till bushes, scrubs, and dwarf eucalypts,
with belts of pine at intervals, give place to a scant and inferior vegetation. Xxcept in
its south-west portion, Western Australia has little forest. South Australia has still less.
But the great Australian mountain system runs from the Grampians of Western
Victoria easterly, following generally the trend of the coast-line, north-easterly into New
South Wales, and northerly through that State and Queensland to Cape York, with u
spur which turns westward and forms the watershed between the streams which flow
north into the Gulf of Carpentaria and those which eventually reach the Murray. Here

- there are large trees and dense undergrowth, very often giving place to rich pasture lands
on the extensive plateaux and great plains that stretch away into the interior. Under
the copious rainfall of the coastal regions the wild flowers that belong to Australia,
variegated, bright, often scentless, grow luxuriously.

(vi.) Forestry, Agriculture, and Horticullure. Both hardwoods and softwoods
sbound in the forests, their commercial uses being set out in the chapter on Forestry.
Among the exotics that have been acclimatised are many that yield valuable timber.
Cereals are grown in large quantities, but none are indigenous. Native plants fit for
human consumption are insignificant. Generally the indigenous plants that can be
utilised for food need some preparation before being used. The part suitable for food is
the vam-like root of some, the stems, foliage, or seeds of others. Useful fruits are found.
but most of them require to be cooked, being very acid in their native state. In tropical
Queensland there are pleasant fruits of the lime family. Edible species of fungi are also
common, but none are marketed or much used, except the common mushroom. The
aboriginals eat the fruits of the doobah (Marsdenia Leichhardtiana), the seeds of acacias,
the grains of some indigenous grasses and of the nardoo (Marsilia quadrifolia), as well
as other vegetable products having a more or less meagre store of nutriment. Many of
the native grasses and other herbage have high nutritive properties, affording rich fodder.
but there is not a native fodder clover; on the contrary, many native Leguminose are
poisonous. The cultivation of native wildflowers, and the sporting of selected garden
stocks, has led to the introduction of many new varieties, and horticulture is a growing
industry.

2. Botanic Distribution.—(i.) Tropical and Extra-tropical Regions. The vegetation
of Australia may be roughly classed as tropical and extra-tropical. The line of
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geographical distribution between the two classes is not distinctly marked, but it may be
said that the former class covers the north-eastern uplands, where the Malayan and
Qceanic forms have, by their incursion enriched the east coast from Torres Strait as far
south as Illawarra, and also the tropical regions of Western Australia, where the different
climatic conditions and the absence of high mountains and the permanent streams and
still waters usually associated with them do not cause the vegetation of these tropical
latitudes to be specially distinguished. Extra-tropical plants, mostly hardwoods,
characterise the Australian forests of temperate regions.

(«) The North-east Tropical Vegetation. While something under a tenth of
Queensland bears timber of commercial value, at least a third of that State
may be said to be covered with trees which have a local use for building
and other purposes. The vegetation is rich, the number and variety of
plants being very large. There are a large number of fibrous plants of the
orders Malvacew, Sterculiacee, Leguminose, Urticacee, Scitaminee,
Amaryllidee, and Aroidee. Of indigenous fruits the principal are the
lime and Davidson’s plum, with others of the order Euphorbiacee, Am-
pelidee, Rutacee, and Urticacew. There are numerous fungi—many of
them edible. Among trees, acacias, araucarias, xanthorrhceas, eucalypts,
canariums and callitris are the most abundant. Besides these there are
medicinal, oil, perfumery, rubber, and spice plants, as well as some which
give tanning and dyeing material. Trees of many varieties, of unique
beauty in the landscape, and yielding handsome timber for carpentry,
cover the forests. Overlapping of the tropical and extra-tropical vegetation
is inevitable, and the merging of the former into the latter, becomes more
and more marked after the New South Wales border is crossed. The vege-
tation of the north-east may be summarised by saying that between the
Dividing Range and the Pacific, there are some of the finest belts of forest
in the continent. Among eucalypts are several varieties of ironbark
(Bucalyptus paniculata, E. crebra, E. siderophloia, E. sideroxylon) tallow-
wood (E. microcorys), blackbutt (E. pilularis), grey gum (E. propinqua),
spotted gum (E. maculata), turpentine (Syncarpia laurifolia), forest red
gum (E. tereticornis), and red mahogany (E. resinifera); among conifers,
the Moreton Bay (4raucaria Cunninghamsi), brown (Podocarpus elata), and
Bunya-Bunya (4raucaria Bidwillii) pines; while among the brush timbers
of fine grain are red cedar (Cedrela australis), rosewood (Dysoxylon
Muelleri), red bean (Dysoxylon Muellert), black bean (Castanospermum
australe), white beech (Gmelina Leichhardtii), silky oak (Grevillea robusta
and Orites excelsa), and tulipwood (Harpulia pendula). In Queensland, a
large portion of the country west of the Divide is an extensive plateau
running into great plains, but with little timber. Towards the centre of
the continent, where the land gradually falls to a vast shallow basin, with
low hilly ridges at intervals on its rim, and wide expanses of plain country
with short water courses losing themselves in the desert, the tree growth is
very scanty, consisting chiefly of stunted eucalypts, such as the gimlet-gum,
(E. salubris), and black box (XK. microtheca), the desert sheoak, acacias and
mallee. Westward of the ranges in New South Wales, where the table-
land sinks down to undulating country and vast plains, through which the
tributaries of the Murray make their way, the vegetation changes to scrub
and open forest, consisting of eucalypts such as red gum (E. 7ostrata) along
the water-courses, with several varieties of box, cypress and other pines,
and wattles. Farther inland again the timber becomes more sparse, being
chiefly cypress pine, stunted eucalypts, and casuarinas, with extensive areas
of mallee scrub. )

(b) The North-west Tropical Vegetation. In the northern district of Western
Australia, there are extensive tracts of pasture lands on the slopes drained
by the rivers flowing into the Indian Ocean. Inland from these, are
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stunted bush and scrub lands, which in some cases impinge even upon the
sea border. The Kimberley district has forest country about the Fitzroy
River, and the King Leopold Ranges are tree-clad. Farther eastward, and
continuing across the border into the Northern Territory, grasses and
stunted growths form the main vegetation. The flatness of the country
accounts for the absence of mountain flora, the vertical elevation rarely
reaching 1500 feet. The chief geological features are sandstone of the
carboniferous era forming the tableland, and basaltic plains. As a conse-
quence, the flora is very little varied, the largest order of plants being
Leguminosce, represented by acacias and cassias. The smaller plants include
Indigofera, Crotalaria, Daviesia, and Bossia. Next to Leguminose, Gram-
inece, of which there are several new types, are the most numerous. With
the exception of the grasses, all the monocotyledons are limited. The
Myrtacee include eucalypts 'principally E. rostrata) and melaleucas. The
Loranthacee, Rubiaceee, Cucurbitacee and Proteacee are represented by
several plants. Composite, Chenopodiacee, Santalace and Orchidee, are
rare, but members of the family Lythracee are more numerous than might
have been expected. The Gymnosperms are sparingly represented,
Euphorbiacee are surprisingly scarce. Perhaps the most marked character-
istic of the whole tract is the almost entire absence of lichens and mosses,
though ferns are plentiful in the vicinity of the Victoria River.

(¢) The Australian Extra-tropical Vegetation. Australia is believed to have been

free from geological upheavals and cataclysms for a longer period than most
other lands. The persistence of type that has resulted has enabled -its
flora to become very well adapted to prevailing climatic conditions. The
chief feature of the Australian forest landscape, as presented by the eastern,
south-eastern, and south-western portions of the continent, is the presence
of giant hardwoods, mostly eucalypts—very often rapidly reproductive,
and attaining to a great age. The existing types are of high antiquity, and
are possessed of special means of resistance to the extremes of temperature,
to excessive sunshine, and to alternations of drought and flood to which
they are subject. Along the shores of the Great Australian Bight, and in
the north and north-west, there are no extensive forests. In the desert
interior the vegetation is generally dwarfed and stunted, the forests of the
inland slopes of the eastern mountains gradually thinning from the thickly-
clad hilltops to second-class eucalypts, whilst these latter in turn give place to
extensive areas of mallee serub, the vegetation becoming more scarce, until in
thearid interior, patches are found with no covering of herbage of any kind. The
hill slopes, however, are often clad with rich grass, and along the water-courses
eucalypts such as red gum persist, with pines and acacias. In the south-west,
where the ranges approach closely to the ocean, the forest bed extends beyond
the watershed some distance inland. The great belt of jarrah (E. marginata)
which stretches eastward from the Darling Hills, has two distinct but
narrow belts of tuart (E. gomphocephala) and red gum (E. calophylla)
between it and the coast. Within this extensive tract of jarrah, in the
extreme south-western part of the State, is the main karri (E. diversicolor)
belt, stretching from Cape Hamelin to Torbay. In this region the jarrah.
karri, tuart and red gum are the dominant trees. * In the somewhat drier
districts stretching eastward of the jarrah belt, there is a fairly wide strip of
white gum (E. redunca) enclosing a narrow belt of York gum (E. loxophleba)
which, as regards its northern and southern.limits, is almost coterminous

*with the jarrah. Eastward of this again the arid region is entered, and the

forest rapidly dwindles, changing first to a poorer growth of white gum
until, in the sandy wastes of the goldfields region, the vegetation is scant
and stunted, consisting chiefly of the eucalypts, locally known as salmon,
morrell, (E. macrocarpa) and gimlet (K. salubris) gums, with some belts of
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pines at intervals. The Tasmanian flora represents that of South-east
Australia, but there are also some valuable conifers, chiefly in the western
and southern parts, such as the Huon (Dacrydium Franklini), King
William, and celery-top (Phyllocladus rhomboidalis) pines. The forest area
of the island is extensive, covering two-thirds of its surface. The principal
eucalypts are blue-gum (E. globulus), stringy-bark (X. obliqua), peppermint
(E. amygdalina,—the mountain ash of Victoria), and silver-top ironbark
(E. Sieberiana); the chief fine-grain woods are blackwood (Acacia melan-
oxylon), beech or myrtle (Fagus Cunninghami), sassafras (Atherosperma
moschata), native cherry (Exocarpus cupressiformis) native box (Bursaria
spinosa), and casuarina or sheoak. These are distributed throughout the
State.

The extra-tropical vegetation of Australia is highly differentiated from:
that of the rest of the world. In the eastern States, however, there is some
admixture in the flora of species derived in the course of past ages from
almost all other regions of the globe, but South and Western Australia are,
as regards their flora, typically and purely Australian. The natural orders
which are endemic, or nearly so, to Australia are cither entirely confined
to the continent or are represented elsewhere only by one or a few outlying
species, mostly in adjoining regions. They are the Tremandree, Stack-
housiacee, Stylidew, Goodeniacee, Casuarinee, Philhydree.

Like Australia, New Zealand has its own characteristic flora: 72 per
cent. of its species are endemic, 21 per cent. are found also in Australia,
and 7 per cent. are sub-antarctic. The forests are often mixed in their
growths, with pines of various kinds generally predominating, the finest
trec being the kauri pine (Agathis australis). Tawa (Beilschmiedia tawa)
and totara (Podocarpus totara) also flourish. In the Middle Island several
species of beech (Nothofagus) are found, particularly on the higher levels.
In the forest areas there is dense undergrowth. In the meadows the
tussock form is characteristic of various grasses and sedges. The shrub-
form and the iris-like form also help to make up the facies. The scrub is
made up to a large extent of manuka, which seems to be the same as our
Leptospermum scoparium. Bursaria spinose is common here as in the rest
of Australia, this shrub being universal throughout Australia and New
Zealand. Pittosporum is native to New Zealand.

(d) Alpine Vegetation. The Australian continent is not remarkably irregular in

°

physical elevation, the highest elevation being only 7000 feet above sea level.
while a great deal of the land surface stretches for many miles in extensive
plains, offering no kind of relief to the eye. In thesec circumstances little
characteristic alpine flora is to be expected. There is none in Western
Australia, the vegetation on heights and plains having the same physiognomy.
In Eastern and South-eastern Australia and New Zealand only the highest
points of the mountains bear alpine flora. The transition from the forest
to the alpine region is gradual, considerable overlapping of alpine and low-
land flora being noticeable, and differentiation of alpine types is less marked
than usual. Numerous bushes grow on these transition areas. Endemic
conifers are wanting in the Australian Alps; but on many mountains which
attain a height of 5000 feet, the flowering plants display rich and varied
colours.

(ii.) Ezotics. While Australia has made large and flourishing additions to the forest

flota of many countries, a large number of exotics have been successfully introduced here.
furnishing a welcome variation to the sombre landscape presented by the prevailing
eucalypts.
plants, and these generally of an inferior kind, the fruits of the earth which Australia
offered were indeed small. Now, however, her fields are sown with introduced grains and
grasses, and yield abundantly. But alien weeds have come in too. Nabive pests are few

With practically no cereals of value as food for man and with few fodder
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in number, but some of the most aggressive weeds have intruded themselves, to the
detriment of the native flora.

(iii.) Persistence of Types.

Though there is every probability that individual varieties

have been eliminated in the various terrestrial convulsions that have altered the land sur-
face of this part of the globe, there is good reason for believing that Nature, ‘‘ so careful

of the type,’’ has not suffered the eradication of representative forms.

Nor has the hand

of man, careless, in the strenuous days of early colonisation, in conserving the original

vegetation, stamped out any of the indigenous species.

That many places have been set

aside for the preservation, as virgin country, of areas where the plant covering is yet un-
disturbed, attests a desire to render to botanic science that assistance which only forms
belonging to an early stage of vegetation, such as the Australian, can afford.
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118.
119.
120.
121.
192,
193.
194.

145.

‘8. Natural Orders of Plants Represented in Australia.—The following is a list of
the natural orders of plants represented in Australia :—

. Ranunculaces
. Dilleniacese

Magnoliacese
Anonaces
Menispermacese
Nymphz=zacez

. Papaveracez
. Crucifers

. Capparides

. Violariee

. ‘Bixinesz

. Pittosporex

. Tremandrez
. Polygalea

. Frankeniacez
. Caryophyllese
. Portulacea

. Stylidese

. Goodenoviez
. Campanulace=
. Ericacez

. Epacride=

. Plumbagines
. Primulace
. Myrsinese

. Bapotacese

. Ebenacese

. Styracacez

. Jasuines

. Apocynes

. Asclepiades

Hydrocharides
Scitaminese
Orchidese
Burmanniaces®
Irides -
Amaryllidez
Taccacez

18.
19.
20.
21.
22.
23.
24.
25.
26.
a7.
28.

30.
31.

33.

CLASS I.—DICOTYLEDONS.
SUB-CLASS I.—POLYPETALZE.

Elatinez
Hypericinee
Guttifere
Malvacese
Sterculiacex
Tiliacexe
Lines
Malpighiacea
Zygophyllacez
Geraniacez
Rutacee

. Simarub=

Burseraces
Meliacez

. Olacinex

Ticinex

34.
35.
36.
37.
38.
39,
40.

41.
42,
43.
44.
45.
46.

Celastrines
Stackhousie®
Rhamnese
Ampelidese
Sapindacea
Anacardiaces
Leguminosa
SUB-ORDERS:
(i) Papilionacese

(ii) Ceesalpinese
(iii) Mimose
Rosacez
Saxifragese
Crassulaces
Droseraces
Haloragea
Rhizophores

SUB-CLASS II.—MONOPETALZ.

. Loganiacez

. Gentianes

. Hydrophyllaces
. Boraginez

. Convolvulaces
. Solanex

. Scrophularinese
. Lentibulariese
. Orobanchaces
. Gesneracez

. Bignoniaces

. Acanthace®

. Pedalines

. Myoporinez

91.
92.
93.
94.
95.
96.
97.
98.
99.

100
101

102.

103
104

Selaginea
Verbenacee
Labiatee
Plantaginese
Phytolaccaces
Chenopodiaces
Amarantacese
Paronychiaceese
Polygonaces®

. Nyctaginez

. Myristices
Monimiacese

. Laurinea

. Proteacea

CLASS II.—MONOCOTYLEDONS.

125.
126.
127.
198.
129.
180.
181.

Dioscoridese
Roxburghiacez
Liliaces
Pontederaces
Philydracez
Xyrides
Commellinacese

132.
138.
134.
185.
136.
137.
138.

Juncaces
Palme
Pandanaces
Aroides
Typhacez
Lemnaces
Naiadexe

105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
118,
117.

139.
140.
141.
142.
143.
144.

. Combretacese
. Myrtacee

. Melastomacese
. Lythraries

. Onagraries

. Samydacea

. Passiflores

. Cucurbitacese
. Ficoidez

. Umbelliferse
. Araliaceze

. Cornaces

. Loranthace=
. Caprifoliaces
. Rubiacex

. Composite

Thymelee
Elzagnaces
Nepenthaces
Euphorbiaces
Urtices
Casuarine®
Piperaces
Aristolochiaces
Cupiliferae
Santalaces
Balanophores
Coniferse

Cycadese

Alismacez
Eriocaulese
Centrolepidese
Restiaces
Cyperacez -
Gramine®

CLASS III.—ACOTYLEDONS (Non-flowering Vegetation).
Lycopodiaces | 146. Marsileacee | 147. Filices
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§ 8. Climate and Meteorology of Australia.!

1. General Description.—In the general description of Australia, § 4.1. (i.}, it is
pointed out that a considerable portion (0.530) of three States of the Australian Common-
wealth is north of the tropic of Capricorn, that is tosay, within the States of Queensland,
the Northern Territory and Western Australia, no less than 1,149,320° square miles
belong to the tropical zone, and 1,020,720 to the temperate zone. The whole area of the
Commonwealth within the temperate zone, however, is 1,825,261° square miles, thus the
tropical part is about 0.386, or about five-thirteenths of the whole, or the ‘‘temperate”
region is half as large again as the ‘‘tropical” (more accurately 1.509). By reason of
its insular geographical position, and the absence of striking physical features, Australia
is, on the whole, less subject to extremes of weather than are regions of similar area in
other parts of the globe; and latitude for latitude Australia is, on the whole, more
temperate.

The altitudes of the surface of Australia range up to a little over 7300 feet, hence its
climate embraces a great many features, froin the characteristically tropical to what is
essentially alpine, a fact indicated in some measure by the name given to the southern
portion of the Great Dividing Range, Australian Alps. .

While on the coast the rainfall is often abundant, and the atmosphere moist, in
some portions of the interior the rainfall is very limited, and the atmosphere dry. The
distribution of forest, as might be expected, and its climatic influence, is consequently
very variable. In the interior there are on the one hand fine belts of trees, on the other
there are large areas which are treeless, and where the air is hot and parched in summer.
Again, on the coast, even as far south as latitude 85°, the vegetation is tropical in its
luxuriousness and also somewhat so in character. Climatologically, therefore, Australia
may be said to present a great variety of features. The various climatological character-
istics will be referred to in detail. )

2. Meteorological Divisions of Australia.—The Commonwealth Meteorologist has
divided Australia, for climatological and meteorological purposes, into five divisions.
The boundaries between these may be thus defined:—{a) between divisions I. and
II., the boundary between South and West Australia, viz., the 129th meridian
of east longitude; (b) between divisions II. and IIL., starting at the Gulf of
Carpentaria, along the Norman River to Normanton, thence a straight line to
Wilcannia, on the Darling River, New South Wales; (c) between divisions II. and IV.,
from Wilcannia along the Darling River to its junction with the Murray; (d) between
divisions IT. and V., from’the junction of the Darling and Murray Rivers, along the
latter to Encounter Bay; (e¢) between divisions III. and IV., starting at Wilcannia, along
the Darling, Barwon, and Dumaresq Rivers to the Great Dividing Range, and along that
range and along the watershed between the Clarence and Richmond Rivers to Evans
Head on the east coast of Australia; (f) between divisions IV. and V., from the junction
of the Darling and Murray Rivers along the latter to its junction with the Murrumbidgee,
along the Murrumbidgee to the Tumut River, and along the Tumut River to Tumus,
thence a straight line to Cape Howe; (g) division V. includes Tasmania.

The populations included within these boundaries on 30th June, 1907, may be taken
approximately as follows :—

Division L. . III. 1v. V.
Population 260,000 481,000 537,000 1,369,000 1,511,000

1. The meteorological data and statistics, and the information generally for this article, nie
furmshed by H. A. Hunt, Esquire, F.R.AL.S., Commonwealth Meteorologist.

. In the article “Australia” in the Encyclopedia Britannica, Vol. XXX., p. 796, t.his aren is

div en as 1,145,000 square miles. .

3 vaeu as 1,801,700 square 1uiles in the work above quoted, where, however, t.lu. statistics are’

said ** to refer onlv to the continental States of the Federation, not to Tasmania” .
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In these divisions the order in which the capitals occur is as follows:—(i.) Perth,
{ii.) Adelaide, (iii.) Brisbane, (iv.) Sydney, (v.) Melbourne, (vi.) Hobart, and for that
reason the climatological and meteorological statistics will be set forth in the indicated
order in this publication.

(i.) Special Climatological Stations. The latitudes, longitudes, and altitudes of .
-special stations, the climatological features of which are graphically represented
‘hereinafter, are as follows :—

SPECIAL CLIMATOLOGICAL STATIONS.

Height : : i . .
Locality. &é);;e Latitude. | Longitude. Locality. Eg%i,het Latitude. | Longitude.
Level. 8. B. Level. 5. E.
Feet. |deg. min.|deg. min. Feet. |deg. min.|deg. min.
Melbourne 91 | 87 50 | 144 59 || Port Darwin ... 97 {12 28 {130 51
Sydney... ...| 144 {33 51| 151 13 | Daly Waters ...[ 700 | 16 16 | 133 23
Brisbane .| 7187127 28| 1583 20 (| Alice Springs ...| 1926 | 23 38 | 183 37
Adelaide ...l 141 |34 57| 138 35 || Dubbo... ...|] 863382 18} 148 35
Perth ... ..l 197 | 81 57 | 115 51 || Laverton ...] 1530 | 28 40 | 122 23
Hobart ... ...] 160 | 42 52 | 147 22 || Coolgardie ...} 1402 | 30 57 | 121 10

3. Temperatures.—In respect of Australian temperatures generally it may be pointed
out that the isotherm for 70° Fahrenheit extends in South America and South Africa as
far south as latitude 33°, while in Australia it reaches only as far south as latitude 30°,
thus shewing that, on the whole, Australia has a more temperate climate when compared
latitude for latitude with places in the Southern Hemisphere.

The comparison is even more favourable when the Northern Hemisphere is included
in the comparison, for in the United States the 70° isotherm extends in several of the
western States as far north as latitude 41°. In Europe the same isotherm reaches almost
to the southern shores of Spain, passing, however, afterwards along the northern shores
of Africa till it reaches the Red Sea, when it bends northward along the eastern shore of
the Mediterranean till it reaches Syria. In Asia nearly the whole of the land area south
of latitude 40° N. has a higher isothermal value than 70°.

The extreme range of shade temperatures in summer and winter in a very large part
of Australia amounts to probably only 81°. In Siberia, in Asia, the similar range is no
less than 171°, and in North America 153°, or say nearly double of the Australian range.

Along the northern shores of the Australian continent the temperatures are very
equable. At Port Darwin, for example, the difference in the means for the hottest and
coldest months is only 9.4°, and the extreme readings for the year, that is, the highest
maximum in the hottest month and the lowest reading in the coldest month, shews a
difference of under 40°.

Coming southward the extreme range of temperature increases gradually on the
coast, and in a more pronounced way inland.

The detailed temperature results for the several capitals of the States of Australia
are shewn on the Climatological Tables hereinafter. It will suffice here to briefly refer

to special features.

(i.) Perth. Meteorological observations were taken in the Perth Botanical Gardens
as far back as 1876, but since the conditions surrounding the instruments and the situ-
ation of the station relative to Perth cannot be regarded as quite satisfactory, the more

- exact climate history of Perth did not properly commence until 1897, when the present
Observatory was established. During the period 1897 to 1906, the mean annual shade
temperature of Perth wags 64°, about a degree higher than that for Sydney and Adelaide,
over 7° higher than that for Melbourne, and 10° above that for Hobart, but, on the other
hand, 4° below that for Brisbane. The average temperature for the month of January is

73.5°, and for July 55°.
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The extreme maximum shade record of 107° was registered in January, 1897, and
the lowest minimum shade temperature was 36.4°, viz,, in July, 1906.

(ii.) Adelaide. In Adelaide the climate is drier and more sunny than in the other
capitals, and, consequently, radiation is less hindered. The extremes of heat are conse-
quently somewhat more marked, especially in the summer months. The mean shade
temperature for January is 74.1°, and that of July 51.6°. Records of the temperature
having reached 100° exist for each of the six summer months of October to March, and
of having exceeded 110° exist for each of those months with' the exception of October.
The highest record of shade temperature in Adelaide is 116.3, registered in January,
1858, and the lowest 32.2°; a range of 84.1°. The freezing point, although closely
approached, has never actually been reached by the shade temperature thermometers,
notwithstanding the fact that records have been kept for 50 years. Frosts have, however,
occurred on the grass (four feet below the shade thermometers) at various times between
the beginning of April and the end of November.

(iii.) Brisbane. In Brisbane the monthly mean shade temperature ranges from 77.3°
in January to 58.0° in July, a difference of 19.3°. The extremes have varied from 108.9°
in January to 36.1° in July, viz., through a range of 72.8°.

(iv.) Sydney. In Sydney the highest monthly mean is 71.5°% recorded in January,
while the lowest, again in July, is 52.3° giving a range of 19.2".

The extremes of shade temperature recorded at Sydney over a period of nearly half
a century are 108.5° in January, 1896, and 35.9° in July, 1890, 4.e., a range of 72.4°.

(v.) Melbourne. In Melbourne, the January mean shade temperature averages 66.2°,
and that of July 47.7°, the highest reading ever recorded being 111.2° in January, 1862,
and the lowest, 27.0° in July, 1869.

(vi.) Hobart. The mean temperature for the hottest month at Hobart is 68.2°, and
that of the coldest 39.4°; the highest reading ever recorded being 105.0° in January,
1900, and the lowest 27.7°, nearly a degree higher than the lowest experienced in
Melbourne.

(vii.) Hottest and Coldest Parts. A comparison of the temperatures recorded at
coast and inland stations shews that, in Australia as in other continents, the range
increases with increasing distance from the coast.

In the interior of Australia, and during exceptionally dry summers, the temperature
occasionally reaches or exceeds 120° in the shade, and during the dry winters the major
portion of the country to the south of the tropics is subject to ground frosts. An exact
knowledge of temperature disposition cannot be determined until the interior becomes
more settled, but from data procurable, it would appear that the hottest area of the
Continent is situated in the northern part of Western Australia, about the Marble Bar
and Nullagine goldfields, where the maximum shade temperature during the summer
sometimes exceeds 100” for days, and even weeks, continuously. The coldest part of the
Commonwealth is the extreme south-east of New South Wales and extreme east of
Victoria, namely, the region of the Australian Alps. Here the temperature seldom, if
ever, reaches 100°, even in the hottest of seasons.

In Tasmania also, although occasionally hot winds may cross the Straits and cause
the temperature to rise to 100° or so in the low-lying parts, yet the islamd as a whole
enjoys a most moderate and equable range of temperature throughout the year.

(viii). Monthly Maximum and Minimum Temperatures. The mean monthly
maximum and minimum tempeératures can be best shewn by means of graphs, which
exhibit the nature of the Huctuation for each for the entire year. In the diagram
(on page 129) for nine representative places in Australia, the upper heavy curves shew the
mean maximum, the lower heavy curves, the mean minimum temperatures based upon
daily observations. On the same diagram the thin curves shew the relative humidities
(see next section).
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4. Relative Humidity.—Next after temperature the degree of humidity may be re-
garded as of great importance asan element of climate ; and the characteristic differences
of relative humidity between the various capitals of Australia call for special remark. For
nine representative places the variations of humidity are shewn on the preceding graph.
which gives results based upon daily observations of the greatest and least humidity.
Hitherto. difficulties have been experienced in many parts of Australia in obtaining
satisfactory observations for a continuous period of any length. For this reason it has
been thought expedient to refer to the records of humidity at first order stations only.
where the results are thoroughly reliable. Throughout the degree of humidity given
will be what is known as relative humidity, that is, the percentage of aqueous vapour
actually existing to the total possible if the atmosphere were saturated.

(i.) Perth. At Perth the mean annual humidity is 63; the greatest monthly
mean is 94, and is in June, and the lowest 37, in February.

(ii.) Adelaide. At Adelaide the mean annual humidity is only 56; the mean
monthly humidity has been as low as 35 in January, and as high as 84 in June.

(iii.) Brisbane. In Brisbane the mean annual humidity is 68.2; the lowest recorded
is 47, and is in September, and the highest 85 in the months of March and May.

(iv.) Sydney. In Sydney the mean annual humidity is 73.2; the greatest
monthly average, which occurred in May, 1889, the wettest month on record during the
last forty years, was 89.7, while the lowest monthly mean, 55.4, occurred in the month
of October, 18617.

(v.) Melbourne. The mean annual humidity in Melbourne is 72; the greatest
monthly average 88, in June and July, and the lowest 54, in February.

(vi.) Hobart. Hobart’s mean annual humidity is 74, the highest 92, and the
lowest 56. . ) )

From the above results it is seen that, in respect of relative humidity, Hobart has
the first place, while Sydney, Melbourne, Brisbane, Perth and Adelaide follow in the
order stated, Adelaide being the driest. The graphs on page 129 shew the annual
variations in humidity. It will be observed that the relative humidity is ordinarily but
not invariably great when the temperature is low.

5. Evaporation.—The rate and quantity of evaporation in any territory is influenced
by the prevailing temperature, and atmospheric humidity, pressure and movement. In
Australia the question is of perhaps more than ordinary importance ; since in its drier
regions water has often to be conserved in “tanks”’ and dams. The magnitude of the
economic loss by evaporation will be appreciated from the following records, which have
been obtained from either jacketted tanks sunk into the ground, or from jacketted vessels
exposed on the surface.

The average total evaporation at Sydney is 37.42 inches ; at Melbourne, 38.38 inches;
at Adelaide, 54.97 inches; and at Perth, 65.70 inches, these results being based
respectively upon 46, 35, 87 and 9 years’ observations. For Brisbane the result is 86.64
inches, based upon 4 years’ observations only, and determined by means of a Piche’s
tube evaporimeter.

In the interior of New South Wales the annual evaporation is as high as 84 inches,
at Coolgardie, Western Australia. it was 85 inches in 1905, and at Laverton in the same
year, 140.8 inches, or nearly 12 feet.

(i.) Monthly Evaporation Curves. The curves shewing the mean monthly evapor-
ation in various parts of the Commonwealth will disclose how characteristically different
are the amounts for the several months in different localities. The evaporation for
characteristic places is shewn on diagram shewing also rainfalls (see page 130).

(ii.) In the interior of Australia the possible evap.orabion is often greater than the
actual rainfall.  Since, therefore, the loss by evaporation depends largely on the exposed
area, tanks and dams so designed that the surface shall be & minimum are advantageous.
Similarly, the more protected from the direct rays of the sun and from winds, by means

1. In Australia artificial storage ponds or reservoirs are called “tanks.”
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of suitable tree planting, the less will be the loss by evaporation: these matters are of
more than ordinary concern in the drier districts of Australia.

6. Rainfall.—As even a casual reference to climatological maps, indicating the dis-
tribution of rainfall and prevailing direction of wind, would clearly shew, the rainfall of
any region is determined mainly by the direction and route of the prevailing winds, by
the varying temperatures of the earth’s surface over which they blow, and by the
physiographical features generally.

Australia lies within the zone of the south-east and westerly trade winds. The
southern limit of the south-east trade strikes the eastern shores at about 30" south
latitude. Hence we find that, with very few exceptions, the heaviest rains of the
Australian continent are precipitated along the Pacific slopes to the north of that
latitude, the varying quantities being more or less regulated by the differences in
elevation of the shores and of the chain of mountains, upon which the rain-laden winds
blow, from the Wew South Wales northern border to Thursday Island. The converse
offect is exemplified on the north-west coast of Western Australia from the summer
south-east trade winds. Here the prevailing winds, blowing from the interior of the
continent instead of from the ocean, result in the lightest coastal rain in Australia.

The westerly trade winds, which skirt the southern shores, are responsible for the
very reliable, although generally light, rains enjoyed by the south-western portion of
Western Australia, by the south-eastern agricultural areas of South Australia, by a great
part of Victoria, and by the whole of Tasmania.

(i.) Factors determining Distribution and Intensity of Rainfall. The distribution
and intensity of rainfall in the interior of the continent, and also to some extent in the
areas already mentioned, are governed by the seasonal peculiarities of three distinct
atmospheric control systems, the most important of which is, undoubtedly, the anti-
cyclonic stream. This stream, which girdles the earth and embraces approximately the
region between 15° and 4° south latitude, breaks up into vast elliptically-shaped bodies of
circulating atmosphere, measuring frequently 3000 miles in their major and 2000 miles
in their minor axes. In passing over Australia from west to east, these great bodies of
circulating air cause moist-laden winds to sweep across the continent from the surround-
ing oceans. The front-circulation brings in winds from the Southern Ocean, and the
rear-circulation those from the equatorial seas. .

The rain-invoking agent second in order of importance because of its reliability is
the well-known ‘' V-shaped depression.’” The sphere of operation of this latter disturb-
ance is ordinarily the southern half of the continent, although occasionally it may
oxtend its influence to tropical latitudes. The western half of this type of disturbance,
with a southerly wind circulation, is the portion from which rain is most frequently to
be expected, but occasionally good falls of rain, attended with electrical manifestations,
are liberated from the warm easterly portion.

The third agent associated with the production of rain is the tropical depression
more popularly.- known as the ‘‘monsoonal depression.”’ This disturbance may be in
active evidence for a succession of seasons, and then be conspicuously absent for a
number of years, thus raising the question whether, after all, {t can be regarded as in
any way a distinctive feature of Australian meteorology.

When these disturbances are actively operative in the production of rain the effect
on the country generally, and the economic results for the succeeding season, are very
pronounced. The interior of the continent becomes transformed. The plains, which
ordinarily have so profound an effect on the heat winds of the summer, are deluged with
rain, and respond immediately with an astonishingly luxurious growth of grass and
herbage. The -air is both tempered in heat and loses its dryness for considerable periods
atter their visitations.

The distribution of rain for monsoonal disturbances is, however, very capricious in
comparison with that precipitated by the southern ‘' depressions.”” During some seasons
the whole of the northern half of the continent will benefit to a fairly uniform degree, at
another time some special region will be favoured. A remarkable example of this
peculiarity occurred in 1902, for when monsoonal rains were copiously falling over the
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major portion of Western Australia, the eastern half of the continent was suffering from
severe drought conditions.

During other seasons tongue-shaped regions extending southwards from the northern
shores of the continent will be particularly favoured in regard to rain. These regions may
extend to the interior of Western Australia, and simultaneously others may occur in the
Central Territory, in Western Queensland, and in the interior of New South Wales.

It is thus obvious that different parts of the continent are mainly dependent npon
forms of atmospheric disturbances for what may be called their fundamental rains, and
since there is a seasonal tendency for a particular class of storms to predominate, it rarely
happens that any year passes with a good rain being universally enjoyed. Again the
condition of drought can hardly affect the whole of the continent at the same time. At
the same time a more than ordinarily fortunate condition in one part of the continent
ordinarily implies drought conditions in another, or vice-versa. Thus°in New South
Wales, monsoonal rains, so beneficial to its north-western districts, rarely extend during
the same season to coastal areas, or to Southern Riverina. For this reason, it may
happen occasionally that sheep may with advantage, be sent 500 or 600 miles from
the coast for feed and water. Should the southern or antarctic low-pressures be the
predominating influence, the country to the south of the Murrumbidgee River is benefit-
ing at the expense of the remainder of the State.

Good coastal season ordinarily depends upon an anticyclonic control; when such
exists, the country west of the tablelands usually wants water.

A good season for Australia as a whole is dependent upon many circumstances. Not
only must the main rain-giving storms be well represented, but other favourable con-
ditions must also coexist. The general rate of translation of the atmosphere across the
continent is a factor of the utmost importance. Another is the latitude the cyclones and
anticyclones are moving in, and, further, the daily or periodic surgings of high and low
pressures to and from the equator is also a factor of considerable moment.

(ii.) Tume of Rainfall. Monsoonal rains affect the northern parts of the continent
in December or January, and may continue with diminishing energy for nearly six
months of the year. As they penetrate into higher latitudes the period of action is
delayed, but is not shortened, though the quantities of the fall materially lessen.
Antarctic sains are experienced during the winter months of the year, the resultant
quantities being reliable and consistently regular. The heaviest totals from this source
are precipitated on the west coast of Tasmania. Thus at Queenstown the total for one
year exceeded 140 inches, and even the average is 127.81 inches.

Anticyclonic rains occur at all times of the year, but more markedly from March to
September. They benefit particularly the southern area of the continent and are responsible
for many of the heaviest rainfalls and floods on the coastal districts of New South Wales.

(iii.) Wettest and Driest Regions. The wettest place in Australia is Geraldton, on the
north-east coast of Queensland, where the average annual rainfall is no less than 145
inches, the maximum yearly total being 211.24 inches and the minimum 69.87 inches.
The difference of range between these extremes is 141.37 inches.

The driest known part of the continent is about the Lake Eyre district in South
Australia (the only part of the continent below sea level), where the annual average is
‘but 5 inches, and where it rarely exceeds 10 inches for the twelve months.

The inland districts of Western Australia have until recent years been regarded as the
driest part of Australia, but authentic observations taken during the past decade at
settled districts in the extreme north-east of that State shew that the annual average is
from 10 and 12 inches.

(iv.) Quantities and distribution of Rainfall generally. The departure from the
normal rainfall increases greatly and progressively from the southern to the northern
shores of the continent, and similarly also at all parts of the continent, subject to
capricious monsoonal rains, as the comparisons hereunder will shew. The general distri-
bution is best seen from the map on page 182, shewing the areas subject to average
annual rainfalls lying between certain limits. The areas so defined are shewn in the
following table :—
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DISTRIBUTION OF AVERAGE RAINFALL.

Queens- | South [Northe'n| Western| Tas- |Common-

Average Annual - . .
N.8.W. | Victoria.l Sjunq, Aus. |Territ'’y.| Aus. | mania. | wealth.

Rainfall,

sqr.mls. |sqr. mls. [sqr.mls. |sqr. mls. {sqr.mls. |sqr. mls. |sqr. mls.| sqr. mls.

Under 10 inches | 81,144 | nil. (135,600 [306,663 | 6,300 408,300 | mil. 938,007

10—20 ,, 116,368 | 36,800 |255,300 | 57,935 {213,430 1400,720 nil. (1,080,048
20—30 ,, 77,910 | 27,900 {173,400 | 13,908 | 96,790 [113,700 | 11,395 | 515,008
30—40 . 20,414 | 18.770 { 58,700 ( 1,198 {120,600 39,100| 5,396 | 264,178
Over 40 ' 14,541 | 4,914 | 47,500 366 | 86,500 | 14,100 | 9,424 | 177,345

Total ares ...{310,372 | 87,884 (670,500 (380,070 {523,620 (975,920 | 26,215 (2,974,581

Referring first to the southern capitals it may be noted that the average at Melbourne
from authentic records is 26.81 inches; the maximum 36.42, and minimum 15.61; the
range therefore is 20.81 inches. At Adelaide the average determined from 67 years’
totals is 20.89, the maximum 80.63, the minimum 13.85, and the range therefore 16.78
inches. At Hobart 23.40 inches is the average annual rainfall, 40.67 ie the highest total
for one year, 13.43 is the lowest; thus 27.24 inches is the extreme range. The average for
Perth is 33.08 inches, 46.73 being the maximum and 20.48 inches the minimum ; the
range is therefore 26.25 inches. These figures appear to constitute an exception to the
general rule, but it should be mentioned as a possible explanation that records have there
been taken only since 1876, whereas the records at the other cities date from 1840 or
thereabouts.

Continuing the comparison of rainfall figures, Sydney's average annual total is 48.80
inches, its maximum 82.81 in 1860, and minimum 23.01 in 1888, thus the range is 57.80
inches. At Brisbane the disparities are greater still. There the average is 47.47 inches
—a trifle lower than that of Sydney—the annual maximum was 88.26 inches in 1893,
the minimum 16.17 inches in 1902, and the range therefore 62.09 inches.

In order to shew how the rainfall is distributed throughout the year in various parts
of the continent, the figures of representative towns have been selected. Port Darwin,
typical of the Northern Territory, shews that in that region nearly the whole of the rainfall
occurs in the summer months, while little or nothing falls in the middle of the year.
The figures of Perth, as representing the south-western part of the Continent, are the con-
verse, for while the summer months are dry, the winter ones are very wet. In Melbourne
and Hobart the rain is fairly well distributed throughout the twelve months, with a
maximum in October in the former, and in November in the latter. The records at
Alice Springs and Daly Waters indicate that in the central parts of Australia the wettest
months are in the summer and autumn. In Queensland, as in the Northern Territory,
the heaviest rains fall in the summer months, but good averages are also maintained
during the other seasons.

On the coast of New South Wales, the first six months of the year are the wettest,
with slight excesses in April and July; the averages during the last six months are fair
and moderately uniform. In general it may be said that one-fourth of the area of the
continent, principally in the eastern and northern parts, enjoys an annual average rain-
fall of from 20 to 50 inches, the remaining three-fourths receiving generally from 10 to 15
inches.

(v.) Curves of Rainfall and Evaporation. The relative amounts of rainfall and
evaporation at different times through the year are best seen by referring to the graphs
for a number of characteristic places. It will be recognised at once how large is the
evaporation, when water is fully exposed to the direct rays of the sun, and to wind, ete.

(vi.) Tables of Rainfall. The table of rainfall for a long period of years for each of
the various Australian capitals, affords information as to the variability of the fall in
successive years, and the list of the more remarkable falls furnishes information as to
what may be expected on particular occasions.
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RAINFALL AT THE AUSTRALIAN CAPITALS.

PERTH. ! ADELAIDE. BRISBANE. SYDNEY. MELBOGRNE. HoOBART.
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in. in, | in. in in. in in. in in. in in. in
1840 | ... 24.23 | 99 29.32 58.52 | 150 22.57
1 17.96| 93 49.31 76.31 | 142 30.18 13.95
2 20.31 | 122 28.82 48.82 | 137 31.16 23.60
3 17.19 {1 104 51.23 62.78 | 168 21.54 13.43
4 16.88 [ 136 63.21 70.67 | 157 30.74 26.25
5 1883 11244 ... 13919 ... ... 162.03[132¢ ... [23.93 ... |16.68] ...
6 26.89 | 108 | 20.33 | 31.43 | ... 141.79 | 43.83 | 139 | 60.42 | 30.53 27.24 |21.96) ... [19.31
¢ (7 yr.) (7 yr.) (7 yr.) (7 yr.) 6 yr.)
7 27.61 (107} ... ... 42801142 ... [30187 ... ... |14.46 .
8 19.74 |114 | ... 4259 ... | .. [59.17}137 3315 ... .. 3.
9 25441110} ... o} 121481140 44251 ... X
1850 |19.50 83 44,88 1157 26.98( ... E
1 30.63 | 128 3514 | 142 A
2 L27.34 | 118 43,78 | 145 X
3 27.00 | 127 46,11 | 130 .
4 15.35 } 105 . 29.281136} ... 3
5 23.151124 ... | ... | 528501381 ... {2821 ... .
6 24.02 {118 | 23.98 | ... ... |43.31]116{41.88{29.75 134 5
7 21.16 {107 ... ... |50.951135] ... |28.90|138 B
8 21.52 | 107 43.00 39.60 | 139 26.01 | 158 33.
9 14.85| 95 35.00] ... 42.06 | 128 21.82 { 156 3.
860 19.67 | 119 54.63 | 144 82.81 {182 25.38 [ 133 .
25.19 | 129 69.44 | 155 58.36 | 157 29.16 | 159 3
2 22.84 | 114 28.27| 98 23.98 1111 22.08 | 139 .
3 22.92 {131 68.82 1 146 47.08 1 152 36.42 | 165 X
4 19.45 | 109 47.001 114 69121187 | .. |27.40[144| ... 3
5 11475 961" ... |2411] 52} ... 136.29|128) .. [1594{119} .. [23.07| ... | ..
6 19.94 1115 | 20.23 | 51.18 | 142 (46.83) 36.81 {149 | 48.71 | 22.41 | 107 [ 25.55 | 23.65 | ... {25.99
9 yr.
7 19.35 | 106 -61.04 11121 ... ]50.68]126 25.79 1133 2271 ..
8 17.88 | 103 35.98 | 110 43.05 [ 127 18.27 | 120 18.081 ...
9 13.85 | 110 54.39 | 114 48.19 (134 24.58 { 129 23.87 | ...
1870 24.10 | 132 79.06 | 154 64.22 | 178 33.77 { 129 27531 ... 1 ..
1 23.51 [ 122 45.45 | 119 52.27 | 141 30.17 | 125 18.25( ...
2 23.16 | 130 49.22| 131 37.12 | 161 32.52 | 136 3176 | ...
3 21.60 {114 62.02 | 138 73.40 | 176 25.60 | 134 23.431| ...
4 17.23 {127 | ... }38.71]135 .. |63.60]173 28.10 { 134 24.09| ...
5 oo 292ri1s7| ... 67.03/162] ... |46.25{153| .. |[32.87|158| ... 9.25 | ...
612873{100| ... [13.43|110(20.33|53.42 {130 |54.63 | 45.69 | 156 | 53.35 | 24.04 | 134 | 27.57 {23.63 | ... |24.22
7120481031 ... |[24.85[135| ... [30.28{1119| .. (59.66|147| .. 124101124 ... [20.82] ...
8 139.72 | 143 22.08 | 112 o| 56 33 | 134 49.77 1129 25.36 | 116 29.764 ... ...
9 |41.34| 106 20.69 | 130 67.30 | 157 63.19 | 167 19.28 | 127 21.07| ...
1880 { 31.79 | 116 22.48 | 142 49.12 | 134 29.51 | 142 28.48 | 147 25.05 1 ...
1124781101 18.021135 20.39 { 117 41.09 1163 24.08 1134 22091 ...
2 135.68 109 15.70 | 134 42.62 | 121 42.28 (112 22.40 | 131 30.30] ...
3 | 39.65 | 122 26.76 | 161 32.22 | 114 46.92 | 157 23.71 {130 24.04 | ...
4 | 31.96 .. |1874|138| ... 143.49{136} ... |44.04]159 25.85 | 128 21.55 [171{ ...
513344 |116] ... |15.89{133} ... 1926.85|112{ ... |39.911145] .. (2694|123 ... |2829|176| ...
6 12890 89 |82.97)14.42 [172 | 19.97 | 53.66 | 152 | 43.13 | 39.43 ] 152 | 45.58 1 24.00 | 128} 24.42} 21.39 | ... | 24.44
7{87.52|105) ... {25.70|164| ... |81.54|238] .. [60.16{189| ... |32.39(153| ... [24.21|174| ...
81927.83 | 117 14.55 | 131 43.08 | 143 23.01 | 132 19.42 1 123 18.45 | 151
9+ 39.96 | 123 26.60 | 123 49.36 | 155 57.16 | 186 27.14 | 125 30.80 | 180
1890 | 46.73 | 126 25.78 { 139 73.02 | 162 81.42 {184 24.20 | 140 27.51 | 173
13033 93 14.01 | 113 41.68 | 143 55.30 | 200 26.73 | 126 23.25 | 160
2 | 31.23 122 21.53 | 137 64.97 | 145 69.26 | 189 24.69 | 124 17.17
3 [40.12 ] 145 21.49 | 129 88.26 | 147 49.90 | 208 26.80 | 140 27.46 | 146
41923.72{103] ... [20.78]134 44.02 143 38.22 | 188 22.60 | 138 27.39 1151
513301{123 ... (21281130} ... {5911(105| ... |3186(170} ... (17.04(131 ... |19.93{12L{ ...
6 [ 31.50103 | 34.20 | 15.17 | 121 | 20.69 | 44.97 | 121 | 58.00 | 42.40 | 157 | 50.87 | 25.16 |} 124 | 24.62 | 20.87 { 135 | 23.70
71927.25|101] ... [1542(119] ... [42.53}115| ... |42.52(136) .. [25.85 117 ... |20.45(153} ...
8 {382.04 109 20.75 | 116 60.60 { 131 43.17 | 149 15.61 |102| ... {20.40|164
9 | 31.96 | 104 18.84 | 119 37.35 137 55.90 | 172 28.87 (116} ... |20.68 | 166
1900 | 36.25 | 116 21.68 } 133 34.411110 66.54 | 170 28.09 1139 19.13 1136
1135.84|118 18.01 | 124 38.48 | 110 40.10 | 151 27.45 [ 113 23.68 | 147
2126.52{ 89 16.02 | 123 16.17| 87 43.07 | 176 23.08 } 102 21.90 | 150
3 [35.451139 25.47 | 134 49.27 | 136 38.62 | 169 28.43 | 130 25.85 | 139
4 134.62(118| ... |20.31|117 .. 183231124 45.93 | 155 20.72 11281 . 22.40 | 139
5084001101 ... |22.28|131] ... |36.76|108] ... i35.03]144} ... |2564]120} .. 132.08|168] ..
6 131.51 1112 | 32.54 | 26.51 | 127 | 20.53 | 42,84 { 125 } 39.16 | 31.89 | 159 | 44.28 { 22.29 | 114 | 25.50 | 23.28 | 155 | 22.98
1g{ns.f 33.03 20.89 47.47 48.80 26.35 23,38
0.0
Yrs. (31) 67) ! 67 67) (63} (66)
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The following are the more remarkable falls of rain
in the States of Western Australia, South Australia, Queensland and New South Wales :—

HEAVY RAINFALLS, NEW SOUTH WALES, UP TO 1906 INCLUSIVE.

Ix

Bustard Head

Nempoffownor | . |Ampe| Nemeolfownor | pue |Amnt
Albion Park 8 Feb., 1895 10.00 || Kempsey ... .1 10 Mar., 1893 | 10.34
Albury ... 14 ,, 18981 10.70 § Leconfield ... L9, , | 14.53
Alme Dorrigo ..| 22 Jan., 1893 | 10.27 || Liverpool ... .| 23 Feb., 1874 | 10.39
Anthony ...{ 28 Mar., 1887 | 17.14 || Maitland W. ...} 9 Mar.,1898 ] 14.79

" ...| 15 Jan., 18901 13.18 || Major’s Creek .| 14 Feb., 1898 | 12.32
Arnold Grove {28 May, 1889 | 11.13 || Mittagong... 6 Mar., 1893 11.71
" ” ... 20 Mar., 1892 | 10.08 || Morpeth a9, . | 21.52
Araluen ...l 14 Feb., 1898 10.51 || Mount Kembla ...| 14 Feb., 1898 10.25
. ...| 15 Feb., 1898 | 13.86 || Myra Vale... |14, 5 | 10.00

Billambil ... .| 14 Mar.,1894 | 12.94 || Nambucca Heads ...] 3 Apr., 1905 10.62

Bowral ...l 6 ,, 1893|11.94 || Nepean Tunnel ...| 14 Feb., 1898 | 12.30

Bowraville... ...] 22 June, 1898 | 11.50 || Newecastle ... .} 19 Mar., 1871} 11.17

Broger’s Creek .| 14 Feb., ,, ]20.05 . 9, 1893|11.14.

Bulli Mountain .1 19 Mar.,1894 | 10.45 || Nowra ...{ 11 July, 1904 | 11.50

’ ’ ...| 13 Feb., 1898 17.14 || Parramatta ...| 28 May, 1889 | 11.94

Burwood ... ...| 28 May, 1889 | 11.75 ' .| 20 Mar., 1892 11.01

Camden ...| 11 July, 1904 | 10.90 || Port Macquarie 9 Nov., 1887 | 10.76

Camden Haven .| 22 Jan., 1895 | 12.23 || Port Stephens ...| 9 Feb., 1889 10.15

Canley Vale .{ 28 May, 1889 | 10.06 || Prospect ...] 28 May, 1889 | 12.37

5 ...} 20 Mar., 1892 | 10.85 || Raymond Terrace ...| 28 Sep., 71903 | 10.32

Castle Hill ...| 28 May, 1889 13.49 | Richmond... ...{ 28 May, 1889 12.18

Colombo Lyttleton ...; 5 Mar.,1893 | 12.17 || Robertson ... ...{ 14 Feb., 1898 | 10.00

Condong ...] 27 ,, 1887,18.66 ' ...} 10 July, 1904 } 10.50

" .| 15 Jan., 1890 11.50 || Rooty Hill... ...| 27 May, 1889 | 11.85

Cookville ... ... 1 Apr., 1892 11.31 || Rylstone .28 ,,, , |10.26

Coramba ...| 11 June, 1893 10.83 i| Seven Oaks .i 22 June, 1898 | 11.06

Cordeaux River .| 26 Feb., 1873 | 10.98 || Springwood ...| 7 Mar.,1894110.55

y ' ..l 8 ,, 1890} 11.51 ) Taree ...| 28 Feb., 1892 | 12.24
I ' ...| 14 Feb., 1898 | 22.58 || Terara |26 ,, 1873|12.57
' ' ...{ 31"Aug., 1906 | 10.31 {| Tomago 9 Mar., 1893 | 13.76

Cudgen ...| 15 Mar., 1894 10.23 || Tongarra ... .| 9 July, 1904 | 11.10

Dapto West .1 14 Feb., 1898 12.05 || Tongarra Farm .1 14 Feb., 1898 | 15.12

Darkes’ Forest | 8 ,, 1895]11.10 | Towamba ... ...l 5 Mar., 1893 | 20.00

Dunheved ... .} 28 May, 1889 12.40 || Tweed Heads ...j14 Jan., 1890 10.53

Eden 4 ,, 18751(10.52 4y ' .| 14 Mar.,1894 | 11.40

Fernmount 2 Feb., 1890 10.36 i| Trial Bay ... 9, 1893]11.13

' 2 June, 1903 | 11.29 || Wollongong .1 26 Feb., 1873 ,11.00

Goorangoola 9 Mar.,1893{ 10.84 ' ...| & Apr., 1882 10.00

Guy Fawkes 4 2 June,1903| 11.30 || Woolgoolga ...| 11 June, 1893 | 10.83

Hercynia ... ...| 28 May, 1889 | 11.85 | Yellow Rock .| 14 Feb., 1898 | 11.69

Holy Flat ... .4 12 Mar., 18871 12.00 || South Head

sy ay ees ...| 28 Feb., 1892 12.24 (near Sydney)...| 29 Apr., 1841 20.12
Jamberoo ... .14 ,, 1898{ 10.92 . e .{ 16 Oct., 1844 | 20.41
Kareela .| 20 Oct., 1902 11.73

HEAVY RAINFALLS QUEENSLAND, UP TO 1896, INCLUSIVE.

Ayr ...| 20 Sep., 1890 | 14.58 || Bowen Park .1 16 Feb., 1893 10.38
' ...| 25 Mar., 1891 | 10.19 || Brisbane ... ...| 21 Jan., 1887 | 18.31
'y ...| 26 Jan., 1896 | 10.50 {| Bromby Park {Bowen)| 14 Feb., 1893 | 13.28

Beenleigh ... ...21 ,, 1887}11.30 . v 20 Jan., 1894 | 11.20

Bloomsbury ...t 14 Feb., 1893 | 17.40 || Bulimna (Brisbhane)...| 16 Feb., 1893! 10.40

. ...| 27 Jan., 1896 | 10.52 || Bundaberg .| 81 Jan., 1893 | 10.15

. Bowen ...] 13 Feb., 1893 14.65 j| Burketown LA15 0, 18911 18.58
.20 Jan., 1894 | 11.11 . 18 Feb., 1888 | 10.14
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HEAVY RAINFALLS, QUEENSLAND—CONTINUED.

Na.mIe‘ ;)cf&'ﬁg::n or Date. AitxxllstTG. N&mie‘ &f&’ll‘igyn or Date.
Bustard Head .| 80 Jan., 1893 11.85 || Lytton ...{ 13 Mar., 1892
Caboolture .. .21 ,, 1887{10.00 vy ...| 16 Feb., 1893
Cairns .../| 11 Feb., 1889 | 14.74 || Mackay ...t17 ,, 1888

. .21 Apr., 1889 12.40{ ,, |15 . 1893

. .4 & ,, 189114.08a| Macnade Mill

s ...[ 19 Jan., 1892 10.56 (Townsville) .1 28 Mar., 1891
Caloundra... Je1 ,, "1ss7|10.50] ,, 15 ,, 1893
Cape Grafton 5 Mar., 1896 | 13.37 vy vy 18 Jan., 1894
Cardwell .| 18 ,, 1887 10.15 ’s . 17 Apr., 1894

’s .{ 80 Dec., 1889 | 12.00 || Marlborough ...| 17 Feb., 1888

’s ...| 2Jan., 1890} 10.06 . .| 29 Jan., 1896

1 ...| 28 Mar., 1890 12.00 || Mein .. ...{ 4 Apr., 1895
Clare ...l 26 Jan., 1896 | 15.30 [{ Mooloolah... .| 13 Mar., 1892
Collaroy .80 ,, 1896 14.25 'y 2 Feb., 1893
Cooran 1 Feb., 18938 18.62 'y ... 9Jun., 1893

’e 9 Jun., 1893 10.12 | Mount Perry ...| 24 Feb., 1887
Cooroy o9, v 13.60 i) Mundoolun J 21 Jan., 1887
Cressbrook .{ 16 Feb., 1893 | 10.65 || Musgrave ... 6 Apr., 1894
Crohamhurst Nanango ... . 9 Jun., 1893

(Blackall Range)| 81 Jan., 1893 10.78 || Nerang . 15 ,, 1892

v 'y 2 Feb., 1893 | 85.71 || Netley (Rockhampton) 29 Jan., 1896
Crohamhurst ...| 9Jdun., 1893 18.31 || North Pine |21 ,, 1887
Cryna (Beaudesert) ...| 21 Jan., 1887 | 14.00 .| 16 Feb., 1893
Donaldson... .27 ,, 1891f11.29 Palmwoods [ Y S '
Dungeness ...} 16 Mar., 1893 ( 22.17 || Pittsworth .11 Mar., 1890

'y . .| 19 Jan., 1894 | 11.84 || Port Douglas .. 8 ,, 1887

17 Apr., 1894 | 14.00 'y . ...| 12 Feb., 1888
Eddmgton(Cloncurry) 23 Jan., 18911 10.33 v v ...{ 20 Jan., 1892
Emu Park.. .81 ,, 1893} 10.00 v » .1 23 Feb., 1894
Esk ...{21 ,, 1887]10.70 ’s ’s ...] 7 Apr., 1894
Fassifern ... .21, ’e 10.20 || Ravenswood ...| 24 Mar., 1890
Geraldton ... ... 11 Feb., 1889 17.13 v ...| 27 Jan., 1896

- ...| 81 Dec., 1889 | 12.45 || Redecliffe .21 ,, 1887

. .} 25 Jan., 1892 11.10 ' ...| 16 Feb., 1893

' 6 Apr., 1894 16.02 || Rockhampton 17 ,, 1888

vy ...| 8 Mar.,1896] 11.42 ’y ...| 29 Jan., 1896
Gladstone ... ...| 18 Feb., 1888 12.37 || Sandgate ... .21 ,, 1887

. .| 81 Jan., 1893 | 14.62 .| 16 Feb., 1893
Glen Broughton 5 Apr., 1894} 18.50 St Helena, 16, .
Gold Creek Reservoir | 16 Feb., 1893 | 11.16 || St. Helens (Mackay) 24 , 1888
Goodna .. 21 Jan., 1887 ) 11.00 | St. Lawrence 47,
GoondlMlll(Gerald n) 20 ,, 1892%11.10 . .1 30 Jan., 1896

6 Apr., 18941 15.69 Tab agalba, 21 ,, 1887

Hmughton Va.lley ...| 26 Jan., 1896 18.10 TambourmeMountam 17 July, 1889
Holmwood(Woodford) 2 Feb., 1893} 16.19 )| The Hollow {Mackay) 23 Feb., 1888
Ingham .| 18 Jan., 1894 | 12.60 2 Mar., 1891
...| 7 Apr., 1894 10.10 Tooloombah .| 29 Jan., 1896
Inkerma.n .| 21 Sep., 1890 | 12.93 || Townsville.. |24 ,, 1892
Inneshowen ' Woodford . 2 Feb., 1893
(Johnstone River)| 30 Dec., 1889 | 14.01 | Woodlands (Yeppoon) 10 ,, 1889
Inskip Point ...| 18 Mar.,1892| 10.65 ’e v 26 Jan., 1890
Kamerunga (Cairns) | 20 Jan., 1892 18.61 . . 25 Mar., 1890

'y s ...} 28 Feb., 1894 10.10 ’s ’s 31 Jan., 1893
Kamerunga 6 Apr., 1894 | 14.04 yy ' 30 Jan., 1896

’s 5 ,, 1895]12.831 ’s . 9 Feb., 1896

s ...| 5 Mar.,1896| 11.81 || Yandina 1, 1893
Lake Nash .| 10 Jan., 1895 | 10.02 ’s ...] 9Jun., 1893
Landsborough 2 Feb., 1893} 25.15 || Yeppoon ...| 81 Jan., 1893

... 9Jun., 1893|12.80 yy 4180 ,, 1896
Lytton .| 21 Jan., 1887 12.85

Amné.
*ins.

10.60
11.74
10.10
10.46

10.61
10.50
12.56
14.26
14.24
10.84
10.50
11.53
29.11
11.50
10.00
17.95
13.71
10.00
12.85
11.97
11.60
14.97
12.30
14.68
13.00
10.00
11.50
10.25
10.00
17.00
10.52
14.00
17.35
10.82
10.53
10.50
14.03
11.20
12.00
12.10
15.00a
10.00
10.91
15.192
10.39
11.70
19.20
14.93
10.00
10.22
14.25
23.07
11.91
13.97
20.08
12.70
20.05
11.02

-
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HEAVY RAINFALLS, WESTERN AUSTRALIA, UP TO 1906 INCLUSIVE.

NamI?o‘c):fa.l 'Li‘&?n or Date. Aix::;t. Namﬁot(); irito;fm or Date. AiI;l;:.t.
Balla Balla ...| 20 Mar., 1899 6.00 || Port Hedland 7 Feb., 1901 3.56
o Jer ,, 1899|14.40| 8 . | 9.55
Boodaril ... 3 Jan., 1894 | 10.03 || Roebourne... 3 Apr., 1898 11.44
. 4, v 5.22 ' T 6 Mar., 1900 | 10.32
" .| 21 Mar., 1899 | 14.53 || Tambrey 6 . | 11.00
" 6 Feb., 1901 | 1.91 ) .48 ,, 1903 10.46
" T, ” 9.16 {| Thangoo ...| 17-19 Feb.’96 | 24.18
Bamboo Creek ...| 22 Mar., 1899 { 10.10 - .| 28 Dec., 1898 | 11.15
Carlton .| 11 Jan., 1903 | 10.64 || Whim Creek 2 Apr., 1898 17.08
Cossack ...| 8 Apr., 1898]12.82 . .8, 5 129.41
e ..j15 ,, 1900( 6.89 » ...{ 20 Mar., 1899 8.89
1 416 » | 13.23 ' Jetr o, W1 18.17
Croydon . ...| 8 Mar.,1903|12.00 ' 6 ,, 1900 10.03
Cocos Island ...| 29 Nov., ,, {14.38 . . ..l 8 ,, 1903|10.44
Derby ... 29 Dec., 1898} 13.09 | Wyndham ...| 27 Jan., 1890 11.60
' 130 ' 7.14 " . W11, 1903 9.98
Kerdiadary 7 Feb., 1901 | 12.00 1 .12, . 6.64
Millstream . 5 Mar., 1900 | 10.00 ' 418 . 4.20
Obagama ... ...| 16 Feb., 1896 | 3.95 || Yeeda ...] 28 Dec., 1898 | 8.42
” LT, . 6.30 ” ..l29 ’ 6.88
' . 18, ) 7.22 ' 130 ,, - 6.12
Point Torment .| 17 Dec., 1906 | 11.86
HEAVY RAINFALLS, SOUTH AUSTRALIA, UP TO 1901 INCLUSIVE.
Borroloola ... ...| 14 Mar., 1899 | 14.00 j| Pine Creek 8 Jan., 18971 10.85
Lake Nash 121 ,, 1901 10.25 || Port Darwin T 5 1 11.67

8. Snowfall.—Light snow has been known to fall even as far north, occasionally, as

latitude 31° 8., and from the western to the eastern shores of the continent. During
exceptional seasons it has fallen simultaneously over two-thirds of the State of New South
Wales, and has extended at times along the whole of the Great Dividing Range, from its
southern extremity in Victoria as far north as Toowoomba in Queensland. During the
winter snow covers the ground to a great extent on the Australian Alps for several months
where also the temperature falls below zero Fahrenheit during the night, and in the
ravines around Kosciusko and similar localities the snow never entirely disappears.

The antarctic “V”-shaped disturbances are always associated with our most
pronounced and extensive snowfalls. The depressions on such occasions are very steep in
the vertical area, and the apexes are unusually sharp-pointed and protrude into very low
latitudes, sometimes even to the tropics.

9. Hail.—Hail falls throughout Australia most frequently along the southern shores
of the continent, and in the summer months. The size of the hailstones generally
increases with distance from the coast, a fact which lends strong support to the theory
that hail is brought about by ascending currents. Rarely does a summer pass without
some station experiencing a fall of stones exceeding in size an ordinary hen-egg, and
many riddled sheets of light-gauge galvanised iron bear evidence as to the weight and
penetrating power of the stones.

Hail storms occur most frequently in Australia when the barometric readings
indicate a flat and unstable condition of pressure. They are invariably associated with
tornadoes or tornadic tendencies, and on the east coast the clouds from which the stones
fall are generally of a remarkable sepia-coloured tint.
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10. Barometric Pressures.—The mean annual barometric pressure in Australia
varies from 29.95 inches on the north coast to 30.06 inches over the central and southern
parts of the continent. In January the mean pressure ranges from 29.84 inches in the
northern and central areas to 29.94 and 29.95 inches in the southern. The July mean
pressure ranges from 30.04 inches at Port Darwin to 30.32 at Alice Springs. Barometer
readings, corrected to mean sea level, have, under anticyclonic conditions in the interior
of the continent, ranged from 380.81 inches to as low as 28.44. This lowest record was
rvegistered at Townsville during a hurricane on the 9th March, 1908. The mean annual
fluctuations of barometric pressure for the capitals of Australia are shewn on page 131.

11. Wind.—(i.) Trade Winds. The two distinctive wind currents in Australia are,
as previously stated, the south-east and westerly trade winds. As the belt of the earth’s
atmosphere in which they blow apparently follows the sun’s ecliptic path north and
south of the equator, so the area of the continent affected by these winds varies at differ-
ent seasons of the year. During the summer months the anticyclonic belt travels in very
high latitudes, thereby bringing the south-east trade winds as far south as 30° south
latitude. The westerly trade winds are forced a considerable distance to the south of
Australia, and are very rarely in evidence in the hot months. When the sun passes to
the north of the equator, the south-east trade winds follow it, and only operate to the
north of the tropics for the greater part of the winter. The westerly winds, by the same
force, are brought into lower latitudes during the same period of the year. They sweep
across the southern areas of the continent from the Leeuwin to Cape Howe, and during
some seasons are remarkably- persistent and strong. They occasionally penetrate to
almost tropical latitudes, and though usually cold and dusty, are of the greatest service
to the country, for being rain-bearing winds, moisture is by their agency precipitated over
vast areas in the south of the Continent. '

(ii.) Land and Sea Breezes. The prevailing winds second in order of importance
are the land and sea breezes. These generally blow at right angles to the coast line in
their early stages, but are deflected to the north and south in the middle and later
periods of the blows.

On the east coast the sea breezes which come in from the north-east, when in full
force, frequently reach the velocity of a gale during the afternoon in the summer months,
the maximum hourly velocity, ordinarily attained about 3 p.m., not unfrequently attain-
ing a rate of 35 to 40 miles per hour. This wind, although strong, is usually shallow in
depth, and does not ordinarily penetrate more than 9 or 12 miles inland.

The land breezes on the east coast blow out from a south-westerly direction during
the night.

On the western shores of the continent the directions are reversed. The sea breezes
come in from the south-west, and the land breezes blow out from the north-east.

(iii.) Inland Winds. Inland, the direction of the prevailing winds is largely regu-
lated by the seasonal changes of pressure, so disposed as to cause the winds to radiate
spirally outwards from the centre of the contincnt during the winter months, and to
circulate spirally from the seaboard to the centre of Australia during the summer months.

(iv.) Prevailing Direction at the State Capitals. In Perth, southerly is the prevail-
ing direction for November to February inclusive, and north-north-easterly for the mid-
winter months.

In Adelaide the summer winds are from south-west and south, and in the winter
from north-east to north.

In Brisbane, south-east winds are in evidence all the year round.

In Sydney, from May to September the prevailing direction is westerly, and for the
remaining seven months north-easterly.

Melbourne winter winds are from north-west to north-east, and those of the summer
from south-west to south-east.

At Hobart the prevailing direction for the year is from north-west.
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Over the greater part of Australia January is the most windy month, i.e., is the
month when the winds are strongest on the average, though the most violent wind
storms occur at other times during the year, the time varying with the latitude.

12. Cyclones and Storms.—(i.) General. The ‘‘elements’’ in Australia are ordi-
narily peaceful, and although severe cyclones have visited various parts, more especially
coastal areas, such visitations are rare, and may be properly described as erratic.

During the winter months the southern shores of the continent are subject to
cyclonic storms, evolved from the V-shaped depressions of the southern low-pressure
belt. They are felt most severely over the south-western parts of Western Australia, to
the south-east of South Australia, in Bass Straits, including the coast-line of Victoria,
and on the west coast of Tasmania. Apparently the more violent wind pressures from
these cyclones are experienced in their northern half, that is, in that part of them which
has a north-westerly to a south-westerly circulation.

Occasionally the north-east coast of Queensland is visited by hurricanes from the
north-east tropics. During the first three months of the year these hurricanes appear to
have -their origin in the neighbourhood of the South Pacific Islands, their path being a
parabolic curve of south-westerly direction. Only a small percentage, however, reach
Australia, the majority recurving in their path before reaching New Caledonia.

Anemometrical records for these storms do not exist, but the fact that towns visited
by them have been greatly damaged indicates that the velocity must be very great.
Fortunately the area covered by these storms is very small when compared with the
southern cyclones, and the region affected during an individual visitation is very limited.
The heaviest blows are experienced to the west of the vortex with south-east to south-
west winds.

(ii.) Severe Cyclones. Very severe cyclones, popularly known as ‘‘ Willy Willies,"”
are peculiar to the north-west coast of Western Australia from the months of December
to March, inclusive. They apparently originate in the ocean, in the vicinity of the
Cambridge Gulf, and travel in a south-westerly direction with continually increasing
force, displaying their greatest energy near Cossack and Onslow, between latitudes
20° and 22° South. The winds in these storms, like those from the north-east tropies,
are very violent and destructive, causing great havoc amongst the pearl-fishers. The
greatest velocities are usually to be found in the south-eastern gradient of the cyclones,
with north-east to east winds. After leaving the north-west coast, these storms either
travel southwards, following the coast-line, or cross the continent to the great Australian
Bight. When they take the latter course their track is marked by torrential rains, as
much as 29-41 inches, for example, being recorded at Whin Creek from one such occur-
rence. Falls of 10 inches and over have frequently been recorded in the interior of
Western Australia from similar storms.

Cyclones occasionally develop from incipient monsoonal low-pressures in the interior
of the continent. Their formation is apparently materially assisted by the advancing
high-pressures to the west of them, for they seldom or never appear without this
accompaniment. The velocity and duration of the resultant gales, too, has a distinet
relation to the magnitude of pressure in the anticyclones. Evidence of excess of high
pressures on such occasions indicates severe gales in the cyclone, and in the case of
moderate pressures, moderate gales.

" These cyclones do not attain their severest phases until they reach the seaboard
The most violent winds occur in the south-western quadrant, with south-west to south-
east winds. The area affected on the coast line is not usually very great. During the
visitation of one of these storms, about 500 miles in diameter, in July 1903, a strip of
land, only 80 miles in extent, was affected. But so severe was the gale within this
region that steamers of from 8000 to 10,000 tons, leaving Port Jackson, were buffeted
and tossed about like corks by the turbulent sea. Notwithstanding this, vessels 200
miles to the east lay becalmed, and had no indication of the viclent atmospheric
upheaval relatively so near.
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Though storms of this type may occur at any time of the year, they are more
frequent during the months of August and September. The velocity of the wind has on
one occasion reached the rate of 120 miles per hour.

(iii.) Southerly Bursters. The ‘‘Southerly Burster” is a characteristic feature of
the eastern part of Australia. It is a cool, or cold, wind peculiar to the coastal districts
of New South Wales, south of latitude 830°. In a modified form, however, it also
appears in the interior of that State, in Victoria, and the western districts of
Queensland.

The “ Southerly Bursters” invariably follow periods of hot weather, and are a great
relief to the population settled over the favoured areas. They occur in all months, from
August to May inclusive, but most frequently in November. The preceding winds in
the early and late summer months are from a north-westerly, and in the midsummer
months from a north-easterly direction. A rise in the barometer always takes place
before their advent, but no relation has been established between the time this rise
begins and the moment of the arrival of the wind itself, neither is there any apparent
connection between the velocity of the wind and the rate or gradient of the barometric
rise, notwithstanding that records of nearly fifteen hundred ‘‘ Bursters,”’ extending over
a period of 40 years, have been analysed with a view to ascertaining if such a connection
could be established. All that can be said is that, should the rise be sharp and .rapid,
the life of the blow will be short, while a slow and gradual one indicates a long and
steady blow from the south, after the initial ‘‘Burster’” has passed. ‘' Southerly
Bursters’’ are usually first noted on the extreme south coast, and travel northward at a
rate of 20 miles per hour. The rate of translation has ordinarily no definite relation to
the velocity attained by the wind itself.

“Bursters” frequently occur simultaneously at several places along the seaboard, and
occasionally they have been known to progress down the coast from north to south.
While they may arrive at any time during the day or night, the interval between sundown
and midnight is that in which they ordinarily occur.

This type of storm is usually associated with “V”-shaped depressions, but occasion-
ally a condition of relatively high barometric pressures in Victoria will induce their
occurrence. It is most frequent during seasons of sporadic rains, and very rare during
good years in the interior. In the summer of 1890, the year of the great Darling River
flood, only sixteen visitations occurred, and even these were of a very mild character.
The series of good years in the interior of Australia, since 1903, has been remarkable for
the small annual number of ‘“‘southerly bursters.”

The greatest number ever experienced in a single sumimer is 62, the average being 32.

In the months of December and January they are usually short lived, and two may
cccur within the twenty-four hours. In the early and late summer months the inter-
vening periods of warm weather are longer, and the winds are longer sustained, the
energy being supplied from the moro promounced high pressures prevailing at these
seasons of the year. The velocity varies from a rate of a few miles an hour to over 80
miles per hour, the maximum puffs occurring about an hour after the arrival of the
burster. During recent years there has been a falling off both in their number and
strength, the reason for which is not yet understood, but it is suspected that the gradua
extension of the agricultural and pastoral industries to the interior of the country may
be one of the causes of the change.

Winds of a like character, and possibly derived from similar atmospheric actions and
conditions, are— )

In Europe—*‘ The Bora,’’ a sharp, cold north-east wind, which blows from’ the
Croatian and Illyrian Mountains along the coast of Dalmatia from Trieste- south-
ward ; and the ‘‘ Mistral,”” a violent northerly wind which blows from France to the
Gulf of Lyons. :
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GRAPHS SHEWING ANNUAL FLUCTUATIONS OF MEAN MAXIMUM AND MINIMUM
TEMPERATURE AND HUMIDITY IN SEVERAL PARTS OF THE COMMONWEALTH
OF AUSTRALIA.
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EXPLANATION OF THE GRAPHS OF TEMPERATUGRE AND HuMIDITY.—In the above graphs, in
which the heavy lines denote ‘temperature’ and the thin lines ‘humidity,’ the fluctuations of mean
temperature and mean humidity are shewn throughout the yvear. These curves are plotted from
the data given in the Climatological Tables hereinafter. 'The temperatures are shewn in degrees
Falirenheit, the inner columns giving the corresponding values in centigrade degrees. Humidi-
ties have not been obtained for Port Darwin, Daly Waters, or Alice Springs.

For the thin lines the degree numbers represent relative humidities, or the actual percentages
of actual saturation on the total for the respective temperature.

In both cases the upper line represents the mean of the maximum, and the lower line the
mean of the minimum results; thus the curves also shew the progression of the range hetween
maximum and minimum temperatures throughout the year.

INTERPRETATION OF THE GRAPHS.—The curves denote mnean monthly values. Thus, taking,
for example, the temperature graphs for Perth, the niean readings of the maximum and minimum
temperatures for a nunber of years on 1st January would give respectively about 83° Fahr. and
62° Fahr. Thus the mean range of temperature on that date is the difference, viz., 21°. Simi-
larly, observations about 1st June wonld give respectively about 66° Fahr. and 51° Fahr., or a range
of 15°.

In & similar manner it will be seen that the mean of the greatest humidities, say on 31st
March, is about 64 and the mean of the least hunidities 55; in other words, at Perth, the degree
of saturation of the atmosphere by aqueous vapour ranges on 31st March between 64 % and
55 %.
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GRAPHS SHEWING ANNUATL FLUCTUATIONS OF MEAN RAINFALL AND MEAN
EVAPORATION IN SEVERAL PARTS OF THE COMMONWEALTH OF AUSTRALIA.
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(For explanation see next page.) _ -
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EXPLANATION OF THE GRAPHS OF RAINFALL AND EvaPoraTION.—On the preceding graphs thick
lines denote rainfall and thin lines evaporation, and shew the fluctuation of the mean rate of fall
per month throughout the year. The results, plotted from the Climatological Tables hereinafter,
are shewn in inches (see the outer columns), and the corresponding metric scale (centimetres) is
shewn in the two inner coluins. The evaporation is not given for Hobart, Port Darwin, Daly
Waters, or Alice Springs, and the rainfall is not given for Dubbo, Laverton, W.A.. and Cool-
gardie.

INTERPRETATION OF THE GRArHS.—The distance for any date from the zero line to the curve
represents the average number of inches, reckoned as per month, of rainfall at that date. Thus,
taking the curves for Adelaide, on the 1st January the rain falls on the average at the rate of
about four-fifths of an inch per month, or, say, at the rate of about 9% inches per vear. In the
middle of June it falls at the rate of nearly 3 inches per month, or, say, at the rate of about
36 inches per year. At Dubbo the evaporation is at the rate of nearly 17 inches per month about
the middle of January, and only about 1} inches at the middle of June.

GRAPHS SHEWING ANNUAL FLUCTUATIONS OF MEAN BAROMETRIC PRESSURE FOR
THE CAPITALS OF THE COMMONWEALTH OF AUSTRALIA.
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EXPLANATION OF THE GRAPHS OF BAROMETRIC PRESSURE.—On the above graphs the lines
representing the yearly Huctuation of barometric pressure at the capital cities are means for long
periods, and are plotted from the Climatological Tables given hereinafter. The pressures are
shewn in inches on about 2% times the natural scale, but the corresponding pressures in centi-
metres are also shewn in the two inner columas, each division representing one millimetre.

INTERPRETATION OF THE BAROMETRIC GRarHS.—Taking the Brisbane graph for purposes of
illustration, it will be seen that the mean pressure on 1st January is about 29.93 inches, and there
are maxima in the middle of May and August of about 30.15 and 30.14 respectively. The double
maxima appear clearly on each graph.
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RAINFALL OF AUSTRALIA.
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The above map has been prepared from a chart shewing the isohyets (curves of equal mean
annual rainfall) for every 10 inches for Australia, supplied by the Commonwealth Meteorologist,
and compiled from the most recent information. It was impracticable on the small scale map to
Aistinguish between the areas with 40 to 50, 50 to 60, 60 to 70, and over 70 inches of rain annually.
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In North America, the ‘“Northers” of Texas have similar characteristics, and in
South America ‘ The Pampero,” a cold and strong southerly wind which blows over the
Pampas of Argentina, is almost identical with the ‘‘Southerly Bursters.” The ‘‘ Te-
huantepec” winds that blow on the Pacific side of Central America are also very similar.

All parts of Australia are subject during the summer months to hot, desiccating
winds, of two kinds. The most comnlon and general class are associated with low-
pressure isobars. The more rare and local hot winds are caused by the heating of
descending air on the lee-side of mountains. In Victoria the former class are known as
“Brick Fielders,” a name originally applied to the ‘‘Southerly Bursters” in Sydney,
because of the dust they raised from the brickfields to the south of the city. When the
goldfields were discovered in Victoria the miners hailing from Sydney gave the name to
the dusty winds from the opposite quarter.

The hot winds on the south-eastern littoral are analogous to the ‘‘Chinook” winds
which blow at the eastern foot of the Rocky Mountains; to the “Feehn” winds of the
Alpine Valleys; and to the ‘‘North-Westers” of the Canterbury Plains in the Middle
Island of New Zealand.

13. Influences affecting Australian Climate.—Australian history does not cover a
sufficient period, nor is the country sufficiently occupied, to ascertain whether or not the
advance of settlement has materially affected the climate as a whole. ILocal changes
therein, however, have taken place, a fact which suggests that settlement and the treat-
ment of the land have a distinct effect on local conditions. For example, the mean
temperature of Sydney shews a rise of two-tenths of a degree during the last twenty
vears, a change probably brought about by the great growth of residential and manu-
facturing buildings within the city and in the surrounding suburbs during that period.
Again, low-lying lands on the north coast of New South Wales, that originally were
seldom subject to frosts, have with the denudation of forests from the surrounding hills
experienced annual visitations, the probable explanation being that, through the absence
of trees, the cold air of the high lands now flows, unchecked and untempered, down
the sides of the hills to the valleys and lower lands.

It is pointed out by Abercromby,l as shewing the influence of irrigation on climate,
that “Before the Suez Canal was made, the desert through which it is cut was said to
be rainless ; now since the Bitter Lakes have been filled up with water, rain falls on an
average eight days in the year at Ismailia.” And in the United States, General A. W.
Greely® says, concerning *‘ Heat Waves,” “It seems possible that the frequency and
intensity of such visitations have difninished on the Pacific coast, since Tennant's record
of hot days (classing as such those on which the temperature rose to 80° or above, at
San Francisco) indicates that their annual number has very materially diminished since
1859. For seven years prior to 1859 such days averaged thirteen yearly, and since that
time, up to 1871, the average yearly number is but four. The immense quantity of
land placed under irrigation and the vast increase in vegetation are obvious reasons why
there should be some diminution in this respect.”

(i.) Imfluences of Forests on Climate. As already indicated, forests doubtless
exercise a great influence on local climate, and hence, to the extent that forestial under-
takings will allow, the weather can be controlled by human agency. The direct action
of forests is an equalising one; thus, especially in equatorial regions and during the
warmest portion of the year, they considerably reduce the mean temperature of the air.
They also reduce the diurnal extremes by their shade, by altering the extent of radiating
surface, by evaporation, and by checking the movement of air. While decreasing
evaporation from the ground, they increase the relative humidity. Vegetation greatly

1. " Seas and Skies,” Hon. Ralph Abercromhy. 8vo, London, 1888, p. 30.
2. " American Weather.” .8vo, London, 1888, p. 253.

.
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diminishes the rate of flow-off of rain, and the washing away of surface soil. Thus
when a region is protected by trees, steadier water supply is ensured, and the rainfall is
better conserved. In regions of snowfall the supply of water to rivers is similarly
regulated, and without this and the sheltering influence of ravines and * gullies”. water-
courses supplied mainly by melting snow would be subject to alternate periods of flooding
and dryness. This is borne out in the inland,rivers. Thus the River Murray, which
has never been known to run dry, derives its steadiness of flow mainly through the
causes above indicated.

(ii.) Direct Influences of Forest on Rainfall. Whether forests have a direct influence
on rainfall is a debatable question, some authorities alleging that precipitation is
undoubtedly induced by forests, while others contend the opposite. According to Dr.
Hann, observations have been made in India and Germany which support the idea that
the destruction of trees has had a most deteriorating effect upon the climate.' In the
'Cordilleras clouds with rain falling from them can be seen hanging over forests, while
over contiguous lands covered with shrubs or used for agriculture the sky is blue and the
sun is shining.

In America the influence of forests on the rainfall is still debated, but in Europe
authorities contend that forests encourage frequent rainfalls. Hann states that a
surface which keeps the air moist and cool, and from which there is as great an evapora-
tion as takes place from extended forests, must have a tendency to increase the amount
and frequency of precipitation, as contrasted with an open country which is dry, but over
which conditions are otherwise similar.

Obviously the settlement of this very important question is difficult.  Observations
would have to be taken, with different treatments of the land, over very extended
periods. Sufficient evidence exists, however, to establish that, even if the rainfall has
not increased, the beneficial effect of forest lands in temporising the effects of the
climate is more than sufficient to disclose the importance of their protection and exten-
sion. Curtis, in a paper read before the Meteorological Congress of 1893, sets forth
important evidence of the ill-effects on orchard and wheat country of the felling of trees
for the timber trade.

In Michigan, where half a century ago peach trees flourished and were rarely
injured by cold, the crops have now nearly disappeared, owing to the removal by timber-
men of the shelter afforded by the forests. In Northern Kansas, too, from the same
cause, the growing of peaches has been largely abandoned. MMany of the South Cali-
fornian citrus fruit-growers protect their orchards from the destructive effects of wind by
the judicious planting of eucalyptus and other trees..

It is the rapid rate of evaporation (says Dr. Fernow), induced by both hot and cold
winds, which injures crops and makes life uncomfortable on the plains. Whether the
forest aids in increasing precipitation there may be doubt, but nobody can say that it
does not check the winds and the rapid evaporation due to them.

Trees as wind-breaks have been successfully planted in central parts of the United
States, and there is no reason why similar experiments should not be successful in man
parts of our treeless intertor. The belts should be planted at right angles to the direction
of the prevailing parching winds, and if not more than half a mile apart will afford
shelter to the enclosed areas.”

14. Comparison of Rainfalls and Temperatures.—For the purpose of comparison
the following list of rainfalls and temperatures are given for various important cities
throughout the world, for some of the places mentioned as possible sites for a federal
capital, and for the capitals of the Australian States :—

1. “Climatology,” p. 194.

2. See A. Woeikof, Petermann’s Mittheilungen, 1885; and W. M. Fulton and A. N. Salisbury,
‘“ Convention of U.8.A. Weather Bureau Officials, 1898."
B
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TABLE SHEWING COMPARISON OF RAINFALLS AND TEMPERATURES OF
CITIES OF THE WORLD WITH THOSE OF AUSTRALIA.

Annual Rainfall. Temperature.
- Hgigh(: i K . - o °

ace. above S 3 3 3 = |8 S1e +
MSL.| 2 g g | 22| 38 |8.%|8.%| 285 |88s
5 | 2 | % | SE |52 |2°5|8°5|288 888
= I 3 2 Eid gk &|<me | 202
Ft. Ins. Ins. Ins. Fahr. | Fahr, | Fahr. [ Fabr. | Fahr. [ Fahr
Amsterdam 26.40 62.9 37.1 93.9 58 63.6 35.0

Athens 106.0
Berlin 161 22.80 27.18 17.97 64.6 32.4 975 |— 9.6 65.8 30.6
Berne ... 1,880 46.00 97.2 |--22.0 63.0 27.0
Bombay ... 37 75.00 83.0 75.0 | 100.0 53.0 83.0 74.0
Brussels ... 177 28.60 47.00 20.00 63.2 37.2 65.0 35.6
Budapest... 502 21.50 71.7 31.0
Buenos Ayres 72 35.20 78.74 22.76 75.4 514 | 1031 28.4 75.0 50.0
Calcutts ... 21 65.60 84.7 66.7 | 108.0 44.0 85.0 65.0
Capetown 40 25.50 36.72 17.71 68.1 54.7 | 102.0 34.0 68.8 53.9
Chicago ... 595 33.40 45.80 24.40 70.0 26.0 | 103.0 23.0 72.0 24.0
Christiania, 82 21.10 91.2 63.0 23.5
Colombo... 40 87.36 81.0 79.5 95.8 65.2 8.5 79.0
Constantinople 28.75 42.74 14.78 74.0 43.5 { 103.6 13.0 75.7 42.0
Copenhagen 21,80 27.87 21.58 60.5 31.9 9.5 |— 9.7 61.9 31.4
Dublin ... 155 29.20 35.57 20.47 58.9 42,0 | 87.0 13.0 63.5 32.8
Edinburgh 441 25.00 32.89 16.50 53.0 384 83.0 0.0 58.0 37.0

Genoa ... 177 45.00
Hong Kong 110 84.88 | 100.0 57.03 80.9 59.1 9.9 40.6 80.9 55.3
Johannesburg 5,925 30.64 43.39 21.66 65.0 515 94.0 23.3 66.8 40.6

Lisbon 312 31.00 | 102.0 27.50 69.6 51.3 94.1 32.5 90.6
London 154 24.36 34.08 16.93 61.2 39.3 97.1 4.0 62.7 38.6
Madras 22 49.00 87.3 76.7 | 112.0 57.0 | 893 76.1
Madrid . ... 2,149 17.99 27.48 11.22 73.0 41.2 | 107.1 10.5 75.9 39.7
Marseilles 246 21.73 43.05 12.05 70.3 46.0 { 100.4 11.5 83.0 56.3
Moscow ... 469 21.30 63.5 49.0 68.0 12.0
Naples ... 187 32.60 76.1 49.3 | 104.0 23.0 77.2 48.2
New York 175 30.70 37.60 24.30 67.0 19.0 97.0 |—28.0 69.0 16.0
Ottawa 294 33.19 38.05 25.25 66.7 15.0 98.3 31.6 68.7 12.6
Paris 104 19.68 26.18 15.28 63.0 384 {1011 {—14.0 66.0 36.3
Pekin 24.40 79.2 23.6
Quebec 293 |45 to 50 63.0 14.0 66.0 9.4
Rome ... 164 27.84 36.29 19.84 74.0 46.6 | 100.4 76.5 45.7
San Francisco - 28 22.50 38.70 9.30 59.0 51.0 | 100.0 61.0 50.0
Shanghai 794 41.1 | 102.0 82.7 379

Singapore 92.70 | 123.24 65.56 . 93.0
Stockholm 144 15.70 e 63.0 24.5
8t. Petersburg 16 20.86 25.11 15.74 61.0 19.0 87.4 64.0 17.1
Tokyo G9 58.00 74.1 38.6 98.0 774 36.6
Vienna ... 666 25.82 37.60 20.04 65.3 30.9 | 1017 67.5 28.6
Vladivostock 100 12.60 69.5 5.0
Washington 73 43.10 61.30 3060 75.0 35.0 | 104.0 77.0 | 33.0

PLACES WHICH HAVE BEEN REFERRED TO AS POSSIBLE SITES FOR THE
FEDERAL CAPITAL.
Armidale... 3,333 31.85 59.34 16.61 67.7 444 | 1052 13.9 69.1 421
Bombala... j 3.888 23.18 38.18 11.88 66.1 43.6 | 104.1 15.5 65.2 41.3
Canberra . . :

{District) 1223%0 } 23.00 50.69 16.56 69.7 45.0 | 109.0 16.0 72.0 42.0
Dalgety ... 2,650 27.18 38.83 11.88 63.3 422 | 11.0 11.0 67.0 40.0
Lyndhurst 2,204 24.66 28.35 19.05
Tumut ... 900 32.33 47.87 16.83

THE STATE CAPITALS.
Adelaide ... 141 20.38 30.87 13.43 72.3 52.0 | 116.3 32.2 73.3 52.5
Brisbane... 137 50.00 88.23 24.11 76.0 60.0 | 108.9 36.1 71.3 58.0
Hobart 160 23.40 40.67 13.43 61.4 47.0 | 105.0 27.9 62.1 45.7
Melbourne 91 25.62 44.25 15.61 64.9 492 | 111.2 27.0 66.3 47.7
Perth ... 197 33.05 46.73 20.48 73.9 55.6 | 112.0 33.6 75.1 54.6
Sydney 144 49.35 82.81 23.01 70.8 53.9 | 108.5 35.9 715 52.3

15. Climatological Tables.—The means, averages, extremes, totals, etc., for a
number of climatological elements have been determined from long series of observations

at the Australian capitals.

These are given in the following tables :—
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Cor

BAROMETER, WIND, EVAPORATION, LIGHTNING, CLOUDS, AND CLEAR DAYS.
St o - g P .
at FEY Wind. EEN A
53:85% . 2 (25|23 &,
Month. 22853 Greatest | 4 ) <E |95|<8| =&
g'gﬂ & & §|Numberof ‘I,fém Total | Prevailing| o3 L3 ::8 SR
23¢3 34| Milesin | (O | Miles. | Direction.| & | 23| §9 | .8
228 & | oneday. : 2% - = “
No. of yrs. over which! . . 0
observation extends. | 10 ~ 9 . 9 9 9 M ! 0 10 ©
January 29.650 97 27/981 0.74 11,687 S8 1041 ' 1.1 2.4 | 149
February 20.964 G606  10/05( 0.68 10,1C8 S 8.61 | 09 2.9 | 12.2
MB.rph 30.027 601 17/99| 0.56 10,168 SSE 7.59 i 0.9 3.0 | 13.2
April 30.095 955 25/1900] 0.44 8,760 SSE 4.72 © 09 4.4 7.2
May 30.121 698  5/05| 0.36 8,184 ENE 2.52 2.4 5.3 5.3
June ' 30.081 836 21/1900( 0.41 8,400 NNE 1.60 + 1.4 6.0 3.2
July 30.144 949 11/99! 0.41 8,680 NNE 164 | 20| 53 6.4
August 30.140 966  15/03] 0.44 8,990 SSE 2.34 I 1.6 | 51 6.0
September ... 30.092 864 11/05| 0.49 9,180 SsW 3.26 , 1.8 ] 5.4 4.4
October 30.050 686 15/98| 0.60 10,509 S8 W 5291 13| 54 5.1
- November 30.033 777 18/97§ .65 190,500 S 7.81 ; 1.0 3.8 89
December 29.966 672 31/98| 0.71 11,439 S 9.91 l 1.7 31 | 121
Totals — : - | o - 65.70 ] 17.0 | 521 | 989
Year { Averages 30.055 i - 033 | 9725, S — —_ —_ -
Extremes ... — 966 ]5/8/03‘ — t - - e —
TEMPERATURE.
Mean Extreme Shade 2. Extreme 32 8
Temperature. Temperature. e Temperature. 2 ::--g
Month, MennVonn § g Highest | L " :“‘ g
. ighe: owes 2
Max. | Min. [Mean| Highest. | Dowest. | & | 000" 1 o G rass. @ g g
No. years over which —
observation extends.| 10 10 10 10 10 10 9 9
January .| 84.0 1 62.9 | 73.5 |]107.0 16/97| 50.6 25/01| 56.4 {171.1 4/04 | 42.4 25/02| -
February .| 84.2 | 62.9] 73.6 106.8 6/9847.7 1/03| 59.1 169.0 4/99| 41.2 1/02| —
March .| 81.6 | 60.5 | 71.1 |104.3 6,7/06 | 45.8 8/03 ] 58.5 |161.6 1/99 | 36.7 8/03| —
April | 75.8] 56.6 | 66.2] 98.0 5/06| 42.4 2/01] 55.6 152.0 11/01]35.0 2/03| —
May .| 68.6 ] 52.6 | 60.6 | 84.0 7/06 [39.9 17,18/99] 44.1 1138.8 15/02  31.9 18/09} —
June .| 63.71 49.3 | 56.5 | 73.2 16/99| 36.9 14/98| 36.8 |131.0 5/04 [ 30.2 14/98 —
July 62.6 | 47.4 ) 55.0 | 73.8 24/99| 36.4 19/06| 37.4 [131.0 31/98| 80.7 6/99| —
August 63.9| 47.8| 55.91 80.4 30/02; 375 11/97| 429 1341 * 30.6 13/05
September ... 65.6 | 50.0 | 57.8 | 86.428/1900| 39.0 18/1900! 47.4 [144.8 19/02 | 33.8 15/99] -
October 69.3 | 53.2] 61.3 | 93.4 17/06| 41.2 10/03| 52.2 [152.6 30/01 | 34.6 6/98} —
November 74.9 | 56.4 | 66.7 1100.9 27/01]42.0 1/04| 58.9 (161.5 17/03|36.9 1/04| —
December 80.7 | 60.7 | 70.7 (107.9 20/04|49.2 1/97{ 58.7 [168.3 20/04 | 42.0 5/02] -
Averages ...| 72.9 | 55.0 | 64.0 — — — — —
Year {Ext‘:remes”. == 2 hore 36.4 7.5 111 -
[ "2012/04 19/7/06 4/1/04 14/6/98
HUMIDITY, RAINFALL, AND DEW.
Humidity. Rainfall. Dew.
e 18 > [0m 25 » Yo SIS
. = 2| Sa| a= e 5= 3= 2 . gSB z 2
Month S| cE|eEisEEAs 2 | ¥ | 2dF B85S
- X0 A < ] 2 °oA = 4, 5
"o ER|SRIRg I3 S2 | tp | &5 PRon|2d
No. of yrs.over wiich - _ o
observation extends | 10 _j 10 | 10 | 10 | 10 | 10 10 10 10
January 51 56 45 0.31 2 1.24 1900| nil 1897 0.71 — 1.6
February 53 57 48 | 015 3 | 042 1906| nil 1903 0.20 — 1.5
March 54 59 48 | 0.57 4 1.59 1901 | 0.08 1902 1.37 - 2.9
April 63 70 62 1.46 7 3.26 18991 0.22 1902 2.62 —_ 7.5
May T4 80 69 438 | 14 8.71 1905( 0.98 1903 2.08 — 9.8
June 78 83 74 6.56 1 17 [11.19 1900{ 3.66 1902 1.78 — {101
July 79 81 74 6.63 1 16 110.90 1902| 4.39 1897 2.29 — | 11.6
August 18 79 74 578 16 9.25 1903 | 0.46 1902 2.79 — 9.7
September ... 69 72 64 [ 3.75] 15 7.72 19031 1.93 1899 1.17 - 6.1
October 62 67 56 | 231 13 4.18 1899{ 0.86 1897 1.26 —_ 3.4
November 56 60 52 | 0.63 6 1,30 1903 0.11 1902 111 — 31
December 52 56 49 | 0.35 4 0.77 1905| 0.04 1906 0.58 — 1.9
{ Totals — I — | = |3288 117 - — — — | 69.2
Year { Averages ..} 63 — — - — — o - -
lExtremes )= 83 45 — — |1119 nil 2.79 - | —
6/1900 1/97, 2/03 7/8/1903

— Bignifles no record kept.

* 29/1898 and 18/1902.



THE CLIMTTE AND METEOROLOGY OF AUSTRALIA.

CLIMATOLOGICAL DATA FOR ADELAIDE, S.A.

BAROMETER, WIND, EV

APORATION, LIGHTNING, CLOUDS, AND

137

CLEAR DAYS.

e @ S o 4
shagly wind, 85 | B2 24| B
8%88aE g8 |85 82|58
Month. 9239 Greatest | o <2 | %3 <§ o=
ggﬁ 2 4 §{Numberof Pﬁg’: Total | Prevailing! o8 | 8921 SA
€TS8l Milesin | SV*5 | Miles. | Direction.| §73 sA| 8% S
a2& & one day. . =4 =
No. of yrs. over which!
observation extends. 50 2 2 » 2 87 __35 _<39 —-25
January 29.939 758 19/99| 0.38 8339 SW&S 8.95 23 | 3.6 7.2
February 29.978 691 22/96| 0.32 7324 | SW&S 7.39 21 34 71
March 30.069 592 12/85| 0.26 6,956 |SWtoSE 5.91 2.3 3.9 6.8
Avpril 30.144 773 10/96| 0.24 6,426 | SW&S 1+ 344 | 16} 50| 38
May 30.151 760  9/80| 0.23 6,318 | NEtoN 2.04 1.9 5.7 1.6
June 30.123 750 12/78% 0.27 687 | NEtoN 1.25 2.3 6.2 11
July 30.165 674 25/82| 0.24 6950 | NEtoN 1.33 1.5 58 1.4
August 30.130 773  31/97] 0.294 7,378 | NEtoN? 1.89 2.2 5.7 2.0
September .. 30.067 720 2/87( 0.33 7,551 INE &S WIl 2.87 2.4 5.9 2.4
October 30.020 768 28/98| 0.37 8,206 |[S W& NEI 4.79 36 | 49 3.6
November 30.002 677 2/04 | 0.36 7,962 | WSWtoS 6.61 3.9 4.5 5.5
December 29.948 675 12/91| 0.38 8,327 |[WSWtoS 8.50 29 ¢ 38 7.0
Totals — — — — — 5497 [ 290 | — 495
Year { Averages 30.061 —_ 0.030 | 7,392 SW — — | 48] —
Extremes ... - 3 hd — — — - — —_ -
*10/4/96 ; 81/8/97.  tWith tendency NE, 1With tendency S W. I equal.
o TEMPERATURE.
Mean Extreme Shade 2 Extreme =88
Temperature. Temperature. 8 Temperature. -1 é«g
Month. Mean|Mean § 3 Highest | Lowest z”' a
Max. | Min. Mean| Highest. Lowest. | & in Sun. | on Grass. (@ g E
No. years over which|
observation extends. 50 _ 50 50 50 29 46 33__
January g 865 61.7| — [116.3 26/58| 45.1 21/84 | 71.2 1180.0" 18/82 | 36.5° 14/79 | 70.9
February .1 86.0) 61.9] — (113.6 12/99| 46.4 13/05] 67.2 |170.5 10/00 | 36.7 24/78| 70.8
March 4 8L1| 59.0 | — |108.0 12/61|44.8 —/57} 63.2 (174.0 17/83|33.8 27/80| 68.3
April ] 7341 548| — |[98.0 10/66|39.6 15/59| 58.4 [155.0 1/83| 30.5 14/79| 64.0
May .1 6531 500 — |88.3 5/66|836.9 * 51.4 {148.2 12/79| 25.9 10/91 | 58.9
June .| 60.2 1 46.7| — | 76.0 23/65|33.5 27/76| 43.5 {138.8 18/79 | 24.5 20/79| 54.7
July 1587 444 — | 740 11/06|32.2 11/03| 41.8 |134.5 26/90| 250 17/90| 52.2
August - 619§ 457 — {82.0 25/62(32.3 17/59| 49.7 |140.0 31/92| 23.5 7/88| 52.7
September ... 66.3 | 47.7 1 — |90.7 23/82( 327 4/58| 58.0 [160.5 23/82|28.0 6/78| 56.5
October 72.6 | 51.41 — [100.5 30/59| 86.0 —/57 | 64.5 [158.8 19/82 | 28.5 7/96 | 60.7
November 788 553 — (1135 21/65|40.9 6/67] 72.6 [166.9 20/78| 31.8 10/77| 65.2
December 83.7] 659.0 | — [114.2 14/76| 43.0 + 712 [175.9 7/99| 325 4/84| 68.8
Averages ...| 729 | 631 | — -— - — — —_ 62.0
Year { foefos | 20 B lues 22 . | 8411800 -
26/1/58 11/7/03 18/1/82 7/8/88
* 96/1895; 24/1904.  + 16/1861; 4/1906.
HUMIDITY, RAINFALL, AND DEW.
Humidity. Rainfall. Dew
= -2 [ 6w =5 > - w ol 6B
Month gd) 84| 84l 95534 23 %3 23, (28§ 28
S4 1531 85| 851583 5% 8% 808 12¢A| g
b=1=Y Eq -] § g"sﬁ (S§ Q‘Eo 55 2{‘5 gs
No. of yrs. over which ~ _
_observation extends| 3 | 39 | 3 } 80 | 503 50 50 50 K3
January 42 59 33 0.85 5 3.28 1870 [nil1878,1906 2.30 — 3
February 44 56 37 0.60 4 3.10 1858 nil 1860 1.81 —_ 4
March 49 58 40 1.07 6 4.60 1878| nil 1859 3.50 — 9
April 58 72 44 18| 10 5.65 1889)0.086 1888 315 — 13
May 70 76 58 2.75 | 14 7.75 1875(0.196 1891 2.47 —_ 15
June 78 84 70 2.99 { 17 6.02 1887 10.423 1886 1.45 —_ 15
July 78 83 72 2.57 | 17 5.38 1865]0.365 1899 1.75 — 16
August 72 "7 65 2.34 | 16 4.48 1864 10.675 1860 1.44 — 16
September ... 63 72 54 174 | 14 3.67 187710.448 1896 1.42 - 14
October 54 67 44 1.75 | 12 3.83 1870|0.306 18€8 1.46 -— 1
November 47 57 38 1.02 7 2.57 1903 |0.039 1885 1.88 — 6
December 43 50 33 0.85 6 3.08 1861 nil 1904 1.32 — 3
Totals — — — 120.38 | 128 — — - — [ 125
Year { Averages 56 — — — — — — —_ — | -
lExtremes = 84 33 — — 7.5 nil 3.50 — | =
5/1875 *

— Signifies no record kept.

* Jan. and Dec., Feb., Mar., various years.

E
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THE CLIMATE AND METEOROLOGY OF AUSTRALIA.

. CLIMATOLOGICAL DATA FOR BRISBANE, QUEENSLAND.
BAROMETER, WIND, EVAPORATION, LIGHTNING, CLOUDS,

AND CLEAR DAYS.

fet @ o =g -
& . =
83,$Es~w' Wind. 22 | Bw Ss13
H& 50 5% 2 | 25| 88 24
Soadme g% |RE| B2 |08
Month., g £O=¥T| Greatest M <2 wgl< SlaB
ggae & §|Numberof P::: Total | Prevailing| g & @ | a2 | °A
58T 33 Milesin | o0 | Miles. | Direction. | 25 (25| 8% (¢
S8872 | oneday. . =% s | =
No. of yrs. over which _
observation extends. 2 - —_ - 20 4 20
January . 29.915 — - — SE&NE 973 | — 58| —
February ... . 29.943 — — - S&E 8.12 — 5.9 —
March . 30.014 — — -— S&E 741 . — 56 | —
April . 30.101 — — — S&ESE 6.51 — 48 —
May - 30.147 — — - S'ly & W'ly 534 — 4.9 -
June . 30.106 — — — Sy &W’'lyl 5331 — 38| —
July . .- 30.118 — — — S&W 591 —_ 35 -
August .. . 30.139 — — — S&W 631+ —- 3.6 —
September ... - 30.077 — — — S'ly 7.43 ‘ — 371 —
October - 30.044 — — — N&E 7.72 — 4.9 —
November ... . 30.010 — — — > 827 | — 48 | —
December ... - 29.950 e — - * 856 | — 53| —
Totals — — — _ 86.64 1 — - -
Year { Averages ..| 30.047 — ~ SIy&Ely] — 4.6 -
Extremes ... - - — e - | - - —
* N'ly, E'ly & S'ly.
TEMPERATURE,
Mean Extreme Shade 2 . Extreme 528
Temperature. Temperature. 28 Temperature. B8
Month. Mean|Mean § g Highest | TLowest z; a
ax.|Min, Mean| Highest. Lowest. ; &M in Sun. | on Grass. |& g __g
No. of yrs. over which —
observation extends.| % 2 20 2 20 2 20 -
January . 855 69.0 ] 77.3 1089 14/02| 58.8 4/93} 50.1 [162.7 20/89| 49.9 4/93| —
February 4 84.31 68.6 | 76.5 {101.9 11/04| 58.7 + 43.2 [158.1 10/88{ 49.3 9/89 -
March | 821 665] 74.3 | 96.8 16/88 | 55.6 30/95| 41.2 |160.0 1/87{ 46.0 28/02
April | 851615} 700 95.2 * 48.6 17/00| 46.6 {148.7 2/87|37.0 17/00| —
May 1 731 552 64.2 | 88.8 18/97| 41.3 24/89| 47.5 |140.8 4/88| 29.8 8/97| -
June | 69.21 504 | 59.8 | 81.5 6/06 | 38.5 16/96| 43.0 |133.9 6/06| 25.4 23/88
July .| 68.1 ] 47.8| 58.0 | 63.4 28/98 | 36.1 b 47.3 |134.4 29/89| 23.9 11/90
August | 71.1{ 498 60.5{ 86.2 28/95| 37.4 6/87| 48.8 (140.7 30/88( 27.1 9/99( —-
September . | 954 | 54.6 | 65.0 | 90.2 20/04] 40.7 1/06| 49.5 [155.5 26/03|30.4 1/89| —
October 4 798| 59.8] 69.8 |101.4 18/93| 43.3 3/99| 58.1 [156.5 31/80|34.9 8/89( —
November . .| 82.8| 63.7 73.3 |105.4 13/98| 485 2/05| 56.9 [162.3 17/89| 388 1/05| —
December . 4 850 67.2 | 76.1 {1059 26/93 ] 57.0 16/90| 48.9 [159.5 23/89| 49.1 3/94| —
Averages ...| 7.9 .6 | 68.7 - — — - - -
Year { fyorages | 79| 5. — {1089 36.1 72.8 [162.7 23.9 -
14/1/02 § 20/1/89 11/7/90
*9/1896 and 5/1903. +10 and 11/1904. 1 12/1894 and 2/1896. § 12/7/1894 and 2/7/1896.
HUMIDITY, RAINFALL, AND DEW,
Humidity. Rainfall, Dew.
. e |8 > [Cm ) > ] NI
Month. §g)8d| 85| 225|225 &3 54 28x (32528
Sé| @S| 68| Iu |2RE gg GRe] 3C8 &80 a3z
i -l Rl i O W O -l
No. of yrs. over which _ —
observation extends| 20 | 20 | 20 | 20 20 20 20
January |655] 79 53 7.86 | 14 [27.72 1895| 1.23 1889 {18.81 21/87} — —_—
February ... | 686 8 [i53 732 ( 14 |40.39 1893 0.97 1904 { 8.36 16/93| — -
March l N8} 8 56 676§ 17 |21.36 1890 0.63 1903 | 6.97 13/93| — —
April 4721 79 60 | 343 12 |14.26 1892 0.05 1897 | 3.93 20/92| — -
May 4 749 8 64 2.88 ] 11 |11.82 1903 | 0.47 1902 | 4.26 31/03] — —
June 1 735( 81 68 2.03 7 111.03 1893 | 0.02 1895 | 6.010 9/93) — —
July 4 7291 80 67 2.33 8 8.46 1889 0.04 1804 | 3.54 16/89| — —
August A 707 80 65 2.43 8§ (11.80 1887 0.24 1896 [ 4.89 12/87 — -
September ... 6521 76 47 2.27 9 4.80 1890 | 0.50 1896 | 246 2/94] —- —
October 618 72 52 278 | 10 6.26 1892 | 0.14 1900 | 1.95 20/89| — —
November 5921 71 53 3.63| 11 8.78 1889 | 1.07 1906 | .57 17/95| — -
December 615 | 67 52 | 5.03| 12 [11.52 1895| 0.55 1900 | 5.26 7/05]| — —
{ Totals — | — | — (4855133 — - — - -
Year I Averages 68.1{ — — -— — — ~— - - -
Extremes ..| — 85 47 — - .39 0.02 18.31 —
2/1893| 6/1895 21/1887

— Signifies no record kept.



THE CLIMATE AND METEOROLOGY OF AUSTRALIA.

CLIMATOLOGICAL DATA FOR SYDNEY, N.S8.W.
BAROMETER, WIND, EVAPORATION, LIGHTNING, CLOUDS, AND CLEAR DAYS.
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’:' -] < Bt d -+
By :
shagi, Wind. 25 | Bu| 24 &
LB oa% 8- Sgl o | @,
8og&nz £5 |RE| 52| 0%
Month, 22 83RT| Greatest | 4o <3 | %5 <2l ag
E9E 2 2 ¢|Numberof| M0 | Tota) |Prevailing| g & ) a2l °n
09 "o & L f Pres- s . s 8> S =0
R el Milesin | L. | Miles. | Direction. | §g za | 8¢ 2
af3 & one day. - . =% =]
No. of yrs. over which
observation extends. 46 46 46 46 46 46 46 46 46
January ... 29.929 721 71| 035 8,010 NE 530 | 47 51 | L7
February . 29.973 871 12/69| 0.27 6,447 NE 422 | 35| 54 1.2
March 30.054 943 20/70| 0.23 6,473 NE 360 { 50| 50 2.4
April 30.103 803 6/82] 0.20 5,806 NE 2.49 4.5 4.6 2.5
May 30.091 758  6/98] 0.20 6,046 w 1.58 3:6 4.3 3.3
June .. 30.089 712 7/00| 028 6,893 w 1.26 2.7 4.7 2.9
July 30.115 930 17/79| 0.26 6,978 w 1.20 1.9 41 3.5
August . 30.103 756 22/712| 0.24 6,678 w 150 | 3.2 4.4 3.7
September ... 30.045 964  6/74| 027 6,844 W 250 | 48 4.3 3.0
October 30.001 926 4/72| 0.9 7,284 NE 3.81 5.4 4.6 1.9
November ... 29.981 720 13/68( 0.32 7,426 NE 4.68 6.4 52 1.0
December ... 29.918 938 3/84| 032 7,629 NE 5.28 71 5.5 1.5
Totals — — — — 37.42 | 52.8 | 57.2 | 284
Year { Averages 30.034 — 0.27 6,884 NE — — — -
Extremes .., - 964 6/9/74| — — — — e i
TEMPERATURE.
Mesan Extreme Shade * | & Extreme > S 8
Temperature. Temperature. 28 Temperature. = a--.;..“
Month. Mean{Mean § 3 Highest | Lowest :; g
] 3 Wi 5
Max. | Min, |Mean Highest. Lowest. | &~ in Sun. | on Grass. |# 2 E
No. of yrs. over which .
observation extends. 46 46 46 49 49 49 46 46 46
January 78.2 | 64.8 | 71.5 |108.5 13/96 | 51.2 14/65( 57.3 {160.9 13/96 | 44.2 18/97| T1.4
February 77.2 | 64.8 | 71.0 101.0 19/66 | 49.3 28/63 | 51.7 (173.3 11/89 | 43.4 25/91 | 71.8
March 75.4 | 63.1 | 69.3 [102.6 3/69]| 48.8 14/66| 53.8 [172.3 4/89] 42.3 13/93 | 70.9
April 708 ] 58.2 | 64.5 | 88.9 3/87|44.6 27/64| 44.3 [144.1 10/77 | 38.0 13/92| 68.3
May 64.8 | 52.0 | 58.4 | 83.5 1/59| 40.2 22/59| 43.3 [129.7 1/9630.9 7/88| 64.2
June 60.4 | 482 | 54.3 | 747 24/72| 38.1 29/62| 36.6 |123.0 14/78 | 28.7 30/95] 59.9
July 589 | 45.7 ] 52.3 | 749 17/71 1 35.9 12/90) 39.0 {144.3 15/98} 24.0 4/93} 57.3
August 62,2 ) 475 | 54.9 | 82.0 31/84|36.8 3/72| 45.2 |[149.0 30/78 | 27.7 30/95| 57.5
September ... 66.3 | 561.4 | 568.9 | 89.8 22/98| 40.8 18/64 | 49.0 {142.2 12/78 | 31.1 1/95! 60.3
October 710 ] 559 | 63.5|99.7 19/98| 43.3 2/99| 56.4 {149.9 13/96 | 33.0 2/99] 63.3
November 74.2 | 59.6 | 66.9 [102.7 21/78]| 46.2 27/64 | 56.5 [158.5 28/99 | 39.8 16/61 | 66.7
December 77.1) 62.8 | 70.0 [107.5 31/04| 49.3 2/59| 58.2 [171.5 4/88|43.2 8/75| 69.4
Averages ...| 69.7 | 56.2 | 63.0 - -— — —_ - —
Year { Bytromes. | — | = | = lioss 9 72.6 [173.3 24.0 -
13/1/86 12/7/90 11/2/89 4/7/93 -
HUMIDITY, RAINFALL, AND DEW.
) Humidity Rainfall, Dew.
- 2 b |Sm - EY - o 6B
a o] B ga= Y a2 — 2o o2 Q
went- V83| 5E| 28| E3(2AE 2 | 8 | 853 |B:dlEe
B Q [ =1 <
b=PS EE fip=] Séb Qg& 55 ;-15 (’S'SQ 25‘6 §§
No. of yrs. over which
observation extends 46 46 46 46 46 46 46 46 46 46
January 7 78 63 | 3.56 | 14.2 110.49 1883 | 0.42 1888 | 3.95 22/63[0.002{ 1.1
February 73 81 60 | 4.88 | 13.9 118.56 1873 | 0.3¢ 1902 | 8.90 25/730.003{ 14
March 76 85 63 500 | 14.9 [18.70 1870 0.42 1876 | 5.66 25/80]0.0071 2.9
April 78 87 72 ] 5.63 | 13.5 [24.49 1861| 0.06 1868 | 7.52 29/600.022| 6.3
May 76 9 67 | 5.21 1 15.8 [20.87 1889 0.21 1885 | 8.36 28/80]0.030! 7.3
June 79 87 72 { 549 12.7 |16.30 1885| 0.19 1904 | 5.17 16/8410.022] 5.3
July 77 88 66 4.74 | 12.5 |13.21 1900| 0.12 1662 | 4.77 9/04|0.024] 6.8
August T4 84 64 3221 11.6 114,89 1889 | 0.04 1885 | 5.33 2/60{0.021 5.9
September ... 70 79 61 2.97 | 12.3 { 14.05 1879 ] 0.08 1862 | 5.69 10/790.008 [ 3.4
October .| 69 77 55 | 2.971 129 )10.81 1902 | 0.21 1867 ! 6.37 13/02(0.004| 1.6
November ... ...| 69 79 58 | 3.10| 12.6 | 9.88 1865| 0.20 1867 | 4.2319/1900| 0.006 | 2.7
December . 69 ki 59 | 2501 129 | 7.80 1870| 0.45 1876 | 2.75 1/88]0.002] 1.0
Totals — | — | — |49.36 |150.8 - — — 0151 45.5
‘Year { Averages ...| 73 90 55 — — — — — El
Extremes ...| — — - — 24.49 0.04 8.90 - | -
4/1861 8/1885 25/2/13

¥2



140 THE CLIMATE AND METEOROLOGY OF AUSTRALIA.

CLIMATOLOGICAL DATA FOR MELBOURNE, VICTORIA.

BAROMETER, WIND, EVAPORATION, LIGHTNING, CLOUDS, AND CLEAR DAYS.
R P . ey n‘ ]
et T Wind. 28 | 2wl 843
H& 4 0 A% o8 | 25l evwi 2
BoFEmE g% (A5 | 83| 0¢g
Month. 22 339T| Greatest | \o S AHE 2=z
. §ga £g 2| Number of Pf:sn Total |Prevailing| a2 | °% =22 | °A
25z 45m| Milesin | o728 | Miles. | Direction. | g7 Salgelg
£237a | oneday. " 2% IS
No. of yrs. over which|{
observation extends. 49 4 4a 41 4 35 - 49 -
January 29.029 583 10/97| 0.30 7412 | SW,SE 6.3¢ | — 52 —
February ... 29.979 566  8/68] 0.28 64881 SW,SE 497 | — 5.2 —
March 30.061 677 9/81 0.22 6409 | SW,SE 3.84 — 5.5 —
April 30.122 597 7/68 | 0.19 5,950 |sw,8B,Nw| 2.28 — 5.8 —
May 30024 693 12/65| 0.19 5993 [NW,NE,8W| 149 | — | 65| —
June 30.094 761 13/76| 024 6531  NW,NE 112 | — 671 ~—
July 30.120 755  8/74} 0.23 6,539 | NW,NE 1.08 - 6.3 —
Augus$ ...| 80.087 637 14/75] 0.26 6,906 INW,NE,sw| 150 | — 63 | —
September ... .| 30.017 617 11/72( 0.29 7,102 (NW,sW.NE[ 227 | — 61 —
October 29,980 899 15/66| 0.30 7412 | SW NW 3.25 —_ 6.0 -
November ... 29.971 734 13/66| 0.29 7144 | SW, SE 447 | — 59| —
December ... 29.929 655 1/75| 0.31 7540} SW,SE 572 | — 56 | —
Totals — — — 81,227 — 3833 | — — —
Year { Averages ..| 30.034 — 0.26 — SW,NW - 58 1 —
Extremes ... — 899 15/10/66)] — — — —- | - — —
TEMPERATURE.
Mean Extreme Shade 2 Extreme s_é g
Temperature., Temperature. g ‘Temperature. B
Month. Mean|Mean § s Highest L 13 :; ]
A 3 OWeSB :
Max. | Min. Mean| Highest. Lowest. | &M in Sun. | on Grass. |6 g E
No. of yrs. over which
observation extends.| %1 | 51 _?1_ 51 51 51 4 it .
January 78.2 | 56.5 | 67.4 {111.2 14/62| 42.0 28/85| 69.2 [178.5 14/621 30.2 28/85] —
February 77.7 | 56.6 { 67.2 [109.5 7/01{40.3 9/65{ 69.2 {167.5 15/70|30.9 6/91| —
March 74.6 | 54.5 | 64.6 [105.5 2/93|37.1 17/84] 68.4 |164.5 1/68 | 28.9 t —
April 68.7 | 50.7 | 59.7 | 94.0 6/65| 34.8 24/88 | 59.2 |152.0 8/61| 25.0 23/97| ~-
May 6141 4661 54.0 | 83.7 7/05| 31.3 26/95| 52.4 |142.6 2/59(923.2 21/97| —
June 56.9 | 44.0 [ 50.5 | 68.1 * 28.0 11/66 | 40.1 |120.0 11/61{ 20.4 17/95| —
July 55.8 | 41.5 | 48.7 | 66.4 24/78| 27.0 21/69| 41.4 [125.8 27/80( 20.5 12/03 | -—
August . 588 | 431 51.0 | 77.0 20/85| 28.3 11/63 | 48.7 137.4 29/69] 21.83 14/02| ~
September ... 62.5 | 45.3 | 53.9 | 81.8 30/93| 32.0 18/05| 49.8 {1421 20/77, 25.0 18/05| —
October 67.0 | 481 | 57.6 | 96.1 30/85| 32.1 3/71| 64.0 [154.3 28/68}1259 31| —
November 71.2 | 50.9 | 61.1 [105.7 27/94| 86.5 2/96| 69.2 [159.6 29/65| 24.6 2/96| —
December 75.4 [ 53.7 | 64.6 (110.7 15/76| 40.0 4/70| 70.7 {170.3 20/69 | 33.2 1/04| ~—
Year { Averages .| 67.3 | 49.3 | 58.3 —_ — — — — —
Extremes..| — | — | — |111.2 27.0 84.2 |178.5 20.4 —
_ 14/1/62 21/7/69 14/1/62 17/6/95
* 21/1865 and 2/1884. t17/84 and 20/1897.
HUMIDITY, RAINFALL, AND DEW.
*Humidity. Rainfall. .| Dew.
2 w o - o 4 R -] =3
Month. q §: a ﬂ§ ZE’: §§ ‘;ﬁ °w’°:>>, ”gg 28
s = o €8 g8 B -] -1 b o =]
2 \E2|a2|25(558 3 | &F | %A |2E% g%
= b= et -
== = =8 °g | "= | o~ <% 53
No. of yrs. over which — —
observation extends 49 49 49 51 51 67 67 48
January ...] 64 73 57 1.92 7 6.83 1844 | 0.04 1878 2,97 — —
February ... .| 65 75 54 1.76 7 6.78 1841| 0.03 1870 2.14 - —_
arch e ...| 68 78 61 214 8 6.36 1874 0.16 1842 3.05 — —
pril ) 73 83 63 2421 10 6.71 19011 0.57 4.50 —_ —
May . 79 86 70 2.14 12 6.94 1848] 0.45 1901 1.85 - —
June . 80 88 5 2.07] 13 592 1851| 0.60 1840 1.74 — -
July s .| 80 88 74 184} 15 7.02, 1891 ] 0.49 1840 2.71 — —
August | 75 81 65 1.81 13 7.62° 1849 0.48 1903 1.87 - —
September ... . 72 81 63 235 14 5.87 1870 0.61 1881 2.62 bad ~—
October W n 78 64 2.71 13 7.61 1869} 0.28 1850 3.00 - —
November ... . 67 75 59 2261 10 [12.13 1849 0.25 1895 2.57 —- —
December ... ...l 65 75 55 2.21 9 7.18 1863 0.11 1904 2.36 —_ —
{ Totals | = ] = | — |25.63] 131 — — - — —
Year 1 Averages ..{ T2 76 67 - — — — — -
Extremes ..| — —_ —_ — - 13 0.03
11/1849 2/1870

— Signifies no record. * Mean of 9 a.m., 3 p.m., and 9 p.m. readings taken. +1866 and 1902.
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5ug g 28 E
Seg8 . Wind. R . oa
fucfae g2 | 221388,
Logimsg 55 |Ag | g8 | O¢
Month. e8| Greatest | yroo <8 = <2 ez
237 & 4 §|Numberof| pro" | Total |Prevailing| g@ ) 52 °Q
3 § Taa~ Mlleds in | cure. Miles. | Direction. § <) :2 SRS ZO
22575 | oneday. 25 =
No. of yrs. over which -~
observation extends. = o 2 - 2 _ - = -
January 29.843 — 0.51 — SE,NW — — 6.3 —
February 29.903 — 0.51 — NW,SE — 6.2 —
March 29.979 — 0.47 —_ NW,SE — — 6.0 —
April 30.022 - 0.43 —_ NW,SE —_ — 6.2 —
May 30.038 - 0.43 — NW —_ — 6.3 —
June 29.948 - 0.43 —_ NW —_ — 6.6 —
July 29.959 - 0.47 —_ NWwW - — 58 —
August 29.959 - 0.47 —_ NW —_ — 59 —
September ... 29.867 — 0.60 — NW,8E — - 62 | —
Qctober 29.827 — 0.60 — NW,5E —_ - 6.7 —
November 29.841 — 0.63 — NW,SE — — | 66| —
December 29.822 — 0.60 — NW,SE — — 64 | —
Totals -— T— — - — — —_ — —
Year § Averages 20.913 0.51 NW,SE —_ — 63 | —
Extremes ... — R - — —_ —
TEMPERATURE.
Mean Extreme Shade 2 Extreme s,a"’ g
Temperature. Temperature. 29 Temperature. = 5{3
Month. gs Eog
Mean!Mean : : N = Highest Lowest |82
Max. | Min, Meon) Highest. | Lowest. | 5% | jp'§un | on Grass. |# 5 5
No. of yrs. over which| .
observation extends.| = | B | B 2 s 23 a 19a -
January 70.9 | 53.1 | 62.0 [105.0 1/00| 40.3 2/06 | 64.7 |160.0 § 30.6 1897| —
February 71.2 | 53.0 | 62.1 |104.4 12/99] 39.0 20/87| 65.4 {165.0 24/98| 28.8 1887 | —
March 681 50.6 | 59.4 [ 97.5 /91| 36.0 31/05{ 61.5 |147.5 1/06 | 27.5 30/02! —
April 63.1 | 47.9 | 55.5 1 82.4 6/88| 33.83 24/88| 49.1 |138.5 12/05| 25.0 1886| —
May 57.5 | 43.2 | 50.3 § 75.3 3/88{29.2 20/02 | 46.1 {128.0 1889{ 20.0 19/02| —
June 53.0 | 41.5] 47.2 | 68.5 21/97 | 29.5 26/02| 39.0 [122.0 12/94 [ 21.0 6/87| —
July 52.1 | 39.3 | 45.7 | 65.4 15/98| 27.7 11/95| 37.7 |118.7 19/96 | 18.7 16/86| —
August 55.0 | 40.9 | 48.0 | 71.5 17/02 | 30.5 4/97| 41.0 |129.0 1887 21.0 187! —
September ... 58.5 | 42.8 | 53.1 1 79.5 * 31.0 16/97| 48.5 {134.0 7/94|22.7 1886 —
October 62.7 | 45.2 | 54.0 | 84.0 T 32.0 12/89 | 52.0 {146.0 1885 23.8 1l —
November 66.0 | 47.9 | 56.9 | 98.0 23/88] 37.0 ! 61.0 |151.0 17/03} 26.2 29/05{ —
December 69.2 | 50.9 | 60.0 {105.2 30/97 | 38.0 3/06| 67.2 {156.0 18/05| 27.2 -1886| —
{ Averages ...| 62.4 | 46.3 | 54.4 —_ - — - — —
Year | Extremes. | — | — | — 052 27.7 775 |165.0 8.7 -
30/12/97 11/7/95 24/2/98 16/7/86

*30/91 and 17/97. + 24/;

a Records only continuous since 189
24/84, 13/87, 11/85, and 7/00.

31 and 10-11/03.

3.

HUMIDITY, RAINFALL, AND DEW.

§ 5/86 and 13/05. | 1686 and 1899.

Humidity. Rainfall. Dew.

z.le21% zlge | 8= = B 2l SE

Month. 54| 85| 25| 55228 82 EE $82 (52§ =23

Sé| 98| 68|25 (352 g2 cE 325‘ SEA[ e

z s D = P4 o =

s |g= (5= =8 18e% EE | SF | 525 |RZy| gz
* No. of yrs.over which| . - —

_observation extends| 12 | 12 | 12 | 62 | 49 | 32 S N — T
January 62 70 55 1.84 | 9.0 591 1893 0.25 1878 | 2.59 30/05| — —
February 64 76 51 1.51 7.8 | 451 1878| 0.18 1898 | 1.60 22/03| — —_
March 69 76 63 162! 89| 3.62 1883 0.36 1884 | 145 1/83| — —
April 76 84 69 1.75 | 9.8 | 4.33 1901 0.07 1904 [ 1.66 22/01| — —
May - 80 85 72 1.82 | 12.0 { 6.37 1905| 0.66 1871 | 1.62 31/05| — —
June 83 R 5 2.18 1 12.8 | 8.15 1889 0.28 1886 | 411 14/89 | — -
July 80 88 73 2.17 | 13.0 | 4.96 1878| 0.51 1902 | 1.56 8/M4| — —
August . 79 82 71 1.85 | 12.1 | 4.82 1882| 0.30 1892 | 2.28 13/90{ — —
September ... KE) 82 85 208 {131 412 18851 040 1891 | 1.57 24/85| — —
OQctober 69 75 63 211 { 13.7 | 6.67 1906 | 0.70 1904 | 2.58 4/06 | — —
November 65 76 57 2.63 { 12.1 7.39 1885| 049 * 3.70 30/85| — —
December 60 3 56 1.84 | 104 | 9.00 1875| 0.10 1897 [ 2.15 5/91{ — —
{ Totals - — — [23.40 1134.7 - — —_ — —
Year 1 Averages 72 76 67 - - — — —_ - —
Extremes ... — — - — — 00 0.07 11 - —

) 12/1875 4/1904 14/6/89
— Signifles no record kept. * 1900 and 1901.
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SECTION 1V.

POPULATION.

§ 1. General Observations.

1. Special Characteristics of Australian Population.—(i.) Sex Distribution. In
respect of the relative proportions of the sexes in its population, Australia has, since the
first settlement of the continent in 1788, differed materially from the older countries of
the world. In the latter the populations have, in general, grown by natural increase, and
their composition usually reflects .that fact, the numbers of males and females being in
most countries approximately equal, with a more or less marked tendency, however, for the
females to slightly exceed the males. The excess of females arises from a variety of
causes, amongst which may be mentioned—(a) higher rate of mortality amongst males;
(b) greater propensity on the part of males to travel; (¢) the effects of war; (d) employ-
ment of males in the mercantile marine; (¢) preponderance of males amongst emigrants.
On the other hand, the last-mentioned cause has tended naturally to produce an excess
of males in Australia, since the majority of those emigrating to Australia have been males.
The circumstances under which the colonisation of Australia was first undertaken, and
‘the remoteness of this country from Europe, have combined to accentuate this feature.

There is little doubt that the continent presented few attractions to the explorers
who visited its shores, mainly on the west and north, during the sixteenth, seventeenth,
and early part of the eighteenth centuries, and it was only when the Declaration of
Independence of the United States, in 1776, closed to the British prison authorities the
North American plantations, which had previously been used as receptacles for the
deportation of convicts, that the overcrowding of the gaols caused them to consider the
advisability of converting the great Southern Continent into a convict settlement. This
idea was put into practice in 1787, when the first consignment of convicts left England,
arriving in Sydney Cove on 26th January, 1788. Reports concerning the number
actually landed are conflicting, but it appears that the total may be set down approxi-
mately at 1035, including the military. Details as to the sexes are not available, but
the males must have largely preponderated. Indeed, nearly nine years later, on the 31st
December, 1796, in a total population of 4100, there were 257 males to every 100
females. :

The subsequent progress of Australia resulting from extensive mineral discoveries
and the development of its great natural resources, pastoral, agricultural, forestal, etc.,
have tended to attract male rather than female immigrants, particularly in view of the
distance from the- principal centres of European population. Even at the end of 1906,

" after nearly 119 years of settlement, there were 112 males to each 100 females, and this,
notwithstanding the equd]ising tendency due to additions to the population by means
of births, and to deductions therefrom by the deaths of immigrants.

The terms ‘‘ masculinity ’’ and ‘‘ femininity *’ have been used to express the propor-
tion of the sexes in any group, the former indicating the ratio of males to females, the
latter the reciprocal of this, viz., the ratio of females to males. The term “masculinity’’



POPULATION.—~GENERAL OBSERVATIONS. 143

is that which it is proposed to adopt, and the masculinity of any group will usually be
expressed numerically as the number of males to each 100 females. The masculinity of
the population of the Commonwealth at intervals of five years from 1800 onwards is as
follows :—

MASCULINITY OF THE AUSTRALIAN POPULATION, QUINQUENNIALLY,
FROM 1800 TO 1905.

Number of males Numberof males Number of males

Year. to each 100 Year. to each 100 Year. to each 100

females. females. females.
1800 263.0 1840 201.7 1880 117.28
1805 233.3 1845 163.4 1885 118.33
1810 190.5 1850 143.2 1890 116.06
1815 188.8 1855 145.5 1895 113.41
1820 243.7 1860 140.2 1900 110.55
1825 329.8 1865 125.4 1905 111.28
1830 308.3 1870 121.10
1835 260.7 1875 . 118.25

The curious inequalities of the increases in the number of males and in the number
of females for the Commonwealth as a whole, and for the individual States respectively,
will be seen by referring to the graphs on pages 184 and 185.

2. Age Distribution.—The causes which operated to bring about an excess of males
in the population of the Commonwealth, have been equally effective in rendering the age
distribution essentially different from that of older countries. The majority of the
immigrants, whether male or female, were in the prime of life, and as the Australian
birth-rate in earlier years was a comparatively high one, the effect was to increase the
relative number of young and middle-aged persons, while the number for advanced ages
is below the normal.

Thus in the Commonwealth at the Census of 31st March, 1901, the age distribution
of the population was as shewn in the table hereunder ; that for England and Wales is
given also for the sake of comparison :(—

AGE-DISTRIBUTION OF POPULATION, COMMONWEALTH OF AUSTRALIA
AND ENGLAND AND WALES, AT CENSUS 31sT MARCH, 1901.

Population Percentage Population of Percentage
Age Group. of on Total ENGLAND and on Total
COMMONWEALTH. Population. WALES. Population.
Under 15 1,325,323 95.12 10,545,739 . 32.42
15 and under 65 2,297,689 60.88 20,464,351 62.91
65 and upwards 150,789 4.00 1,517,753 4.67
Total 3,773,801 100.00 32,527,843 100.00

During the past 40 years, the age distribution of the Australian population has
varied considerably, as will be seen from the following table, which gives for each sex the
proportion per cent. of the total population in the age groups “under 15,” ““15 and under
65,” and *‘ 65 and over.” The figures upon which these percentages have been computed
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are those furnished by the Censuses of the several States. Those for 1861 include the

results of the Western Australian Census of 1859, while those for 1871 include the
results of the Western Australian and Tasmanian Censuses of 1870 :—

AGE DISTRIBUTION OF AUSTRALIAN POPULATION, 1861 TO 1901.

Males. Females. Persons.
Census
Year. | Under |15 and 65 Under | 15 and 65 Under [15and | 65
15 under | and |Total. 15 under | and |Total. 15 under | and | Total.
Years. 65. over. Years. 65. over. Years. 65. over.

% | % % | % % % | % 1% % % | % | %
1861 |31.41|67.42 | 1.17 | 100 | 43.08 | 56.20 | 0.77 | 100 | 86.28 | 62.72

1.00} 100
1871 [ 38.84 {59.11 | 2.05 | 100 | 46.02 | 52.60 | 1.38 | 100 | 42.09 | 56.17 | 1.74 | 100
1881 | 36.37 | 60.85 | 2.78 | 100 | 41.89 | 56.07 | 2.04 | 100 | 38.91 | 58.65 | 2.44 | 100
1891 | 34.77 1 62.02 | 3.21 | 100 { 39.36 | 58.08 | 2.56 | 100 | 86.90 | 60.20 | 2.90 | 100
1901 | 33.87 | 61.82 | 4.31 | 100 | 86.50 | 59.85 | 3.65 | 100 } 85.12 | 60.88 | 4.00 | 100

The excess of males over females, previously referred to, is found mainly in ages of-
21 and upwards. In the total population under the age of 21 there were, at the date of
the last Census, less than 102 males to each 100 females, while in that aged 21 and
upwards there were more than 118 males to each 100 females. In the absence of a large
immigration of males, therefore, the disparity between the sexes in Australia will soon
be eliminated.

3. Race and Nationality.—(i.) Constitution of Australia’s Population. Referring
primarily to the numerical relation between the aboriginal and the immigrant races,
including under the latter head not only those born in other countries, but also their
descendants born in Australia, it may be said that the former was never at any time
large. With the continued advance of settlement it has shrunk to such an extent that
in the more densely populated States aboriginals are, in point of numbers, practically
negligible. Thus, at the Census of 1901 the number of full-blooded aboriginals and
nomadic half-castes living with those of full blood remaining in New South Wales was
stated to be 4287, while in Victoria the total was only 271, and in Tasmania the last
aboriginal native died in 1876.

In Queensland, South Australia, and Western Australia, on the other hand, there
are considerable numbers of natives' still in the ** savage’’ state, numerical information
concerning whom is of a most unreliable nature, and can be regarded as little more
than the result of mere guessing. Ethnologically interesting as is this remarkable and
rapidly-disappearing race, practically all that has been done to increase our knowledge of
them, their laws, habits, customs, and language, has been the result of more or less
spasmodic and intermittent effort on the part of enthusiasts either in private life
or the public service. Strange to sy, an enumeration of them has never been
seriously undertaken in connection with any State Census, though a record of
the numbers who were in the employ of whites, or living in contiguity to the settlements
of whites, has usually been made. As stated above, various guesses at the number of
aboriginal natives at present in Australia have been made, and the general opinion
appears to be that 150,000 may be taken as a rough approximation to the total. It is
proposed to make an attempt to enumerate the aboriginal population of Australia in
connection with the first Commonwealth Census to be taken in 1911.

The number of aboriginal natives enumerated in the several States of the Common-
wealth at the Census of 1901 was as follows ;—
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ABORIGINAL NATIVES.—ENUMERATED AT CENSUS OF 1901.

Sl
Persous, ote. NSW. | Vietoria. | HES | s deiwatio | Auciatia| manta. | weattn.
Males 2,481 163 3,089 | 14,076 2,§33 0 22,712
Females ... ...| 1,836 108 2,048 | 12,357 2,328 0 18,677
Total ... = ...| 4,287 271 5,187 | 26,433 5,261 0 41,389
Masculinity?2 ...| 1838.5| 150.9 150.8 113.9 126.0 — 121.6

In the Commonwealth Constitution Act provision is made for aboriginal natives to
be excluded for all purposes for which statistics of population are made use of under the
Act, but the opinion has been given by the Commonwealth Attorney-General that, “‘in
reckoning the population of the Commonwealth, half-castes are not aboriginal natives
within the meaning of section 127 of the Commonwealth of Australia Constitution Act,
and should therefore be included.” It may be added, however, that ‘‘ half-castes,” living
in the nomadic state, are practically undistinguishable from aborigines, and up to the
present it has not always been found practicable to make the distinction, and no authori-
tative definition of ‘‘half-caste” has yet been given.

As regards the immigrant races, it may be said that they consist mainly of natives
of the three divisions of the United Kingdom and their descendants. The proportion of
Australian-born contained in the population of the Commonwealth has, in recent years,
increased rapidly. And at the Census of 31st March, 1901, out of a total population of
8,773,801 persons, no fewer than 2,908,303, or 77.06 per cent., were Australian born,
while of the remainder, 679,159, or 18.00 per cent., were natives of the United Kingdom,
that is 95.06 per cent. are either Australian-born or British. The other birthplaces most
largely represented in the Commonwealth were Germany, 38,352 (1.016 per cent.);
China, 29,907 (0.793 per cent.); Scandinavia (comprising Sweden, Norway and Den-
mark), 16,144 (0.428 per cent.) ; Polynesia, 10,363 (0.275 per cent.); British India, 7637
{0.202 per cent.); United States of America, 7448 (0.197 per cent.); and Ttaly, 5678
(0.150 per cent.). The total population of Asiatic birth was 47,014 (1.246 per cent.), of
whom 3593 (0.095 per cent.) were born in Japan. The total population included 5203 (0.138
per cent. ) persons born at sea, and 7922 (0.210 per cent.) whose birthplaces were unspecified.

(ii.) Biological and Sociological Significance. As regards race and nationality, there-
fore, the population of Australia is fundamentally British, and thus furnishes an example
of the transplanting of a race into conditions greatly differing from those in which it had
been developed. The biological and sociological significance of this will ultimately appear
in the effects on the physical and moral constitution produced by the complete change of
climatic and social environment, for the new conditions are likely to considerably modify
both the physical characteristics and the social instincts of the constituents of the
population. At present the characteristics of the Australian population, whether
physical, mental, moral, or social, are only in the making, and probably it will not be
possible to point to a distinct Australian type until three or four generations more have
passed. Even then it is hardly likely that with our great extent of territory and
varying conditions we shall have but one type ; on the contrary a variety of types are to
be expected. The Australian at present is little other than a transplanted Briton, with
the essential characteristics of his British forbears, the desire for freedom from restraint,
however, being perhaps more strongly accentuated. The greater opportunity for an open-
air existence, and the absente of the restrictions of older civilisations may be held to be
in the main responsible for this.

4. Differences among the States.—(i.) Sex Distribution. The varying circumstances
under which the settlement of the several States has been effected, and the essentially

1. Including 509 half-castes living in nomadic state with natives of full blood.
2. Number of males per hundred females.
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different conditions experienced in the due development of their respective resources, have
naturally led to somewhat marked differences in the constitution of their populations.
In the matter of sex distribution the States in which the normal condition of older
countries is most nearly represented are those of Victoria and Tasmania, in the former of
which the numbers of males and females are practically identical, while in the latter there
are 106 males to each 100 females. In Western Australia and Queensland, on the other
hand, the position of affairs is quite abnormal, the numbers of males to each 100 females
being respectively 142 and 121.

The variation in the masculinity of the estimated population of the several States
and of the Commonwealth as a whole during the past six years will be seen from the
following table :—

MASCULINITY* OF THE POPULATION, 31sT DECEMBER, 1900 TO 1906.

* Masculinity of the Population on the 31st December.
State
1900. 1901. 1902. 1903. 1904. 1905. 1906.
New South Wales ... 111.14 | 110.22 | 111.17 | 111.55 | 112,42 | 113.40 { 114.26
Victoria ... ...} 101.28 | 101.37 | 100.77 | 100.31 99.96 | 100.13 | 100.25
Queensland ...} 125.383 | 125.58 { 124.39 | 123.91 | 123.06 | 122.01 | 120.66
South Australia ...| 104.04 | 103.50 { 103.08 | 103.02 | 105.53 | 109.28 | 112.85
Western Australia ...| 157.54 | 155.85 | 154.14 | 149.41 | 147.15 | 144.81 | 142.15
Tasmania ... ...| 107.97 | 107.37 | 108.15 | 107.65 | 106.95 | 106.58 | 106.46
Commonwealth ... 110,55 | 110,29 | 110.42 | 110.28 | 110.64 | 111.23 | 111.70

* Number of males to each 100 females.

(ii.) dge Distribution. The disparity in sex distribution exhibited by the several
States is accompanied by a corresponding inequality in the matter of age distribution.
The number of persons in each State at the Census of 81st March, 1901, at what are
commonly known as the ‘‘dependent,”” ‘‘ supporting,”” and ‘‘ old *’ ages, and the propor-
tion of same to total of each State and Commonwealth was as follows :—

NUMBER AND PROPORTION OF PERSONS IN COMMONWEALTH OF
DEPENDENT, SUPPORTING, AND OLD AGE.

Number of persons of Propolrat'itl;;)&ong opu-
- =1 h~1 o . .
g2 © 2 oD @ @ g 699 =
3 = = T8 &T 3 S S| 288 | =3
<o nod L E IS = W
State. 525 | g®2f | czf | 2 | 8%E|ESE gt
3 2 = =g c=E = ? 5| 5891052
a s @ = = 0 2 & g.a =

% | % 1 %

New South Wales ...| 486,996 821,277 | 46,573 | 1,354,846 || 85.94 | 60.62 | 3.44
Victoria ... ... 409,363 725,647 | 66,060 | 1,201,070 || 34.08 | 60.42 | 5.50
Queensland .| 182,432 302,824 | 12,873 498,129 || 86.62 | 60.79 | 2.59
South Australia .o 129,237 218,982 | 14,938 363,157 || 85.59 | 60.30 | 4.11
Western Australia ... 53,270 127,532 3,322 184,124 |1 28.93 |1 69.26 | 1.81
Tasmania ... 64,025 101,427 7,023 172,475 || 87.12 | 58.81 | 4.07
Commonwealth ...| 1,825,323 | 2,297,689 | 150,789 | 3,773,801 [} 35.12 | 60.88 | 4.00

Thus in Western Australia a larger proportion of its population was of supporting
age than in any other State. In Tasmania the proportion is the lowest. On the other
hand, in Tasmania the proportion of dependent age was the highest for the Common-
wealth, while the Western Australian proportion was the lowest. Victoria had the
highest and Western Australia the lowest proportion of persons aged 65 years and upwards.
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(iii.) Birthplaces. Complete information concerning the race and nationality of the
population is not available in the Census returns, the material there furnished of this
nature being the records of birthplaces. The following table exhibits, in a very condensed
form, the distribution of the population of the several States according to birthplace :—

BIRTHPLACES AT CENSUS OF 31sT MARCH, 1901.

Total Population of Commonwealth at Census.

Birthplace.
N.S.W. Victoria. Ql'g. 8. Aust. | W. Aust. Tas. C'wealth.
Australia ... | 1,079,154 940,830 | 323,436 | 289,993 | 126,952 | 147,938 | 2,908,303
New Zealand ... 10,589 9,020 1,571 711 2,704 1,193 25,788

United Kingdom 220,401 214,371 | 126,159 | 56,862 | 41,551 | 19,815| 679,159
Other Europecan

Countries ... 20,151 16,548 | 21,174 9,326 6,076 1,398 74,673
Asia ... 14,208 8,793 | 13,878 4,376 4,810 949 47,014
Africa ... 986 926 378 235 243 101 2,869
America 4,813 3,659 1,688 811 1,151 385 12,507
Polynesia e 1,139 203 8,877 39 78 27 10,363
At Sea ... 1,967 1,564 634 539 317 182 5,203
Unspecified ... 1,438 5,156 334 265 242 487 7,922

Total ...| 1,354,846 | 1,201,070 | 498,129 | 363,157 | 184,124 | 172,475 | 3,773,801

The proportions per cent. of total population of the several States for each of the
birthplaces specified in the foregoing tablezare as follows:—

PERCENTAGE OF COMMONWEALTH POPULATION ACCORDING TO
BIRTHPLACE, 31sT MARCH, 1901.

Percentage of Total Population.
Birthplace. New (') South | West . c
. . ueens- ou ester: - {e) -
\%‘:{g; Victoria. I:Illad.s Australia,. Austr:li!tli,. ma.‘xllsia. W;[;.?élcl).n
A % % % % % %
Australia 79.74 78.67 64.97 79.91 69.04 86.02 77.2¢
New Zealand 0.78 0.75 0.32 0.20 1.47 0.69 0.68
United Kingdom 16.28 17.93 25.34 15.67 22.60 11.52 18.03
Other European Coun-

tries 1.49 1.38 4.25 2.57 3.30 0.81 1.98
Asia 1.05 0.74 2.79 1.21 2.62 0.55 1.25
Africa 0.07 0.08 0.08 0.06 0.13 0.06 0.08
America ... 0.36 0.30 0.34 0.22 0.63 0.22 0.33
Polynesia ... 0.08 0.02 1.78 0.01 0.04 0.02 0.28
At Sea 0.15 0.13 0.13 0.15 0.17 0.11 0.14
Total ... ... | 100.00 _ 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00

As regards distribution according to birthplace, New South Wales’ population is very
similar to Victoria's, the proportions born in Australia and Asia being slightly higher,
and that born in the United Kingdom slightly lower, in the case of New South Wales.
There is also a rough similarity between the population distributions of Queensland and
Western Australia. In both the Australian-born, and also those born in * Other European
Countries” and in Asia, represent a much smaller, and those born in the United Kingdom
a much larger proportion than with the remaining States. Polynesians were, however,
much more numerously represented in Queensland at the date of the Census than in any
other State, but this position has been considerably modified by the recent deportation of



148 POPULATION.—ITS DISTRIBUTION AND FLUCTUATION.

Kanakas. Natives of New Zealand were, proportionately, most numerous in Western
Australia. Tasmania had the largest proportion of Australian-born population, viz., 86
per cent., while Queensland, with 65 per cent., had the least. On the other hand, more
than 25 per cent. of Queensland’s population consisted of natives of the United Kingdom,.
while only 113 per cent. of the population of Tasmania had been born there. For the
Commonwealth as a whole 98 per cent. of the population were from Australasian or-
European birthplaces. !

§ 2. Commonwealth Population—Its Distribution and Fluctuation.

1. Present Population.—The estimated population of the several States of the Com-
monwealth since the commencement of Federation is as follows:—

POPULATION OF COMMONWEALTH oxN 3i1stT DECEMBER, 1900 TO 1906.

New South s : Queens- | South | Western Tas- Common-
Year. | Persons. ‘Wales. Victoria. land. |Australia.jAustralia.[ mania. wealth.

Males - 716,047 601,773 | 274,684 | 184,637 | 110,088 | 89,763
Females: 644,258 504,440 | 219,163 | 177,470 | 69,879 | 88,137

1,976,992
1,788,347
.1900.

Total-| 1,360,305 | 1,196,213 | 498,847 | 362,107 | 179,967 | 172,900 3,765;339

Males - 721,043 609,546 | 281,658 | 186,007 | 118,241 | 90,289 | 2,006,784
Females| 654,197 601,336 | 224,286 | 179,724 | 75,868 | 84,091 | 1,819,502

|
Total-| 1,875,240 | 1,210,882 | 505,944 | 365,731 | 194,109 | 174,380 | 3,826,286

Males -| 738,783 608,038 | 283,195 | 186,106 | 129,386 | 92,202 | 2,037,710

1902 Females| 664,549 603,410 | 227,660 | 180,552 | 83,942 | 85,256 | 1,845,369

Total-| 1,403,332 | 1,211,448 | 510,855 | 366,658 | 213,328 | 177,458 | 3,883,079

Males -| 752,627 605,364 | 285,297 | 187,151 | 185,960 | 93,045 | 2,059,444

1903 Females| 674,697 603,491 | 230,287 | 181,670 | 90,995 | 86,435 | 1,867,525

Total -| 1,427,324 | 1,208,855 | 515,534 |'368,821 | 226,955 | 179,480 | 3,926,969

Males - 771,248 605,038 | 287,799 | 191,355 | 144,255, 93,123 | 2,092,818
Females| 686,014 605,268 | 233,861 ;181,324 | 98,085 | 87,070 | 1,891,572

1904.
Total - 1,457,262 | 1,210,306 | 521,660 | 372,679 | 242,290 | 180,193 | 3,984,390
|
Males - 792,682 609,677 | 290,206 | 197,484 | 150,494 | 93,435 | 2,188,978
1905 Females! 699,038 608,896 | 237,847 | 180,722 | 104,285 | 87,664 | 1,918,452
. i .
Total -| 1,491,720 | 1,218,573 | 528,053 | 878,206 | 254,779 | 181,099 | 4,052;430
Males -| 814,189 616,748 | 292,609 | 203,499 | 153,652 | 92,898 | 2,173,545
1906 Females| 712,558 615,192 | 242,504 | 180,330 | 108,094 | 87,258 | 1,945,936
- ( °

! Toml-[ 1,526,697 | 1,231,940 | 535,113 | 883,829 | 261,746 | 180,156 | 4,119,481

2. Growth of Population.—(i.) 1788 to 1824. From 1788, when settlernent
first took place in Australia, until December 1825, when Van Diemen’s Land became a
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separate colony, the whole of the British Possessions in Australia were regarded as one
colony, viz., that of New South Wales.
very slowly, and at the end of 1824 had reached only 48,072.

The population with which settlement in Australia was inaugurated, and that at the

end of each year until 1824, are as follows:—

The population during this period increased

POPULATION OF AUSTRALIA (INCLUDING TASMANIA) ON 31sT DECEMBER,
1788 TO 1824.

Date. Males. Females. Total. Date. Males. Females. Total.
1788 1,035 1806 5,389 2,521 7,910
1788 859 1807 5,939 2,855 8,794
1789 645 1808 6,822 3,441 10,263
1790 2,056 1809 7,618 3,942 11,560
1791 2,873 1810 7,585 3,981 11,566
1792 3,264 1811 7,697 4,178 11,875
1793 3,514 1812 8,132 4,498 12,630
1794 3,579 1813 9,102 4,855 13,957
1795 3,466 1814 9,295 4,791 14,086
1796 2,953 1,147 4,100 1815 9,848 5,215 15,063
1797 3,160 1,184 4,344 1816 11;690 5,863 17,553
1798 3,367 1,221 4,588 1817 14,178 7,014 21,192
1799 3,804 1,284 5,088 1818 17,286 8,573 25,859
1800 3,780 1,437 5,217 1819 21,366 10,106 31,472
1801 4,372 1,573 5,945 1820 23,784 9,759 33,543
1802 5,208 1,806 7,014 1821 26,179 9,313 35,492
1803 5,185 2,053 7,238 1822 27,915 9,449 37,364
1804 5,313 2,285 7,598 1823 30,206 10,426 40,632
1805 5,395 2,312 7,707 1824 36,871 T 11,201 48,072

-

1. On 26th January.

(i1.) 1825 to 1858.—The period extending from 1825 to 1859 witnessed the birth of
the colonies of Tasmania (then known as Van Diemen’s Land), Western Australia, South
Australia, Victoria, and Queensland. The years in which these came into existence as
separate colonies were as follows:—Tasmania, 1825; Western Australia, 1829; South
Australia, 1836; Victoria, 1851 ; Queensland, 1859. '

The estimated population of the Commonwealth during each year of this transition
period was as follows :— T

POPULATION OF AUSTRALIA (INCLUDING TASMANIA) oN 31ST

] DECEMBER, 1825 TO 1858.

Date. Males. Females. Total. Date. Males. Females. Total.
1825 40,288 12,217 52,505 1842 153,758 87,226 240,984
1826 41,289 12,593 53,882 1843 158,846 92,002 250,848
1827 43,053 13,247 56,300 1844 165,034 99,253 264,287
1828 44,778 13,419 58,197 1845 178,159 105,989 279,148
1829 46,946 14,988 61,934 1846 181,342 111,907 293,249
1830 52,885 17,154 70,039 1847 190,265 118,532 308,797
1831 57,087 18,944 75,981 1848 201,612 130,716 332,328
1832 62,254 21,683 83,937 1849 221,978 151,384 373,362
1833 71,669 26,426 98,095 1850 238,683 166,673 405,356
1834 76,259 29,297 105,556 1851 256,975 180,690 437,665
1835 81,929 31,425 113,354 1852 304,126 209,670 513,796
1836 89,417 35,703 125,120 1853 358,203 242,789 600,992
1837 94,881 39,607 134,488 1854 414,337 280,580 694,917
1838 105,271 46,597 151,868 1855 470,118 323,142 793,260
1839 115,480 54,459 169,939 1856 522,144 354,585 876,729
1840 127,306 63,102 190,408 1857 574,800 395,487 970,287
1841 144,114 76,854 220,968 1858 624,380 426,448 | 1,050,828
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(iii.) 1859 to 1906. From 1859, the year in which Queensland came into existence
as a separate colony, until the beginning of 1900, when the Commonwealth of Australia
was inaugurated under the provisions of the Commonwealth Constitution Act, Australia
consisted of six States, practically independent of each other in all matters of Govern-
ment. During this period the population of the Commonwealth increased from 1,050,828
at the end of 1858 to 3,765,339 on the 31st December, 1900. The particulars for this
period are given in the table hereunder.

During the six years that have elapsed since the federation of the States was
effected the population of the Commonwealth has increased by 354,142, from 3,765,339
on 31st December, 1900, to 4,119,481 on 31st December, 1906. See table hereunder.
(The details have already been given; see Table § 2. 1.)

POPULATION OF AUSTRALIA (INCLUDING TASMANIA) oN 31ST DECEMBER,
1859 TO 1906.

Date. Males. Females. Total. Date. Males. Females. Total.

1859 644,376 452,929 | 1,097,305 1883 | 1,357,423
1860 668,560 477,025 | 1,145,585 1884 | 1,411,996
1861 669,373 498,776 | 1,168,149 1885 | 1,460,394
1862 683,650 523,268 | 1,206,918 1886 | 1,510,954
1863 704,259 555,033 | 1,259,292 1887 1,559,118
1864 740,433 584,750 | 1,325,183 1888 | 1,610,548
1865 778,278 616,765 | 1,390,043 1889 | 1,649,094
1866 800,648 643,307 | 1,443,955 1890 1,692,831 | 1,458,524 | 8,151,355
1867 819,127 664,721 | 1,483,848 1891 1,736,617 | 1,504,368 | 3,240,985

1,148,313 | 2,505,736
1
1
1
1
1
1
1
1
1868 849,272 690,280 | 1,539,552 1892 1,766,772 | 1,538,981 | 3,305,753
1
1
1
1
1
1
1
1

93,729 | 2,605,725
34,124 | 2,604,518
77,096 | 2,788,050
,322,244 | 2,881,362
,371,129 | 2,981,677
,413,383 | 3,062,477

10 b0 2

1869 875,189 | 717,018 | 1,592,157 || 1893 |1,791,815 |1.570,080 | 3,361,895
1870_ | 902,494 | 745,262 | 1,647,756 || 1894 |1,824,217 | 1,602.543 | 3,426,760
1871 | 928,918 | 771,970 | 1,700,888 | 1895 | 1,855,539 | 1,636,082 | 3,491,621
1872 | 947,492 | 795,425 | 1,742,847 | 1896 |1.887,174 |1.665,924 | 8,553,098
1873 | 972,907 | 821,613 { 1,794,520 || 1897 |1.917,460 | 1,700,328 | 3,617,783
1874 |1,001,096 | 848,296 1,849,392 || 1898 |1.937.,629 | 1,727,086 | 3,664,715
1875 [1,028,489 | 869,734 | 1,898,223 | 1899 | 1,959,074 |1.756,914 | 3,715,988
1876 | 1,061,477 | 897,202 | 1,958,679 || 1900 |1,976,992 | 1,788,347 | 3,765,339
1877 [1,102,340 | 998,790 | 2,031,180 {| 1901 | 2,006,784 |1.819.502 | 3,826,286
1878 | 1,182,573 | 959,591 | 2,092,164 | 1902 |2.087,710 | 1,845,369 | 3,883,079
1879 |1,168,781 | 993,562 | 2,162,343 | 1903 | 2,059,444 | 1,867,525 | 8,926,969
1880 | 1,204,514 | 1,027,017 | 2,231,531 || 1904 | 2,092,818 | 1,891,572 | 3.984,390
1881 | 1,247,059 | 1,059,677 | 2,306,736 |, 1905 | 2,183,978 | 1,918,452 | 4,052,430
1882 | 1,989,802 | 1,098,190 | 2,388,082 || 1906 | 2,173,545 | 1,945,936 | 4,119,481

Q

The growth of the total population of the Commonwealth generally, and of each
State therein is graphically shewn on page 183, and of each sex considered separately on
pages 184 and 185.

§ 3. Influences affecting Growth and Distribution of Population.

1. Mineral Discoveries.—The discovery of gold in Australia in 1851 was undoubt-
edly one of the most powerful factors in bringing about a rapid settlement of the country.
(ts effect may be gauged by a comparison of the increase during the ten years preceding,
with that during the ten years succeeding the discovery. From 31st December, 1840, to
31st December, 1850, the increase was only 214,948 (viz., from 190,408 to 405,356). The
rush of people to the newly-discovered goldfields during the succeeding decennium caused
an increase of no less than 740,229, the population advancing to 1,145,585 on 31st
December, 1860. In 1861, owing to the opening up in that year of the New Zealand gold-
fields, a rush of population from Australia set in, the result being that the net increase
of population of the Commonwealth, which in 1854 amounted to 98,343, and even in 1860

“was as much as 48,108, fell in 1861 to 22,564. In fact, during the year 1861 the de-
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partures from Australia exceeded the arrivals by 5958, the gain of 22,564 being duc to
the births exceeding the deaths by 28,522.

In more recent years the gold discoveries of Western Australia in 1886 and subsequent
years, led to a large influx of population to that State. Amounting on 31st December,
1885, to only 35,959, it increased in 21 years by no less than 225,787, totalling 261,746
on 31st December, 1906. In this case, however, the additions to the population of the
western State were largely drawn from those of the eastern States, so that the actual
gain of population to the Commonwealth was but slight.

2. Pastoral Development.—Very early in the colonisation of Australia it was
recognised that many portions were well adapted for pastoral pursuits, and pastoral
developments have led to a considerable distribution of population in various directions.
As the numbers engaged in connection therewith, compared with the value of the interests
involved, are relatively small, and as pastoral occupancy tends to segregation rather than
aggregation of population, the growth of pastoral industry is but slightly reflected in the
population statistics of the Commonwealth.

3. Adricultural Expansion.—At the present time the area zmilun.lly devoted to crops
in the Commonwealth is about 9% million of acres. Although considerable in itself, this
area, viewed in relation to the tota] area of the Commonwealth, is relatively small, and
represents only 3 per cent. of the total area. Per head of population of the Commonwealth
the ares under crop, however, is 2} acres, a fairly high amount when allowance is made for
the recency of Australian settlement. Nearly 80 per cent. of the area under crop is devoted
to the production of wheat and hay, which require for their profitable production in
Australia a considerable area in the one holding. Thus on the whole the agricultural
districts of Australia arc somewhat sparsely populated, though less sparse than the
pastoral areas.

4. Progress of Manufacturing Industries.—One direct effect of the development of
manufacturing industries, is the concentration of population in places offering the greatest
facilities for the production of the particular commodities. In Australia, manufac-
turing industries are as yet in their infancy, and the tendency throughout Australia to
concentrate the manufacturing establishments in each metropolis is a natural consequence,
This, however, has accentuated the growth of the capital cities, when compared with that
of the rest of the country. The consequent concentration of population in the ca.plta.ls
therefore, appears to be abnormal. -

5. Influence of Droughts.—The droughts, which at times so seriously react on the
agricultural and pastoral prospects of Australia, have a marked influence on the distribu-
tion of population. Districts, which in favourable seasons were fairly populous, have, in
times of drought, beconfe more or less depopulated, but only temporarily, viz., till the
return of better conditions. This movement, however, ordinarily affects only the internal
distribution of the population and not the total, but severe drought may even make its
influence felt in the statistics of the total population of Australia. Thus in the case of the
drought of 1902-3, the departures from the Commonwealth exceeded the arrivals for the
two years, 1903 and 1904, by 10,380. It may be noted also, that for the former of these
years, the natural increase of population by excess of births over deaths was abnormally
low, being only 51,150, as compared with 54,698 in the preceding and 60,541 in the
succeeding year.

6. Other Influences.—(i.) Cominercial Crises. The effect on population of a com-
mercial drisis, such as that which occurred in Australia in the early years of the final
decade of the last century, is clearly indicated on comparing the migration statistics of
the Commonwealth for the five years 1887-91, with those for the five years 1892.96.
During the former period, the arrivals in the Commonwealth exceeded the departures by
no less than 146,872. In the latter period, the corresponding excess amounted to only
2064.
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(ii.) South African War. The war in South Africa has apparently also left its
impress on the population statistics of the Commonwealth, the departures during 1899
and 1900 exceeding the arrivals for the same period by no less than 10,546.

A reference to the graphs of population on pages 183 to 187 will illustrate the pre-
ceding observations.

§ 4. Elements of Growth of Population.

1. Natural Increase.—(i.) Importance, as a Factor of Increase. The two factors
which contribute to the growth of a population are the “natural increase” by excess of
births over deaths, and the ‘‘net immigration, ” i.e., the excess of arrivals over departures.
While the relative potency of these factors depends upon a variety of causes, it may be
said that, in general, in the case of a new country, “net immigration” occupies an
important position as a source of increase of population, while in an old country
“natural increase,” modified more or less by ‘“net emigration,” or excess of departures
over arrivals, is the only element causing growth of population. The table hereunder
gives the total natural increase, as well as that of males and females :—

NATURAL INCREASE! OF THE POPULATION OF AUSTRALIA, STATES
AND COMMONWEALTH, FROM 1861 TO 1906.

MALES.
Period. N.8.W. | Victoria. | Q'land. | S. Aust. | W. Aust. Tas. C’wealth.
1861 to 65 ... ... | 22,055 34,286 2,444 9,645 765 8,761 72,956
1866 to 70 ... .| 25,850| 84,997 5,739 | 10,881 754 3,281 81,502
1871 to 75 ... ... | 380,067 | 385,132 6,704 9,979 710 3,077 85,669
1876 to 80 ... ...| 384,040 381,985 7,960 | 138,676 1,023 3,472 92,156
1881 to 85 ... ... | 42,658 | 388,614 7,986 | 16,969 1,002 5,284 | 107,513
1886 to 90 ... ...| 54,753 | 89,528 | 17,872 16,519 1,755 6,093 | 136,520
1891 to 95 ... ...| 56,834 45,606 20,525 15,758 1,436 6,889 | 147,048
1896 to 9100 ...| 48,692 | 38,645| 17,724 | 12,562 3,402 6,373 | 122,398
1901 to0 05 ... .| 51,179 384,332 | 16,628 | 11,926 8,283 7,955 130,303
1906 ... | 12,351 7,374 4,068 2,508 2,165 1,674 30,140
1861 to 1906 ... 1 378,479 | 330,499 | 107,650 { 120,423 | 21,295| 47,859 | 1,006,205
FEMALES.
1861 to 65 ... .. 26,343 | 39,615 3,566 9,987 1,105 4,415 85,031
1866 to-70 ... ...| 80,827 40,919 7,571 11,223 1,801 4,451 95,792
1871 to 75 ... ...| 385,567 | 44,472 9,706 | 10,944 1,255 4,192 103,136
1876 to 80 ... ...| 40,276} 387,551 12,291 | 14,608 1,585 4,699 | 111,010
1881 to 85 ... ... 50,204 39,833 15,262 18,033 1,738 6,364 | 131,434
1886 to 90 ... ... | 62,090 48,131 24,238 17,320 2,609 7,228 | 161,616
1891 to 95 ... ...| 63,930 53,190 25,757 16,792 3,376 7,781 170,826
1896 to 1900 .| B7,107 | 40,474 | 24,037 | 138,443 7,054 6,718 | 148,833
1901 to 05 ... ...} 59,163 | 389,831 | 22,910| 12,729 11,468 8,027 154,128
1906 ... | 18,622 8,233 4,856 2,507 2,551 1,648 33,417
1861 to 1906 ... | 438,629 | 389,249 | 150,194 | 127,586 | 34,042 | 55.523 |1,195,223
EXCESS OF FEMALES OVER MALES, 1861-1906. '

Number ... .| 60,150 58,750 | 42,544 7,163 | 12,747 7,664 189,018

Percentage of
Male Increase ... | 15.89% | 17.78% | 89.52% | 5.95% | 59.85% | 16.01% 18.79%

1. Excess of Births over Deaths.
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PERSONS.

Period. N.8.W. | Victoria. Qla. S. Aust. | W. Aust. Tas. C'wealth.

1861 to 65 ... ... | 48,398! 73,901 6,010 | 19,632 1,870 8,176 157,987
1866 to 70 ... ...| 56,177 75,916 | 13,310| 22,104 2,055 7,732 177,294
1871 to 75 ... ...| 65,634 76,604 | 16,410 20,923 1,965 7,269 188,805
1876 to 80 ... ... 74,316 69,536 20,251 28,284 2,608 8,171 208,166
1881 to 85 ... .| 92,8621 73,447 23,248 85,002 2,740 11,648 238,947
1886 to 90 ... ... 116,843 | 87,659 | 42,110| 38,839 4,364 | 13,321 298,136
1891 to 95 ... ... 1120,764 ] 98,796 | 46,282 82,550 4,812 14,670 317,874
1896 to 1900 ... 1 105,799 | 74,119 41,761 26,005 10,456 13,091 271,231
1901 to 05 ... ... 110,842 | 74,163 39,588 | 24,655 19,751 15,982 284,431
1906 .| 25,973 15,607 8,924 5,015 4,716 3,322 63,557

1861 to 1906 ... | 817,108 | 719,748 | 257,844 | 248,009 | 55,337 } 103,382 | 2,201,428

With a single exception, viz., Tasmania, for the year 1906, the natural increase of
females exceeded that of males throughout the 46 years referred to in the foregoing table.
This excess, for the total period 1861 to 1906, is shewn in the table both in absolute
numbers and as percentages of the male increase. The quinquennial period in which the
largest natural increase of population took place was that of 1891-5 with a total for the
Commonwealth of 317,874. For the individual States the quinquennia of maximum
natural increase were as follows :—New South Wales, Victoria and Queensland 1891-5,
South Australia 1881-5, and Western Australia and Tasmania 1901-5.

2. Comparison with -other Countries. Notwithstanding the comparatively low
birth-rate, Australia has a high rate of natural increase, owing to the fact that its death-
rate is a very low one. The following table furnishes a comparison between the average
rates of natural increase for some of the principal countries of the world for which such
information is available, and those for the several States of the Commonwealth and the
Dominion of New Zealand :—

NATURAL INCREASE PER 1000 OF MEAN POPULATION.

Country. Increase. Country. Increase. Country. Increase.
Australasia (1902-6). Europe—continued. Europe—continued.
Tasmania 18.22 Netherlands ...| 15.49 Italy ... ...| 10.62
Western Austmha 18.12 Prussia . 15.20 Switzerland ... 10.438
New Zealand ...| 16.98 German Emplre 14.54 Spain ... L 9.22
New South Wales| 15.82 Denmark .| 14.18 Treland . 5.55
Queensland ... 15.45 Norway ...] 14.05 France ...l 1.65
Australasia ...l 15.11 Rumania ...l 1391
Commonwealth 14.71 Finland 12.45 [jAsia—
South Australia...| 13.28 England & W‘Lles 12.11 Ceylon ... 12.03
Victoria . 12,81 Scotland . 12.03 Japan... .| 11.65
Austria ...l 11.98
Europe (1901-5)1— Hungary ...l 10.97 llAmerica—
Bulgaria ..o 17.87 Belgium ...| 10.82 Jamaica ... 18.37
Servia... ...} 16.81 Sweden ...] 10.65 Chile ... .. 614

1. 1901-5 generally for rest of table.

The graphs of natural increase for each of the States, as well as for the Common-
wealth, are shewn on page 217 hereinafter.

3. Net Immigration,—The other factor of increase in the population, viz., the excess
of arrivals over departures, known as “net immigration,” is, from its nature, much more
subject to marked and extensive variation than is the factor of * natural increase.”
These variations are due to numerous causes, many of which have already been referred
to in dealing with the influences which affect the growth of population. An important
cause not yet referred to, is that of assisted immigration. The number of persons so
introduced varies considerably in different years.
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NET IMMIGRATION, OR EXCESS OF ARRIVALS OVER DEPARTURES
(STATES AND COMMONWEALTH), FROM 1861 TO 1906 INCLUSIVE.

MALES.

Period. N.S.W. Victoria. | Q'sland. S. Aust. | W. Aust. | Tasmania.| C'wealth.
1861 to 65 ... 2,984 1— 15,871 34,031 10,270 3,213 |— 2,865 31,762
1866 to 70 ...| 23,381 13,516 10,190 {— 242 1,182 |— 313 47,714
1871 t0o 75 ...| 20,346 |— 8,093 26,236 3,833 |— 80 |— 1,916 40,326
1876 to 80 ...| 48,378 |— 5,696 13,892 25,056 |— 179 2,418 83,869
1881 to 85 ...| 70,996 19,925 54,867 |— 1,982 2,701 1,860 | 148,367
1886 to 90 ...| 29,345 51,894 18,514 |— 12,895 6,411 2,648 95,917
1891 to 95 ... 8,671 |— 33,192 5,088 |— 1,493 39,443 — 2,857 15,660
1896 to 1900...]— 854 |— 39,805 8,095 |— 8,239 36,953 2,905 |— 945
1901 to 1905...] 25,456 |— 26,428 |— 1,106 921 32,123 |— 4,283 26,683
1906 ... 9,106 —303 |— 1.665 3,507 993 — 2,211 9,427

1861 to 1906...] 237,809 |—44,053 | 168,142 18,736 | 122,760 |[— 4,614 | 498,780

FEMALES.

1861 to 65 ... 8,578 21,527 18,824 5,993 952 |— 1,165 54,709
1866 to 70 ... 9,928 16,702 4,851 1,207 517 — 500 32,705
1871 to 75 ... 9,395 2,498 11,187 774 |— 18 |— 2,500 21,336
1876 to 80 ...| - 25,081 |— 169 7,792 12,977 130 462 46,273
1881 to 85 ...| 38,867 7,861 27,626 — 100 957 562 75,673
1886 to 90 ...} 23,220 34,337 14,811 (— 11,310 1,768 |— 42 62,784
1891 to 95 ...| 12,793 |—18,656 [— 422 1,964 7,758 — 1,705 6,732
1896 to 1900...— 143 |—23,777 927 |— 7,627 32,043 2,009 3,432
1901 to 1905...— 4,383 |—25,375 |— 4,226 |— 9,477 22,938 |— 3,500 |— 24,023

1906. — 102 |— 1,937 |— 199 |— 2,899 1,258 |— 2,054 |— 5,933

1861 to 1906...] 123,234 18,011 81,071 — 8,498 68,303 — 8,433 | 273,688

PERSONS.
1861 to 65 ...| 11,562 5,656 52,855 16,263 4,165 i— 4,030 86,471
1866 to 70 ...| 33,309 30,218 15,041 965 1,699 — 813 80,419
1871 t0 75 ...| 29,741 — 5,595 37,423 4,607 —98 |— 4,416 61,662
1876 to 80 ...| 78,459 |— 5,865 21,684 38,033 —49 2,880 | 130,142
1881 to 85 ...} 109,863 27,786 82,393 \— 2,082 3,658 2,492 ) 224,040
1886 to 90 ...} 52,565 86,231 33,325 |— 24,205 8,179 2,606 | 158,701
1891 to 95 ...| 21,464 — 46,848 4,666 471 47,201 |— 4,562 22,392
1896 to 1900...|— 997 |— 63,582 9,022 |—15,866 68,996 4,914 2,487
1901 to 1905...| 21,073 |— 51,803 |— 5,332 [— 8,556 55,061 |— 17,783 2,660
1906 ... 9,004 |— 2,240 |— 1,864 608 2,251 [— 4,265 3,494

1861 to 1906...| 361,043 |—26,042 | 249,213 10,238 | 191,063 |—13,047 | 772,468

.

Throughout, the minus sign (—) signifies that the number of departures was in excess of arrivals.

During the period 1861-1906, viz., 46 years, the gain to the Commonwealth popu-
lation by excess of arrivals over departures was 772,468 persons, while the gain by excess
of births over deaths for the same period was 2,201,428. Thatis, nearly 26 per cent. of the
increase for the Commonwealth during the past 46 years has been due to ‘*‘ net immigra-
tion >’ and 74 percent. to ‘‘ natural increase.”’ In regard to the contribution of individual
States to the total net immigration of 772,468, it may be said that for two, viz., Victoria
and Tasmania, the departures for the period in question actually exceeded the arrivals,
viz., by 26,042 in the case of the former, and 13,047 in that of the latter, while in South
Australia the total gain for the period was only 10,238. In New South Wales, Queens-



ELEMENTS OF GROWTH OF POPULATION. 155

land, and Western Australia on the other hand, the additions due to net immigration
during the 46 years were respectively 361,043 ; 249,213 ; and 191,063.

The quinquennial period in which the greatest net immigration to the Common-
wealth occurred was that of 1881-5 with a total of 224,040, whilst that in which the
smallest was recorded was the period 1896-1900 with the total of only 2487. The quin-
quennial perfods in which maximum net immigration occurred in the several States were
as follows :—New South Wales and Queensland 1881-5, Victoria 1886-90, South Australia
1876-80, Western Australia and Tasmania 1896-1900. In all the States quinquennial
periods have occurred in which the departures for the five years have exceeded the arrivals.
The periods in which such net emigration from the several States was greatest were as
follows :—New South Wales and Victoria 1896-1900, Queensland and Tasmania 1901-5,
South Australia 1886-90, and Western Australia 1871-5.

The graphs shewing net increase, both for the Commonwealth as a whole and for
each of the States, will be found on pages 186 and 187.

4. Total Increase.—(i) Rates for various Countries. The table hereunder furnishes
particulars concerning rates of increase both for the Commonwealth, its component
States, and for other countries for comparison.

RATES OF TOTAL INCREASE IN POPULATION, AUSTRALIA AND VARIOUS
COUNTRIES, FOR SUCCESSIVE QUINQUENNIAL PERIODS FROM 1881 to 1906.

Mean Annual Rate of Total Increase of Population during period—
Countries.
’ 1881 to 1886. | 1886 to 1891. | 1891 to 1896. | 1896 t0 1901.| 1901 to 1906.
% % % % %
AUSTRALASIA—
Commonwealth 3.86 3.06 1.86 1.49 1.49
New South Wales 4.83 3.23 1.99 1.57 2.11
Victoria 2.60 3.12 0.37 0.52 0.34
Queensland ... 8.42 3.80 2.49 2.25 1.13
South Australia 1.41 1.15 1.63 0.77 0.97
Western Australia 6.13 5.54 20.81 7.25 6.16
Tasmania 2.18 2.87 1.06 1.83 ' 0.65
New Zealand ... 3.81 1.47 2.41 1.98 2.90
EUROPE—
England and Wales 111 111 1.15 1.15 t+ 1.15
Scotland 0.75 0.75 1.06 1.06 + 1.06
Ireland* . —0.95 —0.94 —0.60 —0.43 +—0.30
Austria e 0.73 0.83 0.79 1.05 1 1.02
Belgium 1.13 0.75 1.15 0.92 } 1.88°
Denmark 1.05 0.87 0.99 1.32 + 1.12
Finland ~ 1.42 1.51 1.20 1.41 ! 1.8
France 0.34 0.06 0.09 0.24 t 0.17
German Empire ~f 074 1.09 1.17 1.51 I 147
Hungary 1.09 1.01 0.92 1.03 t 1.10
Ttaly 0.66 0.71 0.68 0.61 t 0.86
Netherlands ... 1.32 1.03 1.28 1.30 + 1.54
Norway 0.36 0.54 0.96 1.81 t+ 0.57
Prussia - 0.79 1.15 1.29 1.59 t+ 1.58
Rumania 1.77 1.34 1.15 1.41 t 1.42
Servia 2.30 2.08 1.37 1.57 + 1.47
Spain 0.54 0.48 0.45 0.45 t 045
Sweden 0.57 0.40 0.61 0.86 + 0.59
Switzerland .| 0.38 0.40 1.22 1.10 + 0.93
ASIA—
Ceylon 0.54 1.35 1.41 2.03 t+ 2.16
Japan 0.96 1.12 0.96 1.25 § 1.41
AMERICA—
Canada 1.10 1.08 0.97 1.19 + 1.83
Chile 2.97 0.72 2.66 0.90 t 1.96
Jamaica 0.77 1.37 1.66 1.72 1t 1.64
United States 2.27 2.15 1.93 2.02 t+ 1.73

+ 1901 to 1905 only. 1 1901 to 1904 only. § 1901 to 1903 only. * Decrease.
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(ii.) Variations in the Commonwealth Rate. During the quarter of a century
1881-1906, the annual rate of total increase in the population of the Commonwealth has
exhibited a marked decline, falling from an average of 3.86 per cent. for the five years
1881-6 to an average of 1.49 for 1901-6, the rate for the latter period being also the
average for the five years 1896-1901. As regards the separate States of the Common-
wealth, the rates of increase in all cases except that of Western Australiar were lower,
and in most instances considerably lower, for the period 1901-6 than for 1881-6. The only
case, however, in which the decline was a continuous one was that of Queensland, where
a fall in the rate of increase from 8.42 for 1881-6 to 1.13 for 1901-6 was experienced.

In all the other States fluctuations more or less marked have been in evidence.

(1.} Unsatisfactory Nature of Commoniealth Rate. The rate of increase in the
Commonwealth population is practically identical with the annual rates for Germany
and Japan, the figures being respectively 1.49 per cent., 1.47 per cent., and 1.41 per
cent. In view of the sparsity of the population of Australia, and the recency of its
settlement, this rate of increase, equal only to that of such densely populated countries
as Germany and Japan, cannot be regarded as satisfactory. When contrasted with the
growth of population in the United States the comparison is even less favourable, since
the annual rate of increase of that country for the period 1901-5 was 1.73 per cent.
Further, if the increase in the population of the Commonwealth be compared with that
of the United States under comparable conditions as to density of population, it will be
seen that whilst during the seventy years 1790-1860 the population of the United States
increased at a rate of slightly more than 3 per cent. per annum, that of the Common-
wealth has, in the past ten years, grown at less than half that rate. The full significance
of the difference between these two rates of increase will be seen on comparing the
figures shewn in line (a) below with those appearing on line (b). The former represents
the population of the Commonwealth in the years specified, on the assumption that the
rate of increase experienced in the Commonwealth during 1901-6 remains permanently in
force, while the latter shews what it would be in the same years if the rate of increase
experienced in the United States during the seventy years 1790-1860 were in force.

SIGNIFICANCE OF PRESENT RATE OF GROWTH OF COMMONWEALTH
POPULATION

31st Dec., | 31st Dec., { 31st Dec., | 31st Dec., | 81st Dec., | 31st Dec., | 31st Dec., | 31st Dec.,
1906. 1907. 1908. 1909. 1910, 1920. 1930. 19850.

(@) | 4,119,481 4,182,000 4,245,000 4,309,000 4,374,000 5,081,000 5,902,000 7,964,000
) | 4,119,481 4,244,000 4,372,000 4,504,000 4,639,000 6,244,000 | 8,405,000 15,226,000

(a) On bhasis of Commonwealth rate of increase 1901-6.
(b} On basis of U.S.A. rates of increase 1790-1860.

These are not predictions as to the probable future population of the Commonwealth,
but computations shewing what the population will be if only the present rate of increase
is maintained, and what it would be if the increase were as rapid as in the United States
at a comparable period.

(iv.j Density of Population. From one aspect population may be less significant in
respect of its absolute amount than in respect of the density of its distribution. The
Commonwealth of Australia, with an area of 2,974,581 square miles, and a population on
31st December, 1906, of 4,119,481, has a density of only 1.38 persons to the square mile,
and is, therefore, the most sparsely populated of the civilised countries of the world. For
the other continents the densities are approximately as follows:—HEurope, 100; Asia, 49;
Africa, 15; and America, 9. The population of the Commonwealth has thus less than
16 per cent. of the density of that of America, about 9 per cent. of that of Africa, less
than 3 per cent. of that of Asia, and little more than 1} per cent. of that of Europe.
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Particulars concerning the densities of the populations of some of the principal
countries of the world are given in the following table:—

DENSITY OF POPULATION, AUSTRALIA AND VARIOUS COUNTRIES.

No. of No. of No. of
Persons Persons Persons

Country. per Country. per Country. per
Square Square Square

Mile. Mile. Mile.

Belgium .. 622 Denmark ...| 165 Russia ... .. 149

England and Wa]eb 586 Hungary .. 161 Victoria® ...l 14.0

Netherlands . 439 Ceylon ... ..) 154 Chile ... ) 113
Japan ... o 824 Scotland . 154 New Zealand ...| 8.68
Ttaly ..f 804 Servia ... L 144 Tasmania' 6.87
German Empire ...| 285 Ireland ... 136 New South Wa,les 4.92
Prussia ... . 274 Rumania ’ ... o128 Canada ] 1.52
Austria ... . 234 Spain ... ...| 100 Commonwemlth‘ 1.38
Switzerland .. 216 United States ... 28.0 || Queensland’ 0.80
Jamaica ... .. 194 Finland 22.6 || South Australia' 0.42
France ... ...| 190 Norway ... 18.4 || Western Australia'l  0.27

1. For the Commonwealth, the density is given for 31st December, 1906. For the other coun-
tries the results are given for the latest dates available.

§ 5. Seasonal Variations of Population.

1. Natural Increase.—In almost all the States of the Commonwealth the natural
increase of the population is greatest in the quarter ending 30th September, and least in
that ending 31st March. The birth rate is usually at its highest, and the death rate at
its Jowest, in the September quarter, and vice versa in the March quarter. The average
natural increases in population of the several States for each of the quarters, based upon
the experience of the six years 1901 to 1906, is as follows:—

AVERAGE NATURAL INCREASE, STATES AND COMMONWEALTH, 1901-6.

Natural increase and increase per 1000 for each quarter

1901-6, ended on last day of—
Average per

State. . annum, 1901-6.
March. June. September. December.
Persons | /oo | Persons| Oloo | Persons| ©/oo | Persons| ©/oo | Persons| ©/oo
New S’th Wales| 5,332 [3.75| 5,777 |4.04 | 5,957{4.14| 5,653 3.91 (22,719 |15.86
Victoria ...| 8,448 2.85| 3,866 |3.19| 4,014 {3.31| 3,639 3.00| 14,962 | 12.35
Queensland ...| 1,768 |38.44 | 2,192 |4.25| 2,208 4.26| 1,909 |3.67| 8,077 15.63
South Australia | 1,117 }8.03] 1,324 13.59| 1,362)3.69| 1,142 |3.08) 4,945 |13.38
W. Australia ... 898 14.07| 1,003 |4.45| 1,232(5.36 945 14.07| 4,078 |17.96
Tasmania 737 14.16 7721 4.38 849 | 4.82 859 | 4.84 | 3,217 118.20
Commonwealth | 18,295 | 3.40 | 14,934 { 3.80 | 15,622 { 3.96 | 14,147 | 3.57 [ 57,998 | 14.74

2. Net Immigration.—For the Commonwealth as a whole the increase in population
for the years 1901 to 1906 was greatest in the September quarter, while in the March
quarter the average excess of departures over arrivals was 1938. In New South Wales
also the September quarter gives the greatest excess of arrivals over departures. In
Western Australia the largest excess is in the June quarter. In South Australia and
Tasmania the arrivals largely exceeded the departures in the December quarter, but in
all the other quarters the departures were in excess. In Queensland, the June quarter
was the only one shewing an average excess of arrivals. Victoria shews an excess of
departures for every quarter, the maximum being that for that ended 30th June. Par-
ticulars concerning the average net immigration of the several States are as follows :—
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AVERAGE NET IMMIGRATION, STATES AND COMMONWEALTH, 1901-6.

State. Quarter ended on last daﬁyff_—_ o ‘ Iﬁ;’;ﬂ&gﬁgt}fgﬁ
March. June. September. December per a.n?élxm.
Persons| ©/oo |Persons| 9/oo |Persons| ©/oo |Persons| /oo |Persons %loo
N.S.W. 18| 00.1| 2,004| 1.40| 2,868| 2.00 123| 0.09| 5,018} 8.50
Victoria |—2,824 —2.33[—3,467 —2.86 |—2,195 |—1.81 |— 521 |—0.483 |—9,007 |—7.44
Q’land |— 189(—0.37| 1,215} 2.35|— 299 —0.58 |—1,926 (—3.71 |—1,199 |—2.32
S. Aust. [—1,012 —2.74]—1,546|—4.19 (— 518 |-—1.40| 1,751 | 4.72—1,325 |—8.59
W. Aust.| 3,475| 15.74] 4.058| 18.00| 2,372{ 10.832{— 353 |—1.52| 9,552 42.06
Tas. —1,406.—-7.93 —1,8381-10.42 |— 298 |—1.69{ 1,584 8.64 —2,008 |-11.36
C’wealth [—1,988 i——0.50 426! 0.11] 1,930! 0.49 608 | 0.15| 1,026 | 0.26

Throughout. the minus sign (—) denotes that the departures were in excess of arrivals,
and 9/oo denotes per thousand.

§ 6. Urban Population.

1. The Metropolitan Towns.—A feature of the distribution of population in Austra-
lia is the tendency to accumulate in the capital cities. To such an extent is this
metropolitan aggregation carried, that in every State the population of the capital far
outnumbers that of any other town therein, and ranges between 19 and 46 per cent. of
the entire population of the State. The estimated populations of the several capitals on
31st December, 1906, and the percentages of such populations on the totals for the
respective States, are shewn in table hereunder. That this metropolitan concentration
is phenomenal, may be readily seen by comparing the percentage on the total population
with the similar figures for the principal countries of Furope, also given in the table
hereunder :—

POPULATION IN CAPITAL CITIES, STATES, AND COMMONWEALTH OF
AUSTRALIA AND EUROPE.

Percentage
State or Country. City. Year. Population. ogtgig&tl)l? !
Country.
%
New South Wales Sydney . 538,800 35.29
Victoria ... Melbourne 8 526,400 42.73
Queensland Brisbane & 132,468 24.76
South Australia... Adelaide o 175,641 45.76
Western Australia Perth ... 3 53,800 20.55
Tasmania Hobart & 34,985 19.42
Commonwealt;h (6 Cities) 2 1,462,094 35.49
New Zealand Wellington @ 67,535 7.43
England ... London* 1906 7,113,561 20.59
Denmark... Copenhagen ... 1906 514,134 19.86
Saxony Dresden 1905 516 996 11.47
Norway Christiania 1900 27 ,626 11.16
Belgium ... Brussels 1900 612,401 9.15
Bavaria ... Munich 1905 538,983 8.26
Scotland ... HEdinburgh 1906 341,035 7.22
France Paris 1901 2,714,068 6.97
Ireland Dublin 1906 290,638 6.63
Portugal ... Lisbon... 1900 356,009 6.56
Austria Vienna 1900 1,674,957 6.41
Sweden Stockholm 1905 324,488 6.13
Prussia Berlin ... 1905 2,040,148 5.47
Greece .. Athens 1896 111,486 4.58
Netherlands The Hague 1905 242,054 4.33
Hungary ... Budapest 1900 732,322 3.80
Spain Madrid 1900 539,835 2.90
Switzerland Berne . 1905 71,748 2.07
Italy . Rome ... 1901 462,743 1.42
Russia (Europea,n) St. Petersburg 1897 1,429,000 1.33

* Greater London.
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2. Provincial Towns.—In connection with the particulars shewing the tendency in
Australia to concentrate population in the metropolis, it should be borne in mind that
in most of the European States the capital is but one of many populous cities, and in
some instances is by no means the most populous. In Australia, on the other hand, the
metropolis is in every instance the most populous city, and, in most of the States, is also
the only town of considerable magnitude. ‘

In the following table are given the estimated populations of the principal Australian
towns. These figures relate to the 81st December, 1906, except where otherwise
specified. The metropolitan towns are included for the purpose of giving a complete
view of the urban population of the Commonwealth. In the cases of the larger towns
suburbs are included. The similar figures are also given for New Zealand for the
purpose of comparison.

POPULATION OF PRINCIPAL TOWNS IN THE COMMONWEALTH AND
NEW ZEALAND, 1906.

Population, 100,000 and Population, 5000 and under Population, 3000 and under
upwards. 10,000. 5000.
Sad | 4 Sa9] 2 Acg| 4
252 | 3¢ 238 | s 252 | 22
Town. *;:5 2 2.8 Town. S5 2.9 Town. EE a 2S
> o = O = Py
2= & w875 | & B*E| &
Sydney ...|N.8.W.| 538,800 || Napier... N.Z. | 9,454 || Forhes... N.S.W.| 4,960
Melbourne | Vie. |526.400 || Bathurst .| N.8.W.[ 9,400 || Mackay Qud. 4,950
Adelaide .. S.A. {175,641 Mount Morgan Qla. 8,986 || Hastings N.Z. 4,900
Brisbane ...l Qid. 132,468 || Ipswich . Qld. 8,637 || Greymouth N.Z. 4,569
Castlemaine Vie. 8,580 || Warwick Qld. 4,500
Wanganui .| N.Z. | 8500 || Armidale N.S.W.| 4,400
e Nelson.. ... N.Z. | 8,164 (| Liverpool L N.S.W.[ 4,250
Population, 20,000 and under || Timare N.Z. | 7,615 | Hamilton .| Vie. | 4,170
,000. Orange and K. Echuca ...} Vie. 4,046
Orange NS WL 6,970 || Wangaratta ...| Vie. 4,000
Albury iN.S.'W.| 6,780 {| Inverell [ N.S.W.! 4,000
Warrnambool ...| Vie. 6,650 || Ararat... .4 Vie. 3,951
Auckland ...| N.Z. | 86,810 || Granville INSwW. 6,440 || Lyttelton ..| N.Z. 3,941
Christchurch ...| N.Z. | 70,313 || Lithgow .|N.B.W.| 638 || St. Arnaud ..| Vic. 3,800
Wellington ... N.Z. Tamworth N.S.W.] 6,300 || Cobar ... ../ N.S.W.! 3,800
Newcastle Queenstown ...\ Tas. | 6,196 || Daylesford ...{ Vie. 8,775
Dunedin Zeehan Tas. | 6,080 | Thames .| N.Z. 3,750
Perth ... Cha.rters'l'owers Qla. 6,000 || Penrith ..|N.B.W.| 3,750
Ballarat Gisborne ... N.Z. | 6,000 ]| Onehunga .| N.Z. | 3,693
Bendigo Petone... .| N.Z. | 5893 || Glen Innes ...|N.S.W.| 3,670
Hobart Grafton and S. Maldon .| Vie. 3,667
Kalgoorlie and Grafton .| N.S.W.| 5860 || Westport ..l N.Z. 3,642
Boulder ) W.A. | 29,242 || Maryborough ...| Vic. 5,791 || Wallaroo . B.AL 3,632
Broken Hill ...{N.S.W.| 29,000 i Lismore IN.S.W.| 5680 Albany ] W.A, | 3,602
Geelong | Vie. | 27,416 || Wagea Wagga .. |N.S.W.i 5.600 || Dubbo... LLNBSW. 3,520
Launceston ..{ Tas. | 21,520 | Waihi.. N.Z. | 5,594 | Dannevirke ..| N.Z. | 3,509
Fremantle ...| W.A. | 20,979 || New Plymouth N.Z. | 5200 || Wellington ...IN.8.W.| 3,500
Stawell Vie. 5,200 || Colac ... ...| Vie. 3,500
Oamaru ..{ N.Z. | 5,071 || Lower Hutt ..| N.Z. 3,500
llgl'as(tierlt)mb glg E.% II&‘H;. Gambier ...[ 8.A. 3,455
> ion, 10, nd under undaberg ... .| 5 {yneton ...| Viec. 3,416
Population, 10000 a: GCairns.. = | Q1. | 5000 || Sale .. .| vie | 3380
. - Mudgee ..|N.S.W, 3,390
Devonport ...| Tas. 3,383
. Blenheim Z. | 3,351
Rockhampton Qld. 15,461 Parkes... IN.8.W.| 3,260
Gympie ... Qld. 13,100 Narrabri and W.
Parramatta ...|N.S.W.{ 13,000 Narrabri ...|N.8.W.| 3,170
Imvercargill ...| N.Z. | 12,507 Beaconsfield ..., Tas. 3,141
Maryborough ...| Qld. | 12,000 The towns of New Zealand ([ Tenterfield .. [N.S.W.| 3,120
Maitland E.&W.{N.S.W.| 11,020 || are shewn in italics. Hay ... ..|N.S.W.| 3,120
Townsville .| Qld. 11,000 Horsham ..l Vie. 3,100
Goulburn ..., N.8.W.} 10,890 Bairnsdale .| Vie. 3,082
Toowoomba ... Qld. 10,700 |t Gore ... .| N.Z. 3,050
Port Pirie ..l S.A. 10,272 Creswick ...} Vie. 3,000
Palmerston N....| N.Z. | 10,243
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§ 7. Assisted Immigration.

In the earlier days of settlement in Australia State-assisted immigration played an
important part. Such assistance practically ceased in Victoria in 1873, in South
Australia in 1886, and in Tasmania in 1891. In New South Wales general State-aided
immigration ceased in the year 1887, but those who arrived under that system and were
still residing in New South Wales might, under special regulations, send for their wives
and families. A certain amount of passage money, graduated according to the age of the
immigrant, was required to be paid in each case. Under the provisions of these regula-
tions immigrants to the number of 1994 received State assistance during the years 1888
to 1899, inclusive. From 1900 to 1905 no assistance of any kind was given, but in 1906
assistance was again afforded, a total of 680 State-assisted immigrants being recorded for
that year. In Queensland and Western Australia such assistance, although varying con-
siderably in volume from year to year, has been accorded for many years past. The
numbers so assisted during 1906 were 344 in Queensland and 655 in Western Australia.

The tothl number of immigrants to Australia from the earliest times up to the end
of 1906, the cost of whose introduction was wholly or partly borne by the State, is
approximately as follows :—

ASSISTED IMMIGRANTS UP TO END OF 1906.
STATES AND COMMONWEALTH.

. . Queens-
State. ) N.S.W. [Victoria. land.

South [Western Tas- |Common-
Aust. Aust. mania. | wealth.

No. Assisted Immigrants | 212,652 | 140,102 | 170,297

95,348 | 8,503 | 21,699 | 648,601

§ 8. Enumerations and Estimates.

1. Musters.—Actual enumerations of Australia’s population, of varying accuracy,
have been made from the earliest times onward. Originally known as ‘‘ Musters,”-these
were first undertaken with a view to estimating the food and other requirements of the
settlements. These musters, the results of which are said to have been very unreliable,
appear to have been carried out at least annually from 1788 to 1825, when they were
discontinued.

2. Census-taking.—The first regular Census in Australia was that of New South
‘Wales, in November, 1828. The dates on which Censuses have been taken in the several
States, and the populations enumerated thereat, are as shewn in table on the page im-
mediately following.

3. The Census of 1901.—A conference of the State Statisticians of Australia and
New Zealand held in Sydney, in February and March, 1900, aimed at securing uniformity
in the collection and compilation of the Census of 1901. The householders’ schedule
which it drafted made provision for the collection of information in ali the States under
the following heads, viz—Name, Sex, Age, Conjugal Condition, Relation to Head of
Household, Occupation, Sickness and Infirmity, Birthplace, Length of Residence in
Colony, Religion, Education, Materials of Houses and Numbers of Rooms. In addition
to these, it was agreed that States so desiring might include further inquiries relating to
Land, Live Stock, Crops, and certain other matters.

Provision was made for uniformity in the classification and compilation of the data
by formulating rules for dealing with cases in which differences of opinion as to methods
of treatment might exist. Thus, although conducted by six different States, the Census
of the Commonwealth, as taken in 1901, was carried out on a fairly uniform plan, and
consequently furnished data in many ways suitable for purposes of aggregation or
comparison. A detailed examination of the results, however, gives many indications of
departure from a common line of action, which, in the absence of a central authority,
can hardly be avoided in an undertaking of this nature.
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4. The Census of 1911.—Under Section 51, sub-section (xi.) of the Constitution Act,
power is given to the Parliament of the Commonwealth to make laws with respect to
“Census and Statistics.” This power was brought into requisition in 1905, when the
Census and Statistics Act 1905 became law, being assented to on 8th December, 1905.
Under this Act provision is made for the appointment of a Commonwealth Statistician,
and amongst other duties that officer is charged with the taking of a Census in the year
1911 and in every tenth year thereafter.

The particulars which the Act requires to be included in the Census schedule are
almost identical with those which were contained in the 1901 schedule, the principal
alterations being that “Length of Residence in Australia” is to be asked instead of
“Length of Residence in the Colony of Enumeration,” that “ Duration of Marriage” is
to be asked in all cases, and that nationality is to be ascertained in addition to birthplace.

AUSTRALIAN CENSUSES.

Population enumerated (exclusive of aborigines).
C;{ensus
€ar. | New South - South Western : Common-
Wales. Victoria. |Queensland| ,ictralia. | Australia. | TSMaRIa. | "G 1y
(Total)
(Nov.)
1828 36,598
(2nd Sept.)
1833 60,794
@nd Sept.)
1836 ©77,096
(2nd March) : (27th Sept.)
1841 130,856 . 50,216
(26th Feb.)
1844 17,366
(2nd March) (26th Feb.)
1846 189,609 22,390
(31st Dec.)
1847 70,164
(10th Oct.)
1848 s
(1st Mar.)* (1st Jan.) (1st Mar.)
1851 268,344 63,700 5
(26th Apr.) ® (30th Sept.)
1854 . 234,298 cen 11,743
(31st Mar.)
1855 85,821 o
(1st March)
1856 269,722
(29th Mar.) 318t Mar.)
1857 408,998 81,492
(31st Dec.)
1859 14,837
{7th ApriD) | (7th April) [(7th April) 2 | (7th ApviD (7th April)
1861 350,860 538,628 30,059 126,830 89,977
(1st Jan.)
1864 61,467 ;
26th Mar,) '
1866 163,452 e
2nd Mar.) .
1868 99,901
\31st Mar.) | (7th Feb.)
1870 24,785 99,328
2nd April) | @nd April) | (st Sept.) | @nd April)
1971 502,998 730,198 120,104 185,626
(1st May) | (26th Mar.)
1876 173,283 213,271
1881° 749,825 861,566 213,525 279,865 29,708 115,705 | 2,250,194
(1st May)
1886 322,853
1891 * | 1,128,954 | 1,139,840 393,718 320,431 49,782 146,667 | 3,174,392
1901 % 11,354,846 | 1,201,070 498,129 363,157 184,124 172,475 | 3,778,801

1. Including Port Phillip District, which afterwards became the Colony of Victoria. 2..Pre-
viously included with New South Wales, 3. 3rd April. 4. 5th April. 5. 31st March.
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5. Estimates of Population.—In the absence of an annual enumeration of the popu-
lation, it becomes necessary to adopt some method of estimating it in all cases, basing
this on the results of the most recent Censuses. The manner in which this is effected
varies, however, in different parts of the world. In England, for example, the assump-
tion made is that the rate of increase of the preceding intercensal will continue unchanged
during the current period. Again, in the United States, it has been assumed, in certain
cases, that the numerical increase per annum ascertained for the preceding intercensal
period will hold good for the current period. From the earliest times in Australia, the
“gtatistics of fluctuation” is obtained from the records of births, deaths, arrivals and
departures. With reasonable thoroughness in the collection of such statistics, the
deduced estimates possess much greater weight than those based on the mere assumption
of a continuation of the increase experienced in the preceding period. In most cases,
however, estimates of population, based on statistics of fluctuation, are found to be in
excess at the Census, thus indicating a uniform tendency to over-estimation, and the
necessity for a correction. In the population figures given in the earlier portion of the
present section, the estimates of the population of the several States have been carefully
revised, the results of the various Censuses being taken in conjunction with the records of
births, deaths, arrivals and departures. It is believed that by this means the population
of the Commonwealth from the date of settlement onwards has been obtained with a high
degree of accuracy, and that the figures supplied represent a reasonably close approxima-
tion to the actual numbers. Particulars for the several States from the date of settle-
ment onwards are given in the following tables, and are shewn by graphs on pages 183
to 185 :—

AUSTRALIAN POPULATION FROM EARLIEST DATE.

MALES.
Estimated Population at end of Year.
Year. I
NeFatont™ | Victoria. | RS | S0 Na. | Alstratia, | Tasmania. | CUROn
1788 +
1790 t
1795 t
1800 3,780 3,780
1805 5,395 5,395
1810 7,585 7,585
1815 9,848 9,848
1820 23,784 ¢ 23,784
1825 29,309 10,979* 40,288
1830 33,900 877 18,108 52,885
1835 51,949 1,231 28,749 81,929
1840 85,560 8,272 1,434 332,040 127,306
1845 113,739 12,810 2,689 43,921 173,159
1850 154,976 35,902 3,576 44,229 238,683
1855 147,822 '| 226,462 48,843 8,311 38,680 470,118
1860 197,851 330,302 16,817" 64,340 9,597 49,653 668,560
1865 222,890 348,717 53,292 84,255 13,575 50,549 778,278
1870 272,121 397,230 69,221 94,894 15,511 53,517 902,49
1875 322,534 424,269 102,161 108,706 16,141 54,678 1,028,489
1880 404,952 450,558 124,013 147,438 16,985 60,568 1,204,514
1885 518,606 504,097 186,866 162,425 20,688 67,712 1,460,394
. 1890 602,704 595,519 223,252 166,049 28,854 76,453 1,692,831
1895 668,209 607,933 248,865 180,314 69,733 80,485 1,855,539
1900 | 716,047 601,773 274,684 184,637 110,088 89,763 | 1,976,992
1901 721,043 609,546 281,658 186,007 118,241 90,289 2,006,784
1902 738,783 608,038 283,195 186,106 129,386 92,202 2,087,710
1903 752,627 605,364 285,297 187,151 135,960 93,045 2,059,444
1904 771,248 605,038 287,799 191,355 144,255 93,123 2,092,818
1905 792,682 609,677 290,206 197,484 150,494 93,435 2,183,978
1906 | 814,139 616,748 292,609 203,499 158,652 92,898 2,173,545

* Previously included with New South Wales, | Details not available.
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FEMALES.
Estimated Population at end of Year.

Year

N.S.W. Victoria. Qld. S. Aust. W. Aust. | Tasmania. | C'wealth.
1788 t
1790 t
1795 t
1800 1,437 1,437
1805 2,312 2,312
1810 3,981 3,981
1815 5,215 5,215
1820 9,759 9,759
1825 9,004 3,213* 12,217
1830 10,688 295 6,171 17,154
1835 19,355 647 11,423 31,425
1840 41,908 6,358 877 13,959 63,102
1845 74,179 9,650 1,790 20,370 105,989
1850 111,924 27,798 2,310 24,641 166,673
1855 118,179 120,843* 48,544 4,294 31,282 323,142
1860 150,695 |- 207,932 11,239* 61,242 5,749 40,168 477,025
1865 |- 185,616 269,074 33,629 77,222 7,806 43,418 616,765
1870 | 225,871 326,695 46,051 89,652 9,624 47,369 745,262
1875 270,833 370,665 66,944 101,370 10,861 49,061 869,734
1880 | 336,190 408,047 87,027 128,955 12,576 54,229 1,027,017
1885 425,261 455,741 129,815 146,888 15,271 61,148 1,234,124
1890 | 510,571 538,209 168,864 152,898 19,648 68,334 1,458,524
1895 587,294 577,743 194,199 171,654 30,782 74,410 1,636,082
1900 | 644,258 5