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ROYAL SOCIETY OF NEW SOUTH 
WALES INCORPORATION. 

_ An Act to incorporate a Society called “ The rt Bs : 
Royal Society of New South Wales.” Ae 
December, 1881. ] 

-HEREAS a Society a (with the sanction of Her Preamble 
Most Gracious 6 sty “The Royal — 

a nbers Me 
ean ih the Right Honorable gee Dandatas Loftus Pc 6. 6 et 

G.C.B. Honorary President The Honorable John Smith 



; Charles Smith Wilkinson Esquire Government Geologist 

‘ be deemed and considered 

Members of the Council And whereas it is expedient that 
_ the said Society should be incorporated and should be invested 

with the powers and authorities hereinafter contained Be 
_. it therefore enacted by the Queen’s Most Excellent Maje 

by and with the advice and consent of the Legislative Council 
and Legislative Assembly of New South Wales in Parliament 

= ee and by the authority of the same as follows :— 

1. For the purposes of this Act the following words in 
inverted commas shall unless the context otherwise indicate 
rant the meaning set against them respectively— 

** Corporation” the Society hereby incorporated 

“ Council” the Members of the Council at any duly con- 
vened meeting thereof at which a quorum acco 
to the Edel at the time being shall be present 

Secretary” such person or either one of such persons 
who shall for the time being be the Secretary or 
Secretaries honorary or otherwise ‘of the said Society 

(saving and excepting any Assistant Secretary of 
the said Society). 

; 2. The Hon norary President the President Vice-Presidents 
Officers and Members of the said Society for the time being 
and all persons who shall in manner provided by the rules 
and by-laws for the time being of the said Society become 
members thereof shall be for the purposes hereinafter 
ac ati a bey paeporete by ihe: poeet or style of ‘‘ The 
Royal > and 

~ 

» plead imp 
_ and be defended in all Gourte and places whatsoever and 

3. The seis rules and ‘clans of ei said Society shall — Pe 

to be and shall be the rules and 

te 

rs 

Ae 

ee. es 
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or may be inconsistent or stishiciacliibh With co wepemiiek to 
any of the provisions of this Act or any of the laws now or 

to be in force in the said Colony. 
4, The Corporation shall have power to purchase acquire Power tire | 

and hold lands and any interest therein and also to sell and tot be. 
of the said lands or any interest therein and all 

latids tenements hereditaments and other property of what- 
ever nature now belonging to the — Society under the 
Sapp rules and ad gees or vested in Trustees for them shall 

passing of this Act be vested in and become the 
Property of the said Corporation subject to all a claims 

in anywise affecting the same. 

a The ordinary seid of the Corporation in reference 
ih its daca shall be managed by the regres and it shall 

be 1 for individual members t 
pen in the management of the affairs of the Corporation 
except as by the rules and by-laws for the time being shall 
be specially provided. 

6.. The Council shall have the general management and Powers of fy 
superintendence of the affairs of the Le ‘and except- 
ihg the appointment of President and Vice-Presidents and 
other honorary officers who shall be appointed as the by-laws 
of the Society shall from time to time provide the Council 
shall have the appointment of all officers and raceme re- 

! of 

_». fix the salaries of all officers Provided that if a vacancy 
shall occur in the Council during any current year of the 
cts “yong he proceedings it shall be lawful for the Council to 
elect a member of the Society to fill such eae | for the 

uncil 

for the purposes of Corporation of 
the the fal and chattel property of the Corporation or any part 

: y settle 

and agree to the covenants eee and authorities to be- 
: _ contained in the securities oresaid. 

ing insufticient to staat engagements cach ™ 
suember thereof, s! shall i in addition to fs ersiaclipar ion for tt 

‘ ee 
eb 



then current year be liable to contribute a sum equal thereto 
towards the payment of such engagements but shall not be 
otherwise individually liable for the same and no member 
who shall have commuted his annual subscription shall be so 
liable for any amount beyond that of one year’s subscription. 

8. The Council shall have the custody of the common seal 
of the Corporation and have power to use the same in the 
affairs and business of the Corporation and for the execution 
of any of the securities aforesaid and may under such seal , 
authorize any person without such seal to execute any de 
or deeds and do such other matter as may be required to be 
done on behalf of the Corporation but it shall not be neces- 
sary to use the said seal in respect: of the ordinary business 

the Corporation nor for the appointment of their 
Secretaries Solicitor or other = cers 

9. The production of a printed or written copy of the 0 

ules and sree of the Corporation certified in writing by 
the Secretary or one of the Secretaries as the case may be 
to a true copy and having the common seal of the 
Corporation affixed thereto shall be conclusive evidence in 
all Courts of such rules and by-laws and of the same having 
been made under the authority of this Act 

10. In case any of the elections directed by the rules and 
by-laws for the time being of the Corporation to be mé 
shall not be made at the times required it shall nevertheless 
i Sa yi Nee to the Council or to the ra as the case 

be to make such “orien rg rdinary 
et of the Council or at any annual or dpeciad oodit 
meeting held subsequent i 

1l. The Secretary or either one of the Secretaries may 
a 

are or may be required to be done by the plaintiff or 
complainant or defendant Pa getline in any proceedings to 
which the Corporation may be p 

s 
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Page 205, last line but seven. For “ page 14” read ‘‘ page 206.” 

», 214, last line. For ‘‘p. 13” read *‘p. 205.” 

», 218, line 6, For ‘‘ page 15” read “ page 207.” 



RULES. 
(Revised October 1st, 1879.) 

Object of the Society. 
I. The object of the Society is to receive at its stated meetings 

original papers on Science, Art, Literature, and Philosophy, and 
especially on such subjects as tend to develop the resources of 
Australia, and to illustrate its Natural History and Productions. 

Honorary President. 
II. The Governor of New South Wales shall be ex officio 

Honorary President of the Society. 

Other Officers. 
III. The other Officers of the Society shall consist of a 

President, who shall hold office for one year only, but shall be 
eligible for re-election after the lapse of one year; two Vice- 
Presidents, a Treasurer, and one or more Secretaries, who, with 

six other Members, shall constitute a Council for the management 
of the affairs of the Society. 

Election of Officers and Council. 
IV. The President, Vice-Presidents, Secretaries, Treasurer, 

and the six other Members of Council, shall be elected annually 
by ballot at the General Meeting in the month of May. 

V. It shall be the duty of the Council each year to prepare a 
list containing the names of members whom they recommend for 
election to the respective offices of President, Vice-Presidents, 
Hon. Secretaries and Hon. Treasurer, together with the names 
of six other members whom they recommend for election as 
eet members of Council. 

ded shall t p | at one meeting 
=z 

o he rn an age a a subsequent meeting. 
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Such list shall be suspended in the Society’s Rooms, and a copy ; 
ia 

rteen da’ shall be sent to each ordinary member not less than f 

before the day appointed for the Annual General Meeting. 

VI. Each member present at the Annual General Meeting 

shall have the power to alter the list of names recommended by 

the Council, by adding to it the names of any eligible members 

not already included in it and removing from it an equivalent 

number of names, and he shall use this list with or without such 

alterations as a balloting list at the election of Officers and 

Council. 

The name of each member voting shall be entered into a book, 

kept for that purpose, by two Scrutineers elected by the members 

present. 

No ballot for the election of Members of Council, or of New 

Members, shall be valid unless twenty members at least shall 

record their votes. 

Vacancies in the Council during the year. 
VIl. Any vacancies occurring in the Council of Management 

during the year may be filled up by the Council. 

Candidates for admission. 
VIII. Candidates must be at least twenty-one years of age. 

Every candidate for admission as an ordinary member of the 
Society shall be recommended according to a prescribed form of 

certificate by not less than three members, to two of whom the 
candidate must be personally known. 

Such certificate must set forth the names, place of sie 

and qualifications of the candidate. 

The certificate shall be read at the three Ordinary ceneed 
Meetings of the Society next ensuing after its receipt, and 
during the intervals between those three meetings, it shall be 

suspended in a conspicuous place in one of the rooms of - 

Society. 

= MALONE 7s cab en ae e ee i ae ae es eS 8 
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The yote as to admission shall take place by ballot, at the 

Ordinary General Meeting at which the certificate is appointed 

to be read the third time, and immediately after such reading. 

At the ballot the assent of at least four-fifths of the members 

voting shall be requisite for the admission of the candidate. 

Entrance Fee and Subscriptions. 

IX. The entrance money paid by members on their admission 

shall be Two Guineas; and the annual subscription shall be 

Two Guineas, payable in advance ; but members elected prior to 

December, 1879, shall be required to pay an annual subscription of 

One Guinea only as heretofore. 

The amount of ten annual payments may be paid at any time 

as a life composition for the ordinary annual payment. 

New Members to be informed of their election. _ 

X. Every new member shall receive due notification of his 

election, and be supplied with a copy of the obligation (No. 3 in 

Appendix), together with a copy of the Rules of the Society, a 

list of members, and a card of the dates of meeting. 

Members shall sign Rules—Formal admission. — 

XI. Every member who has complied with the preceding 

Rules shall at the first Ordinary General Meeting at which he 

shall be present sign a duplicate of the aforesaid obligation in a 

book to be kept for that purpose, after which he shall be presented 

by some member to the Chairman, who, addressing him by name, 
shall say :—‘‘In the name of the Royal Society of New South 

Wales I admit you a member thereof.” _ 

Annual subscriptions, when due. 

XII. Annual subscriptions shall become due on the Ist of 

May for the year then commencing. The entrance fee and first 

year’s subscription of a new member shall become due on the 

day of his election. 
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Members whose subscriptions are wnpaid not to enjoy privileges. 

XIII. An elected member shall not be entitled to attend the 

meetings or to enjoy any privilege of the Society, nor shall his 

name be printed in the list of the Society, until he shall have @ 

paid his admission fee and first annual subscription, and have 

returned to the Secretaries the obligation signed by himself. 

Subscriptions im arrears. 

XIV. Members who have not paid their subscriptions for the 

current year, on or before the 31st of May, shall be informed of 

the fact by the Hon. Treasurer. 

No member shall be entitled to vote or hold office while his 

subscription for the previous year remains unpaid. 

The name of any member who shall be two years in arrears 

with his subscriptions shall be erased from the list of members, 

but such member may be re-admitted on giving a satisfactory 

explanation to the Council, and on payment of arrears. 

At the meeting held in July, and at all subsequent meetings 

for the year, a list of the names of all those members who are in 

arrears with their annual subscriptions shall be suspended in the 

Rooms of the Society. Members shall in such cases be informed 

that their names have been thus posted. 

Resignation of Members. 

XV. Members who wish to resign their membership of the 

Society are requested to give notice in writing to the Honorary 

Secretaries, and are required to return all books or other property 

belonging to the Society. 

Expulsion of Members. 

XVI. A majority of members present at any ordinary meet- 

ing shall have power to expel an obnoxious member from the 

Society, provided that a resolution to that effect has been moved 

and seconded at the previous ordinary meeting, and that due 

notice of the same has been sent in writing to the member i2 

question, within a week after the meeting at which such resolution q 

has been brought forward, 

vee 
hie 

3 . 
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Honorary Members. 
XVII. The Honorary Members of the Society shall be persons 

who have been eminent benefactors to this or some other of 
the Australian Colonies, and distinguished patrons and promoters 
of the objects of the Society, Every person proposed as an 
Honorary Member must be recommended by the Council and 
elected by the Society. Honorary Members shall be exempted 
from payment of fees and contributions: they may attend the 
meetings of the Society, and they shall be furnished with copies 
of the publications of the Society, but they sball have no right 
to hold office, to vote, or otherwise interfere in the business of 
the Society. 

The number of Honorary Members shall not at any one time 
exceed twenty, and not more than two Honorary Members shall 
be elected in any one year. 

Corresponding Members. 

XVIII. Oats Members shall be persons, not resident 
in New South Wales, of eminent scientific attainments, who may 
have furnished papers or otherwise promoted the objects of the 
Society. 

Corresponding Members shall be recommended by the Council, 
and be balloted for in the same manner as ordinary Members. 

Corresponding Members shall possess the same privileges only 
as Honorary Members. 

The number of Corresponding Members shall not exceed 
twenty-five, and not more than three shall be elected in any one 
year. 

Ordinary General Meetings. 

XIX. An Ordinary General Meeting of the Royal Society, to 
be convened by public advertisement, shall take place at 8 p.m., 
on the first Wednesday in every month, during the last eight 
months of the year; subject to alteration by the Council with 
due notice. » 



xxii 

Order of Busmess. 

XX. At the Ordinary General Meetings the business shall be 

transacted in the following order, unless the Chairman specially 

decide otherwise :— 

1—Minutes of the preceding Meeting. 
2—New Members to enrol their names and be introduced. 

3—Ballot for the election of new Members. 
4— Candidates for membership to be proposed. 
5—Business arising out of Minutes. 
6—Communications from the Council. 
7—Communications from the Sections. 
8—Donations to be laid on the Table and acknowledged. 
9—Correspondence to be read. 
10—Motions from last Meeting. 
11—Notices of Motion for the next Meeting to be given in. 
12—Papers to be read 
13—Discussion. 
14—Notice of Papers for the next Meeting. 

Annual General Meeting —Annual Reports. 

XXI. A General Meeting of the Society shall be held annually 
in May, to receive a Report from the Council on the state of 

the Society, and to elect Officers for the ensuing year. 

Treasurer shall also at this meeting present the annual financial 

statement. 

Admission of Visitors. 
XXII. Every ordinary member shall have the privilege of 

introducing two friends as visitors to an Ordinary Gen 
Meeting of the Society or its Sections, on the following com 

ditions :— 
1. That the name and residence of the visitors, together 

with the name of the member introducing them, bé 

entered in a book at the time. 
2. That they shall not have attended two consecutive 

meetings of the Society or of any of its Sections in the 

current year. 

The Council shall have power to introduce visitors » ance 
of the above restrictions. 
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Council Meetings. 

XXIII. Meetings of the Council of Management shall take 

place on the last Wednesday in every month, and on such other 

days as the Council may determine. 

Absence from Meetings of Council.— Quorum. 

XXIV. Any member of the Council absenting himself from 

three consecutive meetings of the Council, without giving a satis- 

factory explanation in writing, shall be considered to have vacated 

his office. No business shall be transacted at any meeting of 

the Council unless three members at least are present. 

Duties of Secretaries. 

XXV. The Honorary Secretaries shall perform, or shall cause 

the Assistant Secretary to perform, the following duties :— 

1. Conduct the correspondence of the Society and Council. 

2. Attend the General Meetings of the Society and the 

meetings of the Council, to take minutes of the pro- 

ceedings of such meetings, and at the commencement 

of such to read aloud the minutes of the preceding 

meeting. 

3. At the Ordinary Meetings of the members, to announce 

the presents made to the Society since their last meeting ; 

to read the certificates of candidates for admission to 

the Society, and such original papers communicated to 

the Society as are not read by their respective authors, 

and the letters addressed to it. 

4. To make abstracts of the papers read at the Ordinary 

General Meetings, to be inserted in the Minutes and 

printed in the Proceedings. 

5. To edit the Transactions of the Society, and to superintend 

the making of an Index for the same. 

6. To be responsible for the arrangement and safe custody 

of the books, maps, plans, specimens, and other property 

of the Society. 
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7. To make an entry of all books, maps, plans, pamphlets, 

&c., in the Library Catalogue, and of all presentations — 

to the Society in the Donation Book. ‘a 

8. To keep an account of the issue and return of books, 

&e., borrowed by members of the Society, and to see 

that the borrower, in every case, signs for the same in 

the Library Book. 

9. To address to every person elected into the Society a 

printed copy of the Forms Nos. 2 and 8 (in the 

Appendix), together with a list of the members, a copy 

of the Rules, and a card of the dates of meeting; and 

to acknowledge all donations made to the Society, by 

Form No. 6. ; 

10. To cause due notice to be given of all Meetings of the — | 

Society and Council. 

. 
11. To be in attendance at 4 p.m. on the afternoon of 

Wednesday in each week during the session. 

12. To keep a list of the attendances of the members of the 

Council at the Council Meetings and at the ordinary 

General Meetings, in order that the same may be laid 

before the Society at the Annual General Meeting held 

in the month of May. 

The Honorary Secretaries shall, by mutual agreement, divide 

the performance of the duties above enumerated. 
The Honorary Secretaries shall, by virtue of their office, be 

members of all Committees appointed by the Council. 

Contributions to the Society. 
XXVI. Contributions to the Society, of whatever character, 

must be sent to one of the Secretaries, to be laid before the 

Council of Management. It will be the duty of the Council to 

arrange for promulgation and discussion at an Ordinary Meeting 

such communications as are suitable for that purpose, a8 well as a 

to dispose of the whole in the manner best adapted to promote — 
the objects of the Society. a 
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Management of Funds. 

XXVITI. The funds of the Society shall be lodged at a Bank 
named by the Council of Management. Claims against the 
Society, when approved by the Council, shall be paid by the 
Treasurer. 

All cheques shall be countersigned by a member of the Council. 

Money Grants. 

XXVIII. Grants of money in aid of scientific purposes from the 
funds of thé Society—to Sections or to members—shall expire on 
the 1st-6f November in each year. Such grants, if not expended, 
may (e re-voted. 

7 Such grants of money to Committees and individual 
members shall not be used to defray any personal expenses which 
a member may incur. 

Audit of Accounts. 

XXX. Two Auditors shall be appointed annually, at an 

Ordinary Meeting, to audit the Treasurer’s Accounts. The 
accounts as audited to be laid before the Annual Meeting in 
May. 

Property of the Society to be vested in the President, &c. 

XXXI. All property whatever belonging to the Society shall 

be vested in the President, Vice- Presidents, Hon. Treasurer, an 
Hon. Secretaries for the time being, in trust for the use of the 
Society ; but the Council shall have control over the disburse- 

ments of the funds and the management of the property of the 

Society. 

SECTIONS. 

XXXII. To allow those members of the Society who devote 

attention to particular branches of science fuller opportunities 

and facilities of meeting and working together with fewer formal 
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Section A.—Astronomy, Meteorology, Physics, Mathematics, 

and Mechanics. 
Section B.—Chemistry and Mineralogy, and their application 

to the Arts and Agriculture. 
Section O.—Geology and Paleontology. 
Section D.—Biology, i.e., Botany and Zoology, including 

Entomology 
Section E.—Microscopical Science. 
Section F.—Geography and Ethnology. 

Section G.—Literature and the Fine Arts, including 

Architecture. 
Section H.—Medical. 

Section I—Sanitary and Social Science and Statistics. 

Section Committees—Card of Meetings. 
XXXIII. The first meeting of each Section shall be appointed 

by the Council. At that meeting the members shall elect their — 

own Chairman, Secretary, and a Committee of four; and arrange 
the days and hours of their future meetings. A card showing 
the dates of each meeting for the current year shall be printed 
for distribution amongst the members of the Society. 

Membership of Sections. 
XXXIV. Only members of the Society shall have the privilege 

of joining any of the Sections. 

Reports from Sections. 
XXXV. There shall be for each Section a Chairman to preside — 

at the meetings, and a.Secretary to keep minutes of the pro- — 
ceedings, who shall jointly prepare and forward to the Hon. — 
Secretaries of the Society, on or before the 7th of December in 
each year, a report of the proceedings of the Section spaces 
that year, in order that the same may be transmitted to ie 
Council 

bead a 

is 

restrictions than are necessary at the general Monthly Meetings ‘ 

of the Society,—-Sections or Committees may be established in — 

the following branches of science :— 

Feeney meh 
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Reports. 

XXXVI. It shall be the duty of the President, Vice-Presidents, 
and Honorary Secretaries to annually examine into and report to 
the Council upon the state of— 

1. The Society’s house and effects. 

2. The keeping of the official books and correspondence. 

3. The library, including maps and drawings. 

4. The Society’s cabinets and collections. 

Cabinets and Collections. 

XXXVII. The keepers of the Society’s cabinets and collec- 

tions shall give a list of the contents, and report upon the 

condition of the same to the Council annually. 

Documents. 
XXX VIII. The Honorary Secretaries and Honorary Treasurer 

shall see that all documents relating to the Society’s property, 

the obligations given by members, the policies of insurance, and 

other securities shall be lodged in the Society’s iron chest, the 

contents of which shall be inspected by the Council once in every 

year; a list of such contents shall be kept, and such list shall be 

signed by the President or one of the Vice-Presidents at the 

annual inspection. 
Branch Societies. 

XXXIX. The Society shall have power to form Branch So- 

cieties in other parts of the Colony. 

XL. The members of the Society shall have access to, and 

shall be entitled to borrow books from the Library, under such 

regulations as the Council may think necessary. 

Alteration of Rules. 

XLI. No alteration of, or addition to, the Rules of the Society 

shall be made unless carried at two successive General Meetings, 

at each of which, twenty-five members at least must be present. 
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THE LIBRARY. 

1. The Library shall be open for consultation and for the issue | 
and return of books daily (except Saturday), between 1:30 and 
6 p.m., and on Saturdays from 9 a.m. to 1°30 p.m.; also, on the 
evenings of Monday, Wednesday, and Friday, from 7 to 10 p.m. 

2. No book shall be issued without being signed for in the 
Library Book. 

3. Members are not allowed to have more than two volumes 
at a time from the Library, without special permission from one 
of the Honorary Secretaries, nor to retain a book for a longer 

period than fourteen days; but when a book is returned by @ 
member it may be borrowed by him again, provided it has not 
been bespoken by any other member. Books which have been 
bespoken shall circulate in rotation, according to priority of 
application. 

4. Scientific Periodicals and Journals will not be lent until 
the volumes are completed and bound. 

5. Members retaining books longer than the time specified 
shall be subject to a fine of sixpence per week for each volume. 

6. The books which have been issued shall be called in by the 
Secretaries twice a year ; and in the event of any book not being 
returned on those occasions, the member to whom it was issued 
shall be answerable for it, and shall be required to defray the 
cost of replacing the same. 



xxix 

Form No. 1. 
Royat Soorrry or New Sourn Wass. 

Certificate of a Candidate for Election. 
Name 

Qualification or occupation 

Address 

being desirous of admission into the Royal Society of New South Wales, we, 

the undersigned members of the Society, propose and recommend him as a 

proper person to become a member thereof. 

this day of 1s . 

From Persona KNOWLEDGE. From GENERAL KNOWLEDGE. 

Signature of candidate 

received 18 
—This certificate must be signed by difed or more members, to two of whom the 

candidate must be personally known. The candidate must be at least twenty-one years of 
This certificate has to be read at three ordinary general meetings of the Society. 

Form No. 2. 
Royat Society or New Sovurn WAtzs. 

The Society’s House, 

Sir, ydney, Ps 

I have the honour to inform you that you have this day been elected a 

member of the Royal Society of New South Wales, and I beg to forward to 

you a copy of the Rules of the Society, a printed copy of an obligation, a list 

of members, and a card announcing the dates of meeting during the present 

session. 

According to the Regulations of the Society (vide Rule No. 9), you are 

required to pay your admission fee of two guineas, and annual subscription 

of two guineas for the current year, before admission. You arealso requested 

to sign and return the enclosed form of obligation at your earliest convenience. 

T have, &e., 

To wa Hon. Secretary. 

Form No. 3. 
Royat Socrxry or New Sour WaAtzs. 

I, the undersigned, do herehy engage that I will endeavour to promote 

the interests and welfare of the Royal Society of New South Wales, and to 

observe its Rules and By-laws, as long as I shall remain a member thereof. 

Signed, 
Address 

Date 
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Form No. 4. 
Royat Socrery or New Sovurn Wats. 

The Society’s House, 

Sir, Sydney, 18 . 

I have the honour to inform you that your annual subscription of 

for the current year became due to the Royal Society of New South 
Wales on the Ist of May last. 

It is requested that payment may be made by cheque or Post Office order 
drawn in favour of the Hon. Treasurer. 

I have, &e., 

To Hon. Treasurer. 

Form No. 5, 
Royat Society or New Sourn WAtgEs. 

The Society’s House, 

ydney, 18. 

I am desired by the Royal Society of New South Wales to forward to 

you a copy of its Journal forthe year18 _, as a donation to the library of 

your Society. 

I am further requested to mention that the Society will be thankful to 

receive such of the very valuable publications issued by your Society as it 

may feel disposed to send. 

Sir, 

T have the honour to be, 

Sir, 

Your most obedient servant, 

Hon. Secretary: 

Form No. 6. 
Royat Socrery or New Sourn Wats. 

The Society’s House, 

Sir, Sydney, 18 - 

On behalf of the Royal Society of New South Wales, I beg to acknow- — 

ledge the receipt of and I am directed to convey to you the 

best thanks of the Society for your most valuable donation. 

I have the honour to be, 

Sir, 
Your most obedient servant, 

Hon. Secretary: 



. 

xxX1 

Form No. 7. 

Balloting List for the Election of the Officers and Council. 

Royat Society or New Sourm Wats. 

Dat 2 

Batxtotine List for the election of the Officers and Council. 

Present Council. Names proposed as Members of the new Council. 

President. 

Vice-Presidents. 

Hon. Treasurer, 

Hon. Secretaries. 

Members of Council. 

a etarreconen name in place of that proposed, erase 
the printed name cular, and. write Oppostie $3, in the third, 
that which you wish to bu 



LIST OF THE MEMBERS 

OF THE 

Roval Society of Hew South Wales. 

or 

P Members who have contributed papers which have been publis ished in 

are also inclu 

the Society’ 
etions or Journal ; papers pee in the Transactions call the Phiesophial Society 

ded. e numera’ ch contributi 
bs peg vd Me oa Council 

i coed 
P2 

P4 

Abbott, Joseph Palmer, 6 ae Court, Elizabeth-street. 

Abbott, Thomas Kingsmill, P.M., “The Priory,” East Maitland. 
bott: n. engarry, ” Winge 

Adams, Francis, A.J.S. Bank, Sydney. 
Adams, P. F., Surveyor General, Kirribilli Point, St. Leonards. 
Ale sander Gorge M., _ 3, Margaret-street. 
Alger, John, Macquari 
Allen, ‘sir ” Geor, rge Wigna, M.L.A., 122, Elizabeth-street 

No 
Allerding, F., Neg a kee 
Allerding, H. R., Hunter-street. ma 
Allwood, Rev. ee Fs Cantab., Vice-Chancellor, University 

of Sydney, Woo. } 
Amos, Robert, “ Barneleuth,” Elizabeth Bay Road. 
Radice. H. , M.A., Aberfeldie, Summer Hill. 
Atchison, Cun ningham A Archibald, C.E., North Shore 
r. 
’ 

F . 

isherten, Ebenezer, M.R.C.S. Eng , Macquarie-street. 
\tkinson, J.J. O., J. P. , Oldbury, “Moss Vale. 
Lusten, Henry, Pitt-street 

Backhouse, Benjamin, “ Ithaca,” Elizabeth B: 
Backhouse, Alfred P., M.A., “ Ithaca, sg Elizabeth Bay. 
Baker, E. A., Sydne ey. 
namngs x Pale The Oriental Bank, Pitt-street. 

a M.A., Sydney University. be 
Barkas, Wm . James, Lic. R. Col. Phys. Lond., M.B.C.S. Beg 

Wi 
Barker, Francis Lindsay, 130, Pitt-street. 

William, Stephen-street, Balmain. 
Bartels, W. C. W., Ri 
Bassett, W. F., MRC. s.. Ena. Bathurst. 
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Des rar W. A., Railwa: ment, P ate 
, Lic. K. & Cal Phys., Trot, ic. R. Coll. 

ae 2a. pst Station. : 
Bedford, Mf z G., M.R.C.S. Eng., Staff Surgeon, Victoria 

8 
Beilby, E. T., 91, Pitt-stree 

~ Thomas By XM. D. Edin., M.R.C.8, Eng., 153, Eliza- 

Belfield, creat H.. Lyon Terre any 
Belisario, John, M.D., ’ Lyo 
nt Clement A =" "24° Co 

nsusan, 8S. L., Exchan -street. 
Bennett, a rge F., sane lox teaser Queensland. 
Berney, ugustus, H ‘ustoms, § 

— — Henry, L.R.CS., Irei., LEO. P., Edin., Arthurs- 
leig - 

Black, Reginald ‘James, Union Club. 
lack, Morrice A., F.I.A., Actuary, Mutual Provident Society. 

Blackmann, C. H. 'R., 267, Geo 
ae re Thomas, 31, Darlinghurst Road. 
B J., of Crown Lands, Albury. 

tBond : ay Bell’s Chambers, Pitt-street. 

wW 

Bowen, George M. C., Keston, "Kirribilli Point, North Shore. 
Brady, Andrew John, Lic. K. & Q. Coll. Phys. Jrel., Lic. R. 

Coll. Sur. Jrel., 3, Lyons’ Terrace. 
Brazier, John, C.M.Z.S., Corr. MRS. Tas., tack oe 
ag: tone —s Le Gay, M.D. St. Andrew's, L.R.C.8. Edin 

errace. 
Brindley, Wat Ne ttage, Bourke-street, Redf 
Brodribb, W. A. ‘The Mow. MIG M.L.C, F.R.G8., 133, Mantaide- 

reet. 

Server Of Whitehall Club, London, 8.W. 
Burton, Fahey Land Titles Office, Elizabeth-street North. 
Busby, gota rly ge M.L.C., “ Redleaf,” South Head 

Bush, Th J Gas Works, 8 . Butterfield, George, 15 Macquaris Place 

, Ocean 
oe a urala Station, 

Allan, LRB.CP., 

sont i e Hon. Alcssaden, MELLO. Wo Woollahra. 
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Campbell, The Hon. Charles, M.L.C., Clanes, South h Kington 
Cameron, John, Geodetic Surveyor, Surveyor-General’s Office. 
Campbell, Revd. Joseph, M.A., “« The Pasaiaags’! Glen Innes. — 

Cane, Alfred, ae a stree 
Cape, Alfre Syd., “ Karola,” Edgecliff Road. 
Carruthers, Chas. i, L.K.Q.C.P., L.B.C. S., Zrel., Montague 

Balmain street, 
Chandler, Alfred, ‘ <Wambiana,” Homebush. 
Chambers aa F.R.C.P., F.R.C.8. _— 1. Lyons’ Terrace, — 
Cha: - 8., District cecal Armida 
Chatiteld, William , Parkhouse, Parrama’ a 3 

isholm , Edw in, M.RB.OS., E., L.S.A., &e., Ashfield. a 
Clarke, William, care of J ohn Wilson & Co., York-street. 
Clay, William French, M.A., Cantab., M.D. sy d., M.R.OS. Biigy 

Fellow of St. Paul 8 College, North Shor 
Codrington, John Fredk., M.R wine E. ; Lic. B.C. Phys., Bi : 

Lic. B.C. Phys., Edin., Oran 
Collie, Revd, Robert, The pat "Wellington-street, Newtown. 

ol u -terrace, Rusheu ast Bay. 
Colyer, Henry Cox, M.A., Clinton, Li Lavempool- -street, Darlinghurst 
Colyer, John Ussher Cox, A.S.N. Company, Sydney. 
Com nae Ja si abot say ld, Soper ights. 
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Cotten, Wm. Alfred, 2, “Spring- street q 
x, The Hon. Hooge He oe MLL. C., Boi: Pentithe a 

n 

Sead r Mildred, M.RB.C. oe _ » L.B.CP., Edin, Woollakr. 
Croudace, Thomas, Lambt 
rummer, Hea, Rialto Te errace, Darlinghurst. 

|» Cunnin ningham, Andrew, Lanyon, Queanbeyan. 

Daintrey, Edwin, “ Molia,” Randwick. 
Dalgarno, John V., Telegraph Office, George-stree 

gd Pagan Frederick, M.R.C.8. London, Cleve ane 

Dangar, Frederick H., care of Dangar, Gedye, & Coy 
uarie P 

Darley, Cecil West, yeh St. Leonards. 
Darley, F. M., M.A., Wentworth Court, Elizabeth-street. 
Davenport, —- "adelaide, —: — tralia. 
Dean, er, J.P., Elizabeth-s' 

Ash 
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Lsepe es A., F.C.S., Fellow a8, Membes Inst. of Chemistry 
Britain and Irel., on Chemistry, School 

Fe Laborat ane "School of Arts, Sydney. 
Dixon, Fletcher, ‘Bole, Scottish, and Australian Chartered 
be k, George-stre 

n, Craig, M.B., ‘CM, Edin., M.R.C.8., Eng., M.D. Syd., 
2, Clarendon Terrace, Elizabeth-street 

Dixson, Tho M.B., C.M., Edin., 2 Kenilworth Lodge, 
Wallis-street, Woollahra. 

ocker, Ernest B., M.A. Sydn., Carhullen, Parramatta. 
Docker, Wilfred L. Craigstone, tal ere -street South. 
Donkin, J. B., The Exchange, Sy 
Douglas, J — L.R.C.8, EHdin., 3, Hope Terrace, Glebe Road. 
Dowling, Neville, Wallis-street, ‘Woolla 
rake, William ong Fellow of the fon of Bankers, Lond., 

Colonial Bank of New Zealand, Nelson, N.Z 
Du Faur, Beclaltoas F.R.G.S., “ Marfa,” Croydon. 

Eales, John, ETS Park, Morpeth. 
aoe Myles, M.R.C.S. Eng., 2, Hyde Park Terrace, Liverpool- 

Beg 

Bichlen, Charles F., M.D. Heidelberg, M.B.C.S. Eng., Bridge- 

Eldred, W. H., 62, Marguret-strec. 
Elliott, F. W., Elizabeth 

cer, M.R.C.S. # Eng., Darling-street, 
Evans, Thomas, MRO. 8., #., 211, Macquarie-street Ni 
Ewan, John Frazer, MB, Mast. t. Surg. Univ. Edin., Seater 

Terrace, Wynyard Square 

Fairfax, Edward R., 177, Macquarie-street. 
Fairfax, James < Herald Office, Hunter-street. 

TUsO: h 

v. 

F.G.8.; F.LS.; F. RMS. ; Member Imp. Botanical and 
Zoological Society, V ‘ienna; Corr. Member Imp. Geographiea 
f » Vienna; 251, Macquarie- 

Fitzgerald, R. D., F.L.S., Survey -General’s Office. 
George-street. 

| Forbes, Alexr. Leith, M.A., Dept. of Public Instruction 
Fortescue, G., M.B. Lond., F.R.C.8., F.L.8., Lyons’ Paedik 
Foster, W. J., M.L.A., Tem com oath Court, King-street. 
Fraser, Robert, 12, 
Bragr, Kev. John @., M.A. “*Wanden of Camden College, Glebe 
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Frazer, Hon. J. sy M.L.C., York-stre 
uller, Francis John, Harbours and Rivers Office, Fitzroy Dock. 

Furber, T. F., Surveyor-General’s Office 

Gabriel, C. Louis care of Dr. J. J. Hill, Lambton 
Gardiner, Re v. Andrew, M.A., Pyrmont Bridge Road, 

ey, Rey. "6. a Christ Chur ch Parsonage, Sydney. 
Garran, Andrew, LL.D. , Sydney Morning Herald Office, Hunter 

street. 
Gary an, J. P., East St. Leonards. 
Batya: Charles Townsend, ‘‘ Eastbourne,” ae Point. 
George, W: gh, Sydney Morning Herald Office 
George, a 0, George-street. 

erard, F is, Occupation of Lands Office 
Giblin, Ae W., Australian Joint mei Bank, Sydney. 
Gilchrist, W. , Geenknoves, otts’s 
Gilliat, Henry Alfred tralian Clu ee 
Gipps, F. B., , CE. dindistorn Chalbanhain Road, Burwood. 
Godd 

ouse, C : 
Graham, Hon. Wm., M.L.C., Stratheam House, wie 
Greaves, W. A. B. , Braylesford, Bondi. 
Griffin, T. H. F. , Ri chmond. 
Griffiths, Frederick C., Macguavio pat oe 
Griffi ths, G. Neville, The Dom 7 Gurney, 72, MA. Doms, late Follow rok St. John’s Col i 

Cambridge, Professor of Mathematics and Natural losophy, Vireo of Sydney. 

le Fm Se EME se ton Rey eal Haege, Hermann, 127 courant, , : Hall, Richard, care of W. H. Quodling, Esq» Public _ 
Halligan, Gerald H., C.E., “ Eugowra,” Hunter’s Hill. : 
Hammond, Mark J., Ashfi eld. pak Hankins, Geo. Thos., M.R.CS. E., Liverpool-street, Hyde 

: Harpy Uotither I, Alt-stroct, Ashfield. 3 
argra ve; ? 94, U William-stre if 

Harris, Jokes 6 oe Ultimo. 4 
n, see 

wkins, H. Ae “ 
herlethe : Hay, th Hon. Sir john, K.GM.G., be Seg AM oils 

Heaton, J. H., Town Bea Mee: ., Pitt-s 
Helms, h. D.; "Bertin Sydney University. 
Helsham, Douglass, Hurimbulah’ Por: Curtis, Queensland: 
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Herborn, Eugene, Licensed Su aveyor, Bathurst. 
Hern, Charles E., “ Como,” Ocean-street, Woollahra, Sito 

Hewett, Thomas Edward, The e Observatory, Sydney 
Higgins, R. G., Clifford, Potts’s Point. 
Hills, Robert, Elizabeth Bay 
Hitchins, Edwd. Lytton, e Florence, ” Victoria-street North 
Pag urst. 
Hindson, gas — sro Pitt-street. 

, Geo tint, Geo. D., 
n, . KB. G., hide -» 8.0.L., Vice-Warden of 

St. Paul’s College, University. 
if, A changed name from DP ie ots econ SN M.D. Univ. 

mney on Todd, M.B. Cantad., M.D. Edin. F.LS. 
R.GS., "Master-in-E Equity, Sherwood Scrubs 

Horan’ ev. 3 Thomas, Ina Terrace, Woollahra 
Houison, Andre w, B.A, moa eg Eéin., 128, Phillip-street. 
Hume, J. "ea ma Cottage, 

tHunt, Robert, F.G.S., Associate at the er gots aay of mgd 
tat n, Depu ty Master of the Royal Mint, Sydney, Fi 

esi 
Hurst, George, M Beng sa Mast. Surg. Univ. Zdin., 

28, Golleze-elecsh: "Hyde 

Inglis, James, 28, Charlotte 
Tredale, Lance lot, AF., Gok G Gunnedah. 

pr sete ig tg pr ag 
ackson, Henry Willan, M.R.C.S. Tao, 1 Lie, H.0. Phy, Edin, 

Jarvis, Rev. Milne, Univ. Counell, Hin, 12, Lower. Forte 

Jefferis, Rev. James, LL.B., “The Retreat,” Newtown. 
Jenkins, Richard Lewis, M-R.C.S., Nepean Towers, Douglass 
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Jones, John Trevor, 356, Liverpool-street. 
Josephson, a oshua wring E.G. S., District Court Judge, Enmore 

Josephson, LP. Py “hide: Mem. Inst. C.E., 235, Moria : 
orth. 

Joubert, Numa, Hunter’s Hill. | 

Keele, Thos. Wm., Harbours and Rivers Department, Pili 
street. 

—. John, a iy Leichhardt. 
Kem v. Thomas, St. Mark’s Parsonage, Darling Point. — 
King, PI Philip G., William. ee Double Bay. e 4 
Kinloch, John, M. A., 21, Wen vy Court, GRitsabet- al : 
Knaggs, Saml. J.. M ae 'N 
ae a. i, Mem. Inst. of "Piesing Surveyor-General’s 

flic 
Knox, George, M.A., Cantab., Tol. stre 
Knox, Edward, The ‘Hon - M.L.O e Oonnell: street. 
Taie: Edwar a Wi Lansdowne,” Darling Pot. 
Kopsch, G., Telegraph Department. 
Kretschmann, Joseph ; care of Mr. a Hunter-street. 
Kyngdon, F. B., 221, Spt pared ‘ 
Kyngdon, Fred. H., M.D. Aberde TLRA: L.; MRCS, Bs 

C.M., Aberdeen, "North Shore 

Langley, W. E., “The toe bi Boge t, St. Toon, 
Latta, G. J., Hawthorn e, Crystal-st t, Petersha 

Laure, Louis Thos os, M.D. Sur urg. Univ. Paris, 138, 
street. 

Leask, og L., M.B.O.M. Edin., “Terra Bella,” F 

+Leibius, Adolph, igh , Heidelberg M.A., F.C8.; Pie 
Chemistry 0 and Irl.; Senior y Assayer to 

hy. 
logical Soc. Gt. Brit, and Irel.; Cor. Mem. Roy. 
Cor. Mem. ems one y Institute, Frankfurt ; Cor. 
at eclimat. Mauri — Fel. Ro oy. igs Soe. 

Soe, of ; Professo Chem 
Mele in al University of Byaney, Hon. »@ 

e U3 " 
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Loftus, sogh sehr e. rag ots The Right Hon. Lord Augustus, G.C.B., 
President. 

lon, The Hon ” Reancas aes £0, sora ag 
Lord, George Lee, Kirketon, Darlinghu 

, R. Haynes, M.R mt his R.C.P., Lad 26, Wynward Sq. 
to: 

ow, Andrew §., Merrylands, Gra nyille, 
Lowe, Edwin, Wilgar Downs Station, via Girilambone. 

op ht ea desc oe un., M.L.A., 121, Pitt-street. 
arner, Assayer to the Sydney Branch of the 

SEs 

of 5 ns Me 
MacDonalé , Ebenezer, pkgs Bank, 2 gee 
MacDonnell, William, 312, George-stree 
Mae Pome William J.; F.R.A. S., Bank of New South Wales, 

Port Macq 
Mac Dopsaell f aa re George-street, Sydney. 
MecGillivey, P. H., M.A.,M.R.C.S. .FLS, Sandhurst, Victoria. 
M‘Kay, Dr., Church coh 
M‘Kinney, "Hugh G., Assoc. Mem. Inst. O.H., “ Seaton,” Point 

ton. 

MacLaurin, Henry Norman, M.A., M.D. iS gs Edin., Lie, B. 
Coll. Sur. Edin., No. 1 quarie-s 

{MacPherson, Rev. Peter, M. ae 187, Albion-street, Sydney. 
Mackenzie, John, F. xaminer of Coal Fiel ig Sa Eg 
Mackenzie, W. F, ME.CS., L.B.C.P. Edin., Eng., Lyons’ 

errace. 
Mackenzie, Rev. P. F., “ Friendville,” Patines 
Mackenzie, R. M., The Exchange ae 
Mackellar, Chas. Kinnard, M.B., C.M., , Macquarie-stree 
Maclean, L. H. J., —s MRCP, raay ROS: 26, Alberto 

Terrace, Darlinghu 
Madsen, Hans. F., « FTesselmer” House, Queen-street, Newtown. 
Maitland, Donen Mearns, j junior, “ Afreba,” Stanmore Road. 
Makin, G. E., Berrima. 

red, Edmund C., bepoae ners Goulburn. 
rie John, 19, Hun 
Mann, Herbert W., care of ‘Liverpool & London & Globe 

Insurance Co., Pitt-s' 
Manning, Sir W. M., Sa , Primary Judge, Walleroy, Edge- 

cliffe Road, Woo 
Manning, James, cia ob 8 ‘Point, North 

+Manning, Frederick N. n, M.D. Univ. — M.R.C.S. 
Spot ive-President. 

ae Robert J., Macquarie Place 
«V5. Univ. Naples, Clarendon Terrace, Elizabeth- 

Marsden, The Ls Rey. Dr., Bishop of Bathurst, Bathurst. 
Marsh, J. M., 

“MD. Univ. Gas. Lie. R. Colt. 8. Edin., 

|" Lyons’ 
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sci Ae George, Redfern 
Mas ward, araglens Marrickile 
Mat ioe Ri, 
Matthews, tobe tere street , Adelong. 
Meslée n de la, Surreyor-Generals Office. 
Meteo, Michael, 9, Bridge ; 
Milford, F., ie Sat idelberg, Ml M.R.OS. Eng., 8, Clarendon 

T Par errace, 

Millard, Rev Beigy Shaw, babies Grammar School. 
Milson, “Alfrea G., East St. Leona 
Mi son, James, ‘ mang,” North Shei. 
M 
Montefiore, E. L. S Disteagints 

fMoore, Charles, FL. S., Siclctae of the Botanic Gardens, 
Botanic G 

Moore, Fred. H., Bcbhniie Buildings. 
Morehead, R. A. os 30, O’Connell-stree 
Morgan, Allan Bradley, M.R.C.S . Bag, com Mid. Lic. R. Coll. 

Phys. Hdin., Ashenhurst, Burw E 
Morgan, T. C., L.R.C.8. Edin., MK. & Q. Coll. Phys. Trelandy 

55, Castlereagh stroct 
Morrell, G. A., , Pitt-s 
Morris, ‘Willingn, Tis Fac. Phys. and Surg. Glas., Ctl 

street. 
Moses, David, J.P., “ Aurovida,” Forest Lodge. 
Moss, Sydney, 5, Hunter. street. 
Mountain, Adrian ©., City Surveyor, Town Hall. 

tMullens, 4 osiah, F. R. GS., a eran street. 
‘ullins, J og F. L., M.A., Macquarie-street. 

et ar 

urnin, M. E., Bisenfels Nett 
+Murray, W. G., 93, Pitt-street. 
Myles, Chas. ibs * Dingadee,” Burwood, 

~ 
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| Neill, Walon: Seine Bank, Pitt-street. a 
Neill, W. J. W Hospital, Whitechapel, London, er, don 
Neill, Ai L. r ree Pitt-st 
Newton, John sity my ewton, Bye. & Co., Pitt-street. 

orrie, Andrew, ‘MLD Mast. Surg. Aberdeen Univ. te Liverpool-street, Hyde Park. ~ Norton; James, Hon., M.L.C., solicitor, Spring-street- 
Nott, Thomas, M.D. Aberdeen, M.R.O0.S. Eng., O 

collahra. 
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Oakes, Arthur W., M.B., C.M., L.R.C.P., L.R.08., Edin. 
phd Che me ck,” ae stre ot, Woollahra 

O’Con Dr. Maurice, a Victoria. stro 
if Connor, Richd. Edwd., ee area Court, Elizabeth- 

Ogilvy, tae mes L,, Oriental Bank, Melbourne. 
Olley, Rey. Jac ob, Manse, Manly. 
site W. W. ae M.D., M.C., Q. Univ. Zrel., M.R.C.S., Eng., 

Paling, W. H., “ Wontite: Senge street, Petersham. 
Palmer, J. H., "Legis lative Assem 

Palmer, ard, ‘‘ Linden,’”’ Parramatta. 
‘0 s 8., C.E., Ashfield 

Paterson, Hugh, 229, Macquarie-street. 
Pat ' es A., Union ook Pitt-stree +s , 

Paterson, Alexander, M.D., M.A., “ Hillorest.” Stanmore Road. 
Pedley, Perceval R., Carlton Terrace, Wa nyard Square. 
Perkins, Henry A., Feehan: Johnso 
Philip, Ae LK. a nd Q.C. P., Trel., a R.C. 8. > 4rel., Lyishunst 

House, Devo ort eet. 
Phillips, I, Pacific Fat it Company, 85, Pitt-street. 
Pickburn, Thomas, M.D. Ader deen, Ch. M., MEB.GS. Eng., 40, 

Co ollege -stre 
Eisen “Edna. Fisher, L.S., School of Mines, Sandhurst, 

Vi 
Poate, Predera Summer Hill. 

Potts, F. H., Want-street, Burwood. 

Quaife, Fredk. Harrison, M.D., Mast. Surg. Univ. Glas. 
Py ae, Queen-street, ‘Woollahra... 

Quirk, gga’ M.A. ike Post eset Cook’s River. 
- Quodling, W. H., “ Couranga, Road, Burwood. 

— ELS, Pere te Antes Manin tRamsay 
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Read, Regi +“ hae 8 = “ig = oe oe .» Coogee. 
Reading, E , Cas tlereagh- -street, 
Reid, "Wiliam, pare og x oint ‘Soak Bank, Sydney. 
Rennie, Edwd., H., M.A., Lond 
Renwick, Arthur, Sydn., DSc. tog , M.D. Edin,, BA. Syn 

FRCS . Edin., M. “a ve 295, Elizabeth-stroet. 
Hgneick. Geo. Jas., TA. D., O.M., Edin., 257, Elizabeth: — 

eet, a k. 

Ro , C. J., C.M.G., 
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ANNIVERSARY ADDRESS. 

By H. C. Russert, B.A., F.R.A.S., &e., President. 

(Delivered to the Royal Society of N.S.W., 3 May, 1882.] 

GENTLEMEN, 
By a sort of tradition the President of a Society like ours is 

expected to make his annual address a compressed history of the 

science of the year; but our distance from the metropolis of science 

places your President at a disadvantage, for our first meeting is 

.long enough after all the kindred meetings in Europe to give 

us in the various periodicals reports of what has been said by the 

happy Presidents whose duty has been to select the best out of a 

superabundance. I confess I cannot feel happy in going over 

ground which has been so well “prospected,” nor could I do so if 

I felt as competent as those who have preceded me. I hope, 

therefore, you will not be alarmed at the innovation if I do not 

follow the traditional path, but endeavour to occupy your attention 

for a short time with some remarks upon matters, one of which is 

of great scientific importance, and the other of increasing local 

The report of the Council has been placed before you, and I wil 

only refer to one or two matters which I think the Council has 

not made so prominent as it should have done. And first, with 

reference to our own work during the past year, the report or the 

address should, I think, contain a list of the papers read, as evi- 

dence of our work. 

_ The list of papers read before the Royal Society of New South 

Wales, session ending December, 1881, is as follows :—May 4 

“Anniversary Address,” by the Hon, J. Smith, C.M.G., MLO 
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M.D., LL.D., &e. June 1, “ The Climate of Mackay, Queensland? 7 
by H. Ling Roth, F.S.S., F.M.S.: “Notes of a Journey on the 
Darling,” by W. E. Abbott. July 6, “On Smilax glycyphyllay” 
by C. R. A. Wright, D.Sc., and E. H. Rennie, M.A., B.Sc. : “On 
New Zealand Kauri Gum,” by E. H. Rennie, M.A., B. Bo: 
“Astronomy of the Australian Aborigines,” by Res, Peter 

M‘Pherson, M.A.: “ The Spectrum and Appearance of the | 
recent Comet,” by H. C. Russell, B.A., F.R.A.S., FMS. August 
3, “On the Inorganic Constituents of some Epiphytic Ferns,” ly 
W. A. Dixon, F.C.S.: “On New Double Stars and Measures 
some of Herschel’s,” by H. ©. Russell, B.A, F.RAS., FMS 
September 7, “On Comet IT, 1881,” by John Tebbutt, F. RAS ) 
October 5, “On the History, Varieties, Qualities, and Uses af ) 
Wool,” by P. N. Trebeck. November 2, “ Census of the Genet 
of Plants hitherto known as Indigenous to Australia,” by Baron 

Ferd. von Mueller, K.C.M.G., F.R.S., &c. December 7, “ On the 
Transit of Mercury,” by H. C. Russell, B.A., F.R.AS., FMS! 
“On the Importance of a Comprehensive Scheme of Water Storage i 
and Canalization for the future welfare of this Colony,” by F. Be 

Gibbs, C.E.: “The Influence of Australian Forest Trees 0D the ; 
Vapourization of Water,” by T. W. Shepherd. A list whi | 
— of the satisfactory activity of our members. iq 

Turning now eich matters, I suppose it is right to | 
with some degree of satisfaction the financial report for last yeat 
We have paid off a part of our debt, and we have bought som 
nee) in seeiiors to the periodicals, but I think, upon refl ti 

have to pay £75 a year as interest upon our liability, ve e 
moderate effort would at once set this money free, and en#! 

all joined i in this, peat would grow are an bes uti 
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less, especially when the 10s. given to us by Parliament is added 

to every pound subscribed. This premium upon our liberality 

ought to be effective as an inducement to wipe out the building 

debt. I hope the members will feel with me in this matter, and 

then our indebtedness will speedily cease. 

Closely connected with this—in fact owing to it—is our inability 

to publish as soon as read the papers given to the Society. Weeall 

know that in the present day, when scientific workers are found 

the world over, it is often difficult to decide as to the priority of 

discovery, and the date of publication is accepted as the final 

- appeal. Now, with us, papers are read months before they are 

published, hence valuable papers prepared here are sent to the old 

world for publication. Surely we ought to make an effort to 

prevent this, and secure for the Colony the credit of all its 

intellectual activity and to authors the benefit of immediate 

publication. 

— You will ob in the Council’ rt that our ibuti 

the biological laboratory at Watson’s Bay amount to £25 from ii 

Society and £23 18s. from individual members, making a total of 

nearly £50, The contribution from the Society has given us the 

right to nominate a worker, who will be received into the labor- 

atory, with right to use all its appliances free of charge. Thisisa 

fine opportunity, and should not be lost. Any member wishing to 

take advantage of it should send in his application to the Secre- 

es, 

Some of the critici the last volume of our “Transactions” 

have contained Rs upon the Society for the small amount of 

work done by the Sections. Our critics have evidently misunder- 

Stood the purpose for which our Sections were formed. In kindred 
Societies elsewhere the Sections work much as do independent 

Societies devoted to one branch of science, and get through as much 

work as they can. Our Sections do not stand in the same relation 

to the Society. They were formed, as the rule says, “to allow those 

__ ‘Members of the Society who devote attention to particular branches 
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of science fuller opportunities and facilities of meeting and work 

ing together, with fewer formal restrictions than are necessary a 
the general monthly meeting of the Society”; and when any me 

ber has prepared a paper it is understood, though not contained ia 

the rules, that he is not to hide his light by reading it to a small 

Section, but bring it to a general monthly meeting of the Society, _ 
for the information of the members there assembled. Hence tt 

Society and not the Section is credited with it in the annual volume 

In the British Association a Section is formed of members wit 

band themselves together with the object of doing a certai 
work, In ours the member incurs no such liability as compulsory 
work, and it is probable that there would be fewer members @ 
the Sections if they had to accept such a responsibility when they | 
joined. 7 

the inducement to work, we know that to the scientific W 

his work brings its own reward, in the consciousness that a 
adding to the sum of human knowledge, while he is sttl 
for the first place amongst the competitors. But in these ™@ 
it is, as it ever was, the philosopher is often poor, and, 

we are prepared to undertake the expense of publishing thos? 
may be deemed worthy, Some day, when the Royal 
attains the power which we are all working for, we may offer 
valuable rewards; but I will not believe that “money” 
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Turning now from these matters affecting the operations of the 
Society, I wish to speak for a short time upon two scientific 
questions which concern us particularly, owing to local circum- 
stances. Astronomers looked forward to the transit of Venus in 
1874 for a solution of one of the most difficult questions—What 
is the distance of the sun? It was thought by those most 
competent to offer an opinion, that there had been so many 

advances since 1769 in the quality of instruments, in the means 
of determining positions on and dimensions of the earth, and such 
an advantage in the use of photography, that the error in the solar 
parallax would not exceed 0-01 of a second. The result, as we 

all know, did not come up to the expectation. The experience of 
the observers of 1769, which was made the text-book for those of 
1874, proved misleading, and the phenomena observed were so 
unexpected that it was in many cases impossible to tell the times 

of contacts within many seconds. And the photographs from 

which so much had been expected proved a failure, for owing to 
the irregular distortion of the pictures taken with the English 
photoheliograph, it was found impossible to measure them with 

anything like the required accuracy. For a time the idea of using 
the transit of 1882 as another means of finding the solar 

parallax was almost given up, so great was the disappointment 
at the comparative failure of the methods used in 1874; but 
when the first surprise was over and a calm estimate of the 
work of 1874 made, it was found that the English and Aus- 
tralian contact observations gave a better value of the parallax 
than had been obtained before, and there had been a real 
gain as to the parallax, and very much learned about the 

phenomena of the transit which will be of immense value to those 
who observe the next, although it is acknowledged that atmo- 

spheric conditions so largely affect the phenomena that the old 
estimate of possible accuracy must be given up. 

ite 1881 the result of the measurements of the American photos 
graphs was published, and it is said they give a good result. ‘The 
Publication of the result from the American photos., and the 
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discussion which has been going on in Europe and America, has 
thrown much light upon the question at issue ; and within thelast 
few months (February, 1882) statements have been made as to the 
accuracy with which photos. can be measured, which may 

materially alter the intentions of those charged with arranging the 
work of observing the coming transit, Professor Pritchard has pub 
lished in the Observatory for February, 1882, his experience astd 
the “admissibility of photography among other means of accurate 
measurement of celestial phenomena.” ‘The results of his exper 
ments made at the Oxford Observatory, in measuring the diameter 
of the moon, are as follows :—Seven photos. were taken and the 
extreme difference between the values of the moon’s diameter 
derived from these was only 0-71”, and the photos. are so small 
that one second of are is only 1-7000th of an inch (006), and the 
probable error of determining the position of any point on the 

photos. is only 0:35, and he remarks : “When such are the resulis_ 
of the Oxford lunar photos. and the American solar ones, it sels 
to me a matter of regret that the International Committe) 
assembled in Paris recently, determined not to adopt the phot 
graphic method in European expeditions. And in a paper 
D. P. Todd, assistant in the office of the American Nauticl 
Almanac, published in June, 1881, he discusses the value of be 
American photographs as a means of determining the solar pa all a ; 
and arrives at the conclusion that the probable error of @ singe 
photograph is only 0°88”, and the probable error of the para 
derived from the whole number (213) is 0-034”, and the result . 
parallax is 8-883", : 

The same photographic instruments which were used by® i 
American observers of the transit of Venus were used again + 

was only 0:553”, or consi dlewably lone. thas: :thint Seentll for ¢ 

photos. of the transit of Venus, As the photos. may be tak oD 
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once, and that once perhaps interrupted by a passing cloud, Pro- 
fessor Harkness urges the use of this method, and thinks it would 
prove as good as the contact observations, where the acknowledged 

uncertainty amounts to 0:15". He says :—“The photographic 

method cannot be defeated by passing clouds, is not liable to any 
uncertainty of interpretation, seems to be free from systematic 
error, and is so accurate that the results of a single photo. has a 
probable error of only 0°553. If the sun is visible for so much as 
15 minutes, thirty-two photos. of the sun can be taken, and these 
will give as accurate a result as the observations of both internal 
contacts. In view of these facts, can it be doubted that the photo- 

graphic method offers as much accuracy as the contact method and 
many more chances of success?” 

The suggestions made by Professors Harkness and Pritchard 
have been strengthened by a paper read before the Royal 
Astronomical Society, by Mr. Maunder, who suggests as a method 
of avoiding the uncertainty in the measures of the photos. that 
they should be so taken as to show all the details of the sun’s sur- 

face, and then Venus could be referred to a spot or other markings ; 
‘in fact, that the distance measured on the photos. should be as 
small as possible. The idea was well received in the Society, 
though it does not seem to entirely avoid the difficulty, for the 
position of the spot must be determined, and this is almost 
impossible with the English instrument, as stated above. The 
American photoheliograph is nearly free from distortion of the 
field ; and if at this eleventh hour it should be decided to make 
use of it, it will be too late for Australia to send to Europe 

for the instruments, and we should have to be content with 
the one I have, which ison the American plan, but has a longer 
focus, and would therefore give a larger and better picture. 

_ With reference to the probable value of the solar parallax, 
I take the following from an important paper published in 
November, 1881, by Professor Harkness, in which he discusses 
the relative censmer ok ali: the ti Sores methods ehdeaesinine 
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I. Trigonometrical, such as the transit of Venus; II. Grave 
tational, such as that by Le Verrier, who obtained the mass 
of the earth from its effect upon Venus and Mars; III. The 
phototachymetrical, that is, by the measurement of the velocity of _ 
light; and he has collected together a great number of the determi- 
nations which have been made. After a most elaborate discussion 
of these, he gives the following tabular statement, which shows — 
the probable limits of the value of the parallax according to — 
each method :—I. Trigonometrical: Meridian observations of 
Mars 8°84”_8-96"; diurnal observations of Mars, 7.¢., observing 8 

it rises and sets, 8-60’-8-79"; asteroids, 8°76’—8-88" ; transit 
of Venus, 1769, 8°55’-8-91"; transit of Venus, 1874, 8-76-8980"; 

_ UL. Gravitational methods : By the mass of the earth, 8°80"-8-94"; 
parallactic inequality, 8-78”—8-91” 3 lunar inequality, 8-66’-9:07". 

Tit, Phototachymetrical : Velocity of light and equation, 872’- 
8°89" ; velocity and aberration, 8-73’-8-90”. In addition to these | 

we have the value derived from the American transit of Venus 
photos. in 1874, which is 8-883; but no value derived from the 
American contact observations has yet been published. We have 
also the results of the meridian observations of Mars in 1877, 
published by Professor Eastman, combining—Washington and 
Melbourne gives 8-971”; Washington and Sydney, 8°885"; Wash 
ington and Cape of Good Hope, 8-896”, I may mention here, that 
the Sydney observations of Mars, used in the above determination, ; 
were the first important ones made with the new transit instr ; 
ment; and it is satisfactory to see that they givea value of the 
parallax nearer to the probable value than the others. As to the 
value of the parallax, you will see that the range is from 8°55h. #0 
9:07, i.¢., from 90 to 95} millions of miles, Mr, Harkness says'~ 
“We only know that the parallax seems to lie between 8°75" aes 
890" and is probably about 8-85”, Now, 8-846” (92,400,000 miles) | 
is the final value of the parallax derived from the English and 4q 
Australian observations by Captain Tupman and accepted by St 
George Airy. 7 

Reference has already been made to the International Confer ence of Astronomers which was hela in Paris, in October, 188 
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for the purpose of securing concerted action in observing the coming 
transit of Venus. Eleven European and three American States 
were represented at the Conference ; but the United States were 

not represented, although it is known that extensive preparations 
for observing are being made there. Mr. Stone, who represented 
England, stated that England would have sixteen stations—the 
principal centres being: 1. The Cape, with three stations, 2. 
Australia, with the Observatories of Sydney and Melbourne. 3. 

New Zealand. 4, Jamaica and Barbadoes. 5. Madagascar, and 
possibly the Falkland Islands. He added that England would 
do little or nothing with photography; for although the American 
photos, had turned out better than was expected, the results 
had been published too late to give time to get the instruments 
made and adopt their method. It was announced that France 
would have eight stations, placed as follows:—Florida, Cuba, 
Martinique, Mexico, Santiago, Santa Cruz, Rio Negro, and Port 
Desire. Each station will have twoequatorials, an Sand a 6-inch, but 

photography will only be employed at two, which are not 

yet named. That Germany would have four stations, and would 
not make any use of photography. Two stations would be in North 
America—one in the Argentine Republic, and one in the Falk- 
land Islands. That the Danish Government would send a party 

to St. Thomas ; the Netherlands would send a party to Curacoa 

or St. Martin ; Portugal would have parties at Lisbon, Coimbra, 

and perhaps one of the Portuguese Colonies ; Austro-Hungary 
will send a party to South America ; Spain will send parties to 
Porto Rica and Cuba ; Brazil will have three parties—one at Rio 
Janeiro, one on the hills 6,000 feet high, and one at Pernambuco— 
in all thirty-nine stations. The Conference agreed to instructions 
for observers, which were based upon the proposals of the British 

Commission, as to the phenomena to be observed at the contacts. 
It is therefore evident that the astronomical world is determined 

_ tomake good use of the transit of 1882, and will spare neither 
Money nor time to ensure a better result than that obtained in 

1874. One of the strongest proofs of this is the concerted action 
that has already been taken. But I will not detain you now by 
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quoting the instructions which have been issued. I hope to have 

another opportunity of placing them before the members. Me 

You will have noticed that England counts the Observatories 

of Melbourne and Sydney in her list of stations; and I should 

like to detain you a few moments by saying what response Sydney 

is likely to make. Provision was liberally made by Parliament 

last year to enable the Colony to respond to this new call 

science, and the money has been placed at my disposal for this 

purpose. With this I shall be able to provide four high-class 

6-inch equatorials, similar to those which are to be used by 

the European observers, also two of 44 inches. We have 

remaining from the last transit of Venus one equatorial of 11} 
inches, one of 74, one of 5 inches, one of 4% inches, and one of 44 ' 

inches. With these I hope to be able to take up four stations, 
addition to the Observatory, and place two observers and two 

telescopes at each point. I cannot yet decide as to the use of 

photography, for it is of little or no use here without correspond 

ing observations on the other side of the world ; but I have ready, — 
if they are called for, one English photoheliograph and one of the 

American pattern. In Australia, along the east coast, we shall 

occupy the position which Sir George Airy thinks the best, Vim 
one where the sun is about 15 degrees above the horizon at the 
time that Venus makes egress. This gives the largest value of the : 
parallax factor consistent with such an altitude of the sun a8 : 
probably admit of accurate observation. If it were not for atmo — 

spheric interference, or difficulty in seeing distinctly, the best posi: i 
tion would be that from which the sun would be seen to be rising — : 
at the time Venus makes egress; and that point is in the centre . 
of Australia, The gain in parallax factor in such a positiom : 
however, does not compensate for the uncertainty caused by the 

atmospheric defects close to the horizon. In order to make the : 
best of our chances, I have selected elevated points on the er 
coast of New South Wales, where the observers, being : 
to 2,700 feet above the sea, may fairly expect to have @ cle 
view of the sun an hour after after sunrise, or when the egress” ye 
Place, than they would have if observing near the sea-level: 
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In observing the transit of Mercury in November last, the 
observers were stationed at Bathurst, Katoomba, and Sydney, 
places which I thought far enough apart to secure different 
weather ; but to my surprise the weather was practically the 
same at all places, at the same hour. This led to unpleasant 

reflections,—it might be cloudy all along the coast on the 6th of 
December; and I was therefore glad, when the recent Commission 

went to Lord Howe Island, to take advantage of Mr. Conder’s 

offer to make inquiry as to the suitability of that island as a 
station for observing the transit of Venus ; and I am glad to say 

he thinks it very suitable. An elevated spot iseasy of access, and 
the weather at the hour and season is almost sure to be fine. I 
will not detain you with further details; I think I have said enough 

to show that an effort is being made to make the best possible use of 

the opportunity and of the means at our command ; and from 

the active part the Royal Society took in assisting me with certain 

portions of the work of preparation for the last transit of Venus, 

I am sure that this information will be at least interesting to the 

members here present. 

In this bright land of ours we sometimes get too much of the 

sunshine ; and our recent experience, indeed the present state of 
some parts of the Colony is such that I am sure I need make no 

apology for introducing some considerations which may help us to 

form a correct opinion as to the possibility of producing rain arti- 

ficially. From time to time the rain-doctor appears, not with the 

old “ tom-toms” it is true, but with certain modern counterparts of 

them. He works with nitroglycerine, with cannon, with electrical 

machines, with kites, &e. Now, I hope to be able to show you 
that in the opinion of the highest authorities there may still be a 

place left for the rain-doctor, if he works reasonably, but not other- 

wise ; he must not pretend to pull down the clouds with a wire or 

to frighten them with a few crackers; there must be a correct 

understanding of cause and effect, i hei is sg epgiasit aE re 
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M. Arago tells us that finding the practice of firing guns common 

in some of the Departments of France, he had tried to trace the 

origin of the custom, which probably began in 1769, It appears 

that a retired naval officer, who at sea had seen waterspouts 

destroyed by cannon shots, made his home in a district that suffered 

from violent rain and hail storms, and he determined to try the 

power of shot and shell upon these new foes ; and setting up his 

battery, he fought his battles o’er again with such success that the 

district was protected from the violent storms—they could not face 
the cannon; and the practice became popular in France, and up t0 
the year 1806, and even later, many Communes kept a battery of 

small guns for this purpose, and the Commune of Fleury even went 

so far as to get a cannon that used a pound of powder for each 
discharge. M. Arago could not trace what the effect had been, but 

he at least was not convinced that it had had any good effect, and 

after a time the practice became obsolete, in spite of the apparent 
success which had given rise to its general adoption. Volta’s 

biographer says that “it is well known that Volta thought 4 
possible advantage might be found in having large fires during 
thunder-storms.” He does not give his reason, but it was probably 
that the smoke of a large fire would serve as a conductor for the 

electricity, and so prevent dangerous discharges. And Arag? 
mentions the fact that near Cesena, Romagna, there is a parish 
which had suffered severely from hail-storms, throughout the extent 

of which, by the Ourd’s advice, the peasants placed, first mounds of 
stone every 50 feet, and on these heaps of straw and brushwoot, 
which they set on fire all over the parish as soon as a storm Wa 
seen approaching, and for three years they had no hail-storms 

while their neighbours, who had no fires, had their crops destroyed 7 
by hail as usual, 

To test the effect of the discharge of artillery on the weathet 

Arago examined the weather record in the Paris Observatory £0" 

many years, especially on and before and after the days on which — 

the regular gun practice took placein the fort situated 3,280 ya 

from the Observatory. The firing took place at this fort on cert? 
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days in the week, and from 7 to 10 a.m., and about 150 shots were 
fired. Now, if these discharges really had the effect then attri- 
buted to them it must be visible in the weather records, and he 

found that out of 662 days preceding the practice 128 were cloudy; 
out of 662 days of practice 158 were cloudy ; and out of 662 days 
ollowing practice 146 were cloudy, which he thinks goes to prove 
that the discharge of heavy artillery does not seem to have the 
effect attributed to it. 7.¢,, of dissipating the clouds, 

Arago, at one time, struck by the amount of destruction caused 
by hail-storms, proposed to draw off the electricity by means of 
wires carried up to great elevations by captive balloons ; but it 
was seen as soon as he came to the practical consideration of the 
scheme that each balloon would not protect more than perhaps a 
thousand square yards—a mere speck of France, and no Govern- 
ment could endure the expense of keeping up such a number of 
balloons as would protect the whole country, even if they were of 
any use ; for itis evident that inastorm, when they would be most 

wanted, the wind would blow them down, and in later years he 
was led to doubt the value of such a means of protection. Arago 
tells us that in tracing the history of the use of cannons he found 

that bells, especially church bells, had preceded them ; and it was 
at one time firmly believed that the vigorous ringing of church 
bells was sufficient to dissipate dangerous storms; and he says— 

“Savage nations in all parts of the earth send forth deafening 
clamours to terminate eclipses and destroy dangerous storms,” and 
the habit seems to be still ingrained in human nature. It is evi- 

dent, therefore, that up to 1810, or later, the popular idea was that 

storms might be destroyed or prfvented by fire or guns, and I have 
been unable to find any reason for the complete change to the 

pposite opinion which has taken place since then, unless it be that 

the wants have changed. Australia, like Africa, wants the rain- 
doctor to make rain, not drive it away. It is not only in Austra- 

lia, however, that the belief in the artificial production of rain 

_ exists. In pein ind: the Ciyil War, it was a matter of 



14 ANNIVERSARY ADDRESS. 

belief in this became so general that farmers began the practice of 
making large heaps of brushwood on each farm, and when they 
wanted rain lighting them all together. I cannot find any refer- 
ence to the results of this system in the Smithsonian publications, 
in which almost every subject of this kind is dwelt upon ; but the 
practice seems to have been given up. 

In 1870, Mr. Edward Powers, 0.E., in a small volume entitled 
“War and the Weather, or the artificial production of Rain,” en- 
deavours to prove that rain can be produced by human agency, 
particularly by heavy discharges of artillery, and cites a number of 
instances in which great battles have been followed by a speedy 
downfall of rain. He mentions six cases of this kind in the Mexi- 
can war, 1846 and 1847; nine cases of battles or skirmishes 
followed by rain in the American Civil War of 1861, forty such 
eases in 1862, thirty in 1863, twenty-eight for 1864, and six for 
1865; eighteen similar cases from the great battles fought in 
Europe during the past century, making a total of 137; and he 
says if these facts are insufficient to convince, it would be vain t0 
expect to do so with a greater number. The meteorological editor 
of Silliman’s Journal, in reviewing this book, justly says “ that the 
writer has omitted to consider many necessary points in the proof, 
for in those parts of the earth in which the battles cited were 

fought, rain falls upon an average once in three days, so that the 
average interval between rains would be about two days. Now, 
battles are seldom commenced during rain ; generally some hous 
elapse to dry the ground before the battle begins. Rain ought, 
therefore, to fall within about day after a battle. Mr. Powers 
takes no precise account of und arn of the interval between the 
end of the battles and the commencement of rain ; nor does he 
attempt to show that the battle shortens this period ; and, a : 
over, he says nothing of the cases opposed to his theory. In order | 
to complete the proof, a much more careful analysis of the facts vs ; 
required. We are inclined to the opinion that great battles . 
exert some influence in the production of rain, but we cand? | 

accept Mr. Powers’ discussion of the facts as proof.” ‘This opinio™ 



cd 

ANNIVERSARY ADDRESS. 15 

of the success of Mr. Powers’ work is very valuable, because it comes 

from a very competent authority in America, where the majority of 

the cases are said to have occurred, and was within four or five 

years of the termination of the war, when the means of testing the 

facts would be within reach. 

The editor of Silliman’s Journal evidently believes that there 

are so many facts in favour of the theory that it deserves careful 

investigation; and another leading writer on meteorological 

subjects in America, whose opinions on many such matters have 

had great weight, was firmly convinced, not only that it was 

possible to produce rain, but that it might be done economically 

whenever it was wanted. He doubtless had what appeared to him 

to be sufficient reason for this opinion; but Professor Henry, 

Secretary to the Smithsonian Institute, and perhaps at the time 

the most competent man in the world to express an opinion upon 

this subject, said, in reference to Espy’s idea :—“I have great 

respect for Mr. Espy’s scientific character, notwithstanding his 

aberration, in a practical point of view, as to the economical produc- 

tion of rain. The fact has been abundantly proved by observation 

that a large fire sometimes produces an overturn in the unstable 

equilibrium of the atmosphere, and gives rise to the beginning of 

@ violent storm; but it was not wise in him to met, on the 

possibility of turning this principle to an economical use.” 

In 1874 this subject was taken up by Mr. R. D. Belcher, who 
read a paper before the British Association on “The disturbances 

of the weather by artificial influences, especially battles, great 

explosions, and conflagrations.” In it he gives many instances, 
_ from the siege of Valenci in 1793 to the Ashantee and Carlist 

wars of 1874, to prove that storms follow immediately upon 

battles. It is said Solferino was lost through a heavy thunder- 
‘Storm which came on and prevented the officers from seeing the 

_ Movements of the troops, and a similar storm occurred at Sadowa. 

Further, the sham fights at Aldershot on May 19, June 19 and 20, 

oo aly 8, 20, 21, 27, and 29, 1874, were in every case followed bya 
thunder-storm. 
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Referring to Mr. Belcher’s paper, which the British Association 
did not think worth publication, Professor Everett, President of 
the Meteorological Society, said— The subject (cannons and rain) 
was not a new one. In several parts of America the farmers, iB 
order to produce rain, gather a large quantity of wood and bum 
it on their respective farms on the same day. He believed that 
great battles and great fires tended to produce rain, but rain did 
not necessarily follow battles or fires.” Not wishing to detain yal 
over the multitude of observed facts, I have endeavoured to give 
a condensed account of them, and of the opinions of some of the 
leading scientific authorities upon the possibility of producing rain 
artificially. It must, however, be borne in mind that the facts 
observed may easily mislead, and it would appear that the 
criticism of the editor of Silliman’s Journal is justified ; for there 
is a want of scientific accuracy in Mr. Powers’ investigation, ag 
the matter is so difficult of proof that the mere collection & 
favourable instances, omitting the important element of i 
interval or time between the battles and rain, as well as aft 
battles and explosions not followed by rain, cannot be considert 
satisfactory evidence. As it is impossible for me to fill in thes 
details here, I have endeavoured to collect the records bearing 
upon this matter in Australia. Battles are supposed to be prime 
movers in such effects ; fortunately, in one respect we have et, 
to refer to; but it is unfortunate for our present discussion | 
because the climate of Australia is peculiar, and instances of oe 
effects on the spot would have been very valuable. We cam only 
refer to the mimic battle in April, 1881, When this is compa 
with previous occasions even, we got through a deal of powad 
For several days before the sham-fight the weather had bee® Ma 
wet, and on the morning of the day of the fight it began to cla 
and the day became bright and fine as the firing went on; aad 
although heavy rain had just ceased, which was proof of abundast 

miaubeis in the air, there was no return of the rain, eX? | 
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We come next to the great fires which have occurred in Sydney ; 

and in examining these fires I have assumed that if a fire pro 

duced rain, the rain would fall within forty-eight hours. I think 

in strictness, for reasons which will appear presently, the time 

allowed should be much shorter. I have gone back to 1860 (or 

twenty-one years), and I have not taken every fire, because many 

were so small that it would not have given a fair expression of 

our experience to include them. I have, in fact, only taken the 

large fires and serious explosions, and as I read over the following 

list you will remember that many of them were enormous confla- 

grations, causing a constant rush upwards of heated air for many 

hours in succession ; and if a fire can upset the unstable equili- 

brium of the atmosphere by causing an uprush of air, some of 

these fires were just of the character to do it, confined as they 

were within four walls, and burning furiously for many hours. 

March 1, 1860, Dean & Co., auctioneers; no rain for days. 

October 3, 1860, Prince of Wales Theatre ; light rain before and 

after, does not seem to have been affected by fire. January 24, 

1861, Boylson’s flour-mill; no rain for days. June 20, 1861, 

Curran’s furniture shop ; no rain for many days. August 3, 1862, 

J. and E. Row, chemists ; raining for two days before, and cleared 

off the night of the fire. June 20, 1865, St. Mary’s Cathedral ; 

no rain for many days. July 20, 1865, J. Frazer & Co.’s stores ; 

the wind had been westerly for days, and changed before 3 p.m. 

to S. and §.S.E., and the humidity rapidly increased ; the fire was 

announced at 8.30 p.m., and it began to rain at 9.30 p.m., 

and during the night and next day 0°60 inch fell. Novem- 

ber 16, 1865, 24 tons gunpowder exploded at Penrith; no 

Tain at Sydney. December 14, 1865, Walsh, grocer, three 

shops; change of wind to south next day, and light rain 

_ at6.30 p.m, or fourteen hours after, evidently an ordinary change. 

_ December 21, 1865, Hill’s furniture shop; no rain for days. 
4 < 16, 1866, Wearne’s flour-mill; no rain for two days 

, and then with change of wind to south ; barometer 

i ing days before March 4, 1866, explosion of nitro-glycerine- 
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in Bridge-strect ; no rain for two days, and then with a regular — 

change. April 18,1867,Sands’ fire; no rain within forty-eight hours. 

March 1, 1868, Holdsworth’s; no rain within forty-eight hours — : 

January 5, 1869, St. Mary’s Temporary Cathedral ; norain within — 

forty-eight hours. February 9, 1870, Blackwall wool stores, great 

fire ; no rain within forty-eight hours. September 20, 1870, six 

houses in Hunter-street; no rain within forty-eight hours. De i 

cember 11, 1870, Pemell’s mill ; no rain within forty-eight hours ' 

January 6, 1872, Prince of Wales Opera House and four houses 1 

in King-street ; had been a showery afternoon ; at 9 p.m. cleared 

up, and was fine weather; shower fell at 3.30 a.m. of the 7th, 

but this and the other showers together only measured 0-04 inch} — 

no other rain fell for two days. May 17, 1872, Barker's tweed 
factory ; shower at noon, clearing at 9 p.m.; showers after 430 

a.m. of 18th; total; 0-08 inch; vain hanging about on 16th” 
and 17th. December 14th, 1874, Booth’s saw-mill ; no rain for | 

- many days. August 3, 1875, 11-40 p.m., Lane and Chester, larg? 

fire; rain 7-45 p.m. to 9 p.m., then no rain till 6°45 a.m. of 4thy 

clearing up, no rain for many days after. September 21, 187, : 

12°30 p.m. store and three dwellings, Kent-street North ; hot wind” 
all day, changed to S$, at night, and next morning light rains 
only 0:21 in. October 1, 1875, extensive bush fire, Rose Bay 

_ hill; no rain for many days. November 2, 1875, Fairfield, 

Liverpool, large bush fire; railway station caught fire, and 1,000 
tons of wood were burnt, together with shed near railway stations ; 

no rain for many days. December 26, 1875, 5-58 p.m., Mort and 4 

Nicolle, meat-preserving works; there was a heavy shower 02 wes 
25th and rain was hanging about; on 26th it was cloudy, and 

clouds cleared in the evening, thunder-storm next day. September ; 

16, 1876, 2-35 am., M‘Lauchlan, carpenter's shop; large fires 

strong gale sprang up and extended fire ; no rain for days. Apel 

_ 23, 1877, 4-27 am., Hanks’ grocery store and other premises; ~ 

-rainfordays, September 8, 1877, 10-30p:m., boatbuilder’s place, Bat 
main ; began to rain two days after, with change of wind to" 

February 26, 1878, 3:38 am., Olsson, general dealer, tem Moy Shops. and some timber; light rain thirty hours after fire. 
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12, 1878, 2.40 am., Dixon-street, fuel merchant, large fire ; 

no rain for days. August 6, 1878, 1.55 a.m, Hotel, 

large house ; no: rain for days. November 27 1878, 12.18 

a.m, hay and corn dealer’s and other buildings, 681, George- 

street, large fire; change of wind day before fire, to E.S.E., 

0-006 in, of rain fell om the 27th. January 3, 1879, 
12.34 a.m., Burwood Congregational Church; no raim for 
days. July 16, 1879, 10.33 p.m., store; 687, George-street, 
and other premises; no rain for days. October 28, 1879, 

1.20 p.m., two 3-story produce stores, very large fire, no rain 
for days. January 11, 1880, 7.13 p.m., music store and other 

premises, 610, George-street ; no rain for days. May 6, 1880, 
1.37 a.m., Fresh Food and Ice Company, large fire ; no rain for 
days. May 26, 1880, 10.35 p.m., hay shed, cottage, stable, &c., 
Foss-street, Glebe ; raining all 26th till evening, and again during 

the night’; rain only 0-11 in. May 28, 1880, 6.7 am., Shale, 

and Oil Company, 150 barrels of oil burnt; raining on 27th, 
cleared up on 28th. July 22, 1880, 11.40 p.m., Victoria Theatre, 

large fire; no rain for ten days. July 25, 1880, 12.25 am., 
Read’s carpet warehouse and other premises; no rain for days. 

We have here forty-two fires, extending over a period of twenty- 

one years, and there is not one instance in which rain has followed 

within the forty-eight hours as an evident consequence of the fire.. 

Now several of these fires began when it was raining, and seemed 
_ & produce no increase in the fall—indeed, in many cases it looks 

as if the fire had stopped the rain ; and if these instances had been 

taken out to prove that large fires drove away the eh the 

evidence would seem almost conclusive. It may perhaps be said 
that none of these fires were large enough to make it rain ; but if 

_ fires ever have such an effect, some of our fires, occurring as they 

s did under most favourable conditions, should have done it; for 

E instance, when the Prince of Wales Theatre and houses in King- 

| Saas burnt. = oe of the hay dagh tees the fire 

wi sa the pit of suai, an and for 
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some hours after, the rain ceased, and at 3.30 a.m., another very — 
light shower fell, and that was all for days. Now the shower a — 
3.30 a.m. and all those in the afternoon, only made up @ 
0:04 inches ; the rain was therefore little more than mist ; some — 

_ times one night’s dew will measure more than that.. Again, whet — 
J. and E. Rowe's fire (wholesale chemists) took place, it had been — 
raining for two days before, and the next morning after the fire 
the weather cleared up. 

You would notice that amongst the list of fires I have put t¥0 
important explosions—the first that of 24 tons of gu” 
powder which was ona dray at Penrith, and was accidentally — 
exploded, without any rain following ; the other the great explosion , 
of nitro-glycerine on March 4, 1866, when two stone stores wel? — 
destroyed, and no rain fell; and one fire at Liverpool, where in | 
the midst of a great bush fre 1,000 tons of wood and a shed wert 

burnt without -any rain following. This gives us a meas | 
quantity of heat, and must have been very far in excess of any | 
ordinary city fire. Now, with regard to bush fires, it is a common — 

belief that they produce rain, and I have had some cases reported © | 
me where rain has followed the fire, apparently caused by it, but 7 
my own long experience of bush fires I cannot recollect one instan® — 

_ in which it was obvious that rain followed the fire ; and I think I 
need only mention the great fires which have raged in the neigh } 

bouring Colony of Victoria as well as here, during the last ihe 
months, as proof that such fires frequently take place without "a 
drop of rain following. And if these fires had not sufficient 
intensity, we can refer to the memorable Black Thursday, Feb 
ruary 6, 1851, in Victoria, when, as if to make a culmination of 
all the fires that had been burning in Australia for weeks, the 

came a fearful hot wind, which fanned the flames in Victoria until 
in their mad career they leaped from tree to tree, and became 8 | 

‘hot and furious that it seemed as if all nature was on fire. Ye 
_ Violent as was this disturbance, no rain followed it for maDY days 7 

_ A correspondent in the country, il believes that rain may = 
produced semaiea sends me the followi £ the effect | 
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of bushfires :—On January 1, 1881, a heavy bush fire came across 

from the Darling to Cobar, and burnt up the heavy grass on some 

—unstocked country ; it continued burning for ten days, and on 

January 10 we had 1°48 inch rain. Another case was observed in 

the Wimmera district, Victoria, where, during a heavy bush fire 

in the mallee scrub, a thunder-storm gathered and put out the fire 

with rain. Another observer worked at three large bush fires, 

and each time the fires were put out by rain. These instances are 

given as evidence in favour of the idea that the fire caused the 

rain ; but none of the meteorological circumstances are stated, and 

it is impossible therefore to say that there would have been no 

rain if there had been no fire ; but, as the date of one instance is 

given, I am able, by reference to the weather maps, which are pub- 

lished daily, to say with some degree of certainty that if there had 

been no fire there would still have been rain. The date of the 

rain is January 10, 1881 ; on January 7, 8, and 9, southerly and 

S.E. winds had been blowing on the coast, causing a fall of 

temperature, which did not reach the interior generally until the 

10th, and the temperatures of the 10th show a great fall from 20° 

to 25° in the interior, and especially in the district Bourke to 

Dubbo ; the result was that rain fell at nineteen other stations in 

addition to the one referred to near Cobar. At Euston 2°59 inches 
fell, at Wentworth 1-85 in., Moree 0°32 in., and others which need 

not be mentioned. Now, it would not be safe to assume, without 

further evidence, that the fire about Cobar caused a general south- 

erly wind and a fall of 20° in the temperature, and rain at such 

distances from the fire as Wentworth and Euston ; butit is highly 

probable that the fire had nothing to do with the rain. 

_ It would be interesting if we could examine every case of this — 

| ‘Sort and see if the rain was due to the fire or to ordinary meteoro- 
_ logical changes. From what has been said already, it is evident 

that some of the most competent authorities in England and Ame- 

ia ‘ Tica think that under certain circumstances rain may be produced 

artificially. Unfortunately for us, they all carefully avoided saying — 
What the circumstances were. But I think we may form some 
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idea of what they are from a consideration of the natural conditions 
under which rain is deposited. I am not going to ask you to fol 
low me through the elaborate investigation of this question by Sit _ 
W. Thompson, M. Peslin, Dr. Hann, and others. It will be sufi 
cient to say that they have proved that the principal cause in the 
formation of rain is the ascent of saturated or nearly saturated ait, 
and that the rain caused by the mixing of two currents of ait 
bears a very small proportion to the whole. Their investigations 
have further taught us that air as it rises, whether from the 
effect of heat or up-draught, loses 1° of temperature for every 180 
feet which it ascends; 

reached, a cloud is formed, and the latent heat given out by the 
condensed vapour warms the air so much that it has to rise 286 
feet to lose 1° of temperature. Its upward velocity is therefore 
accelerated, and its moisture rapidly precipitated ; and this must g? 
on until it loses the excess of moisture and reaches the temperatwr® 

_ of the surrounding air, These are facts which have an important 
bearing upon our inquiry, and these laws may be seen in operation 
any calm fine day in the formation of cumulus clouds. Where the 
sun acts upon moist earth or water, it causes, first heat, then ev 
poration and an upward motion of the moist air, which, when # 
reaches the altitude and the temperature of the dew-point, co® 
denses into a cumulus cloud ; the central parts, heated by the hes 
given out by condensation, rush upwards, rolling masses of cloud 
out of the top as the condensation increases—the extent of the 
cloud forming a measure of the activity of the forces which gav? 
rise to it. 

A curious and instructive instance of this phenomenon in nature — 
is found in the equatorial region of calms. Here the sun almost 
invariably rises in a cloudless sky, which remains clear until about 
noon, when heavy masses of cloud begin to collect and, rapidly 
inereasing, form a dense black covering from which rain ee 
down in torrents ; s . 

but if, as it ascends, the dew-point ® — 
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reproduce the same effects. These phenomena are strictly in accord- 

ance with the known laws of atmospheric condensation, At the 

Equator the calm belt is supplied with air from the trades, which 

are almost saturated with moisture, and this air, resting on the 

ocean under a vertical sun, the saturation necessarily becomes com- 

plete. Now the series of effects we have just considered comes about 

‘in this way: the sun, as it gains power in the forenoon, heats the 

stratum of air which rests on the water, and gives rise to evap- 

oration from the sea; the moist heated air begins to rise rapidly ; " 

but so soon as its cooling, from elevation and expansion, reduces 

its temperature to the dew-point, then moisture is deposited as 

cloud, and the ascending rate, accelerated by this deposition, leads 

to increasing clouds above, and to rapid cooling down of the air 

below; for the heavy clouds stop the sun’s rays and throw all below 

them into shade and a much lower temperature ; hence the heavy 

rain which speedily brings down the moisture that had been carried 

up ; the cloud particles left after the heavy rain fall slowly down, 

and melt as they fall; the sun having meantime by his westerly 

course lost the morning’s power, the evaporation is not renewed, 

‘and the sun sets in a clear sky. 

This process carried on in the calm belts is just that which may 

be seen on a calm day, and I may mention here, as an illustration, 

a recent observation in Sydney. April 20, 1882, the morning was 

fine and bright and the air very moist ; at 9 a.m. the difference 

between the wet and dry bulbs was only 1-7°. It was perfectly 

calm all the morning, and there were only a few cirrus and small 

- eumulus clouds about at 9am. As the morning wore on the sun 

got very powerful, and the little cumuli grew into great ones, roll- 

ing out great masses from the top, and so forming a shade for the 
_ Clouds and earth below. The base of these clouds seemed to spread 

out into dense stratus, and about noon I could see that those 

_ in the W.S.W. were depositing rain, and now and then a down- 

Stroke of lightning, followed by low rumbling thunder. The 

Pea paabaes were rapidly, and, forming over the Observatory, ob- 
Be = and caused a sudden fall in the temperature, shown 
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by the metograph to be 64°; only 2 few drops of rain fell, and the ’ 

temperature rose again about 2°. As I watched the cumulus and 

the rain in the W.8.W., the clouds slowly descended and became 

lost in the haze. If we may assume that the air at the Observa 

tory was in a similar condition to that all round, we find that at 

noon, and before the sun was covered, the difference between the — 

dry and the wet bulbs was 5-9°; and on that occasion a fall of 

6}° in the temperature produced a few drops of rain ; but in order — 

to cool this air to the dew-point by elevation, its temperature W ould 

have required reduction by 10-4°; or to be raised up 1,870 feet. 

It is probable, therefore, that the clouds forming over Sydney 

that day were about 1,800 feet high. 

These instances are illustrations from nature of the conditions 

under which the leading scientific meteorologists of the day tell us 

that rain is formed. If, however, it so happened, as in temperat® 

latitudes it might, that there was a cold wind blowing over the 
warm satutated one when this up-current was started, then the 

heated air would rush up into it, and when once the stream Wa — 

started there would be a great downfall of rain—in fact we should 

have a case in which the “unstable equilibrium” of the atmo 

sphere having been upset, the downfall of rain would be dispropo™ — 
_ tionate to the cause which set it in motion ; but this condition, 

viz.,a cold current blowing over a warm moist atmosphere, 8° 
very uncommon one, for the cold air being the heavier seeks 

lower position, and can only take the upper one when moving | 

witb considerable velocity. It would therefore rarely happe™ 

that an up-current, even when once started, would continue for 

sey ee 
Ne ee ee SS bheve 

uplifting force would be necessary at any particular place ut until all 
haspuciresmnanmmimertae saeco age cence it would be an es) 

3 iofuite relation 

_ to the amount ot rain damien: Of course this relation would 

= vary with the humidity of the air, with the relative temperature’ 
of the layers of the atmosphere, and with many other conditions + 
and it would be quite impossible to say definitely how much 
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matter to calculate exactly how much powder or fuel would be 
required to effect the desired result. Some of these conditions, 
however, especially the relative temperatures of the several layers 
of the atmosphere, cannot be ascertained, and others are exceed- 
ingly difficult to measure. We may, however, get some idea of 

the amount of force necessary by studying certain phenomena of 

rainfall which are presented to us in various parts of the earth. 
Many illustrations of the fall of rain from ascending currents 

might be selected ; but the following will suffice for our present 

purpose. The island of Port Rico in the West Indies extends 90 

miles east and west, and only 30 miles north and south; a chain 
of mountains, from 1,500 to 3,700 feet high, extends along the 

island from east to west. Throughout the year the N.E. trade 
wind blows on to the island every day from 9 a.m. to sunset, and 

at night there is a strong land breeze toward the ocean on all 

sides. During the rainy season, that is from the end of May 

the end of October, the rain falls every day on the northern 

portions of the island from 2 p.m. to sunset. This is due to the 

mountains, which turn up the trade winds, saturated as they are 

with vapour in the afternoon, into the colder regions, and thus 
eause precipitation of rain. But this is all on the northern slope ; for 
on the south side not a drop falls from this wind, and sometimes 

this part of the island suffers from drought for more than a year 

without interruption. So well known and so constant is this con- 
_ dition that it is proposed to’ tunnel through the mountains, and 

_ thus bring some of the superabundant waters of the north to the 
South side for the purpose of irrigation. It is instructive to notice 
here what & very moderate rise will cause constant rain from a 

Wind that is nearly saturated with moisture; but I am sorry I 

_ have not got observations of the actual state of the air, and the 
— the mountains in quantity of rain. , 

Again, the celebrated rainy spot in India where the annual 

at is counted by hundreds of inches is a place of exactly — 



26 ANNIVERSARY ADDRESS. 

from the sea. The range rises abruptly to between 4,000 and : 
5,000 feet high, and has between it and the sea a belt of low and 

swampy land. The S.W. monsoon, coming over the Indian Ocean, 

arrives at this part of the coast laden with moisture, which is not 

abstracted, but rather added to, by the warm swampy belt at the — 

foot of the hills. Directly the wind begins to mount the hills the j 

precipitation commences in earnest, and the rain comes down as it | 

does nowhere else. At Cherra Pungee, a town on these hills, 4,200 — 
feet high, the annual rainfall is 600 inches, and of this enormow — 

quantity about 500 inches fall from April to September. On one 

occasion the rain fell at the rate of 30 inches per day for five 

days, and in 1861 the total rainfall for the year reached the | 

enormous quantity of 805 inches. No better example of the effect 

‘of hills on rainfall than this could be chosen. On the coast of New 
South Wales we have the same law in operation, and as & result 58 
inches of rain falls at Cordeaux River, 1,200 feet high (about), for 

39 inches at Wollongong, the foot of the same hill ; and Kurrajong 
at an elevation of 1,800 feet, gets 53 inches of rain for every 
inches which fall at Windsor. At Kurrajong and Windsor the same 

_ proportion is maintained in heavy storm rains with easterly wind} 
but under such circumstances the rain at Cordeaux is double, am! 
sometimes 230 per cent. of the rain at Wollongong. 

4 
: 

If we can get a measure of the force required to produce thes? 
effects, it will serve as a guide im estimating what would be 
required to make rain. At Sydney the average relative humidity 
is 73, and at Windsor it is rather less; and we have just learned that such atmosphere lifted from Windsor to Currajong, 1,800 fee 
deposits 60 per cent. more rain. If we could make it rise up 
Sydney 1,800 feet we might fairly expect to get 60 per cent. mo rain. Now,awall built 1,800 feet high, and of considerable length: © 
that the wind would not divide and go round it, but go ove 
‘would have the desired effect—i.e., to lift the air and cause rail 
but anything that would do this would serve the purpose, and i 
may be done by fire, but of course the fire must have the effect 
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fire to rise up slowly, mixing with the air, and making it drier as 
they rise. If it is to have the effect of a wall—that is, making 

the whole of the air passing over rise up 1,800 feet—it must act ar 

an explosion, would do suddenly; or by a constant uprush of such 

violence that it would rise up 1,800 feet. The force necessary to 

do this is easily computed, and we can in this way get a money 

value for the work to be done. At Sydney the average velocity of 

the wind is 11 miles per hour, and all the air passing over is to be 

lifted, and the weight of it on the surface is, say, 14} pounds 

on the square inch, and 13} pounds at 1,800 feet high. At least 

for our present purpose these figures are sufficiently exact. The 

average weight to be lifted, therefore, is 14 pounds on the square 

inch. The fire must have the same length as the proposed wall, 

for the same reason, and a breadth equal to the forward motion 

of the air in a giventime. We have, therefore, to lift a weight of 

14 pounds on the square inch over a surface of 1,000 feet by 10 

miles (52,800 feet), and raise it up 1,800 feet every minute. To 

do this we will assume that coal is employed, and that, as it is 

burnt in the air, the whole of its heat will be effective. The 

mechanical equivalent of good coal is fourteen millions of foot 

pounds for each pound of coal used. We have therefore— 

14x 12 x 12x 1,000 x 1,800 x 5,2800 

14,000,000 x 112 x 20 

or nearly 9,000,000 of tons of coal per day, to increase the rainfall 

60 per cent., at a cost, at 10s. per ton, of £4,500,000. 

=6,110 tons per minute=8,800,000 tons 
in a day, 

Of course this is only a theoretical experiment, and ignores all “the heat lost by liation and imperfect combustion ; but it serves 

_ to give some idea of what is necessary to disturb the course of 
‘nature, and I think shows how utterly futile any such attempt 
_ ‘Would be, even near the sea, where the air is moist. Inland it is 
Common thing in summer to find 20° between the dry and wet 

bulb thermometers; and when that is the case, the air would have 
to be lifted 6,000 feet to form a cloud, and in such weather no 
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I may perhaps just mention, as an illustration of the tremen- 

dous forces in operation about us, but all unheeded, the ‘mechani 

cal power of the sunshine. It appears from the experiments ee 

Sir John Herschel, confirmed by Pouillet, that ordinary sunshine — 

exerts a force on every 14 feet of surface of 1-horse power, and on 

an acre of 3,200 horses ; or, to put it in another way, if we could | 

utilize the sun’s heat falling on a single acre of ground, we should — 

have a steam-engine of 3,200 horse-power, working steadily in 

sunshine, or a power equal to lifting 47 tons of water 1,000 feet high 

every minute. If we try to conceive of this power accumulating 

on a square mile or 100 square miles, or the whole country, W° 

shall get some notion of the forces at work in the production of 

rain, and what it means if we try to interfere with them. But at 

the same time one cannot contemplate such an enormous fore?” 

without seeing that it is a possible solution of the real difficulty 

of our sunny interior. There abundance of water lies below the 

‘surface, and sunshine often too plentiful above it. We have only 

to supply the sun-engine, and forthwith sunshine draws Up water 
in abundance. ! 

It is often said that if we could tap the clouds and let off the 

a electricity we should at once get plenty of rain ; but thisis Par | 
assumption. Science has not yet been able to ascertain what part, 

if any, electricity plays in the suspension of clouds. Franklin's | 

‘memorable experiment is often quoted as a proof that rain would 
follow if a conductor were sent up to the clouds ; but the facts - 
‘must be overlooked, for the rain fell before there was any appear 
ance of electricity, and hundreds of similar experiments We 

made subsequently without bringing down the rain ; and if ther? 

"were any truth in the supposition the facts would be paten* 
"enough in large manufacturing districts with tall chimneys, light 
-ning-conductors, and smoke extending upwards as a continuatio? 

Of the conductors, for there would be such frequent downpours yes 

_ would convince the most superficial observer. And Crosse’ 

ments proved that lightning could be withdrawn from * 
Ne a ae ee. etricity - 
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so much to do with rain? Experience teaches us that the great 
bulk of rain falls without any electrical manifestation—even 
heavy tropical rains ; and it is no uncommon thing for clouds to 

give rise to tremendous electrical discharges and not a drop of 

rain, It is evident, therefore, that the two have no necessary 
_ connection. 

I have not yet referred to the vibrations of sound as a cause of 
rain. The laws under which water is held in the atmosphere are 

' well understood, and, to any one who knows these conditions, the 
idea that vibration will cause its precipitation is absurd. Sound- 
waves do not alter the temperature or tension of the air except in 

a very slight and temporary way, and without change in one or 
both water cannot be deposited. If it is said that the firing of 

cannon has caused rain, the reply is that the statement rests upon 

the incomplete testimony of a few persons who did not inquire 

into the facts as carefully as they ought to have done ; and, on 
the other hand, there is the testimony of two generations in France, 

who by constant experiment ‘were convinced that the sound of 

guns had the opposite effect ;and severe as M. Arago was upon them 
for their belief i in fine weather made by cannon, they had quite as 
much evidence in favour of their view as those have who hold the 

_ ‘Modern one. It is estimated that in the battle of Sedan about 
300 tons of gunpowder were used during the three days that the 

fight lasted ; and the enormous amount of heated gases thus set free, 
: - and the heat of, say 300,000 men, together with the actual 

: ‘Moisture set free might, if circumstances were favourable, disturb 

‘the equilibrium and cause rain; but none fell during the three days. 
On the fourth day, that is, the first after the battle, it did rain ; but, 

te economical production of rain under ordinary circumstances ; 
om our only hanes would be to take advantage of a time when 

mo a upwards, and once 
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flowing into the cold one, a considerable quantity of rain might | 
fall; but this favourable condition so seldom exists in nature that 
I think we must abandon the idea of making rain artificially. | 

I hope I have not been tedious; but when so many proposals 

are put forward, some even going so far as to propose that bas 
Government should take to cannonading the sky, it was ume 
Some one took the matter up; and I have tried as briefly % 
possible to place the important facts before you. 
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The Deniliquin or Barratta Meteorite. 

By A. Lrversiner, F.R.S., Professor of Chemistry and Mineralogy, 

University of Sydney. 

(Second Notice.) 

[*Read before the Royal Society ap aee New South Wales, 8 December, 1880.] 

A PRELIMINARY notice of the pian ae general structure and 

chemical composition of this v meteorite was laid 
before the Royal Society of Now "South ales in 1872, and 

published in its volume for that aoe weet then I have been 
able to do a little more towards its examina 
Without repeating the details of “the comieai already given, 

I may remind you that the meteorite belongs. to the class known 
as siderolites, i.¢., it is made up of a mixture of various silicates wit 

some metallic nickeliferous iron. Externally it is covered with a 

fused skin, and the outer portions, to the depth of about 

an inch, are distinctly laminated. This laminated or concentric 

is probably due to the unequal expansion of the outer 

portion when the meteorite was in eicnetshentad during its passage. 

= the earth’s a atmouph 

mineral like olivine, and of others whish. are no t. readily. reeog- 

__istermingledwith the caréhy portions is more o loss matali 
nickeliferous i 86-716 Leena. ae 

on Shtaghoersegalenersse agente but in other 
cases the amount was much les, in two cases it was not even ane 

Be Cons. ; is very irregularly scattered e 
-Ineteorite and some portions are almost devoid of it altogether. 

Tis ‘ipeciiie gravity of the. lgmainated crust is 3-382 ; of the 
‘or body e meteorite : a difference 

7 Dera ad «ga 

a4 this paper has been delayed om account of the il 
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After prolonged digestion in strong hydrochloric acid, only 4ra
t é 

per cent. of the meteorite was found to be soluble. 7 

On an analysis of the whole, it was found to have the fh : 
ie 

Chemical composition. 

Silica , 40°280 

COPPOR oise Sev cctuninteide st ve fos ocnsonses el 

in absent 
14-966 

5» sSesquioxide 3°930 

a 1°843 

MR GORIENIE a8. o sv cacds sos bo ess chose ee eese traces 

Nickel 4219 

Cobalt _ traces 

Manganese monoxide............::0-e+ ++ ‘Ti 
Lime 1°400 

Magnesia 23°733 

Potash 1024 
“997 

1 SaaS 2-288 

PS Een conees ws o ‘617 
n traces 

Oxygen, by difference .........cs:s00++ 3°787 

ciel 

The alkalies were a by Prof. Lawrence Smith’s pro 

—. All —. tated as metallic iron at ext 

e, on phe of the difficulty of eee esti 
the Pe in the state, in the presence of p ide, su 

acid precipitated by ammonium molybdate in the usual way: . 
other constituents were eenscari after fusion with the 
carbonates of of potassium an and sodiu Jes. 

Another portion was crushed, and the flattened metallic ain 
separated by means of a fine sieve of nearly 8,000 holes per $4" 
tach; and err eve separately. to 

oe This metallic p 

pollen ciwtns= 
Analysis, 

Silica &., insolublein HCl. ......... 6°617 
Tron 9°851 
Nickel 7340 

Oxygen, &c. weverseseie saccve 5°521 



Mo iron 

| = chan meteorite vielded the following results :— 
Rr Iron 91°25 

Nickel and co 7°20 
Sor meant: ag a deventevosees LOG 

— 
* 

; their publicati 
~ When at Paris in 1878, 3 same 0 sections 0 

Prof. C 

[Three plates.] 

scot above became somewhat oxidized nS the 

ma the metallic portion from a different part — 

In the oad case the cobalt and nickel eT ae by the 
nitrite 

‘ayer were made to estimate the amounts of schreibersite, — 
&e., ag none were sufliciently a paaeuRce! to warrant be 



Jour. Roy. Soe. of N.S.W., Vol. XVI, 1882. 
A. LIVERSIDGE. 

Plate I. 

Fi
c.
 

1. 
T
H
E
 

B
A
R
R
A
T
T
A
 

M
B
T
E
O
R
I
T
E
,
 

N.
S.

W.
 

G
H
 

16
8 

LB
S.

 
B
P
G
 

R
.
.
.
.
2
:
 

0
 

29
 

e
S
 
e
e
 

L
E
N
G
T
H
,
 

24
} 

I
N
C
H
E
S
;
 

H
E
I
G
H
T
,
 

17
 

I
N
C
H
E
S
;
 

W
E
I
 



A, LIVERSIDGI 

“HLONYI 

z 

“1! 

4 
~ 

£ 

-“ — = 

na ts 

“y 

Ai 

f | 

~<a 

> 

we 

“oe 



¢ GQHOAV INGA ‘NOT! 

“SNALANWVICE O72 

| 



‘On the Bingera Meteorite, New South Wales. 

yop erpamiea, pmo ei oe of Chemistry and Mineralogy 
in the University of Sydney. 
PRS Notice.) 

[* Read before the Royal Society of of N.8.W., 8 December, 1880.] 

meteorite was found by some gold-miners in the course o of 
shade work at Bingera, and was placed at my ese for examina- 
tion by the oe Department in eydney: 

In form this meteorite roughly resembles a pear ; it is about 

2 inches in length and 1} inch across at the thick end, ou. down 

ex one place where it had 
been rubbed off by the miners. This is lily 
recognized in the photo-heliograph as a white (See plate 
No. 4, fig. 2.) 
The skin is hard, brittle, of about the thickness of stout stout writing- 

7 - Paper, and possesses a laminated structure. At the yp r= of 

1 
with the internal crystalline structure, since some are 
where the erust or akin i sealed of t aagrren chen Feo” 

cody ey adadercorel yam peli he eat 
a" age say fms = prin gos geo in the crust 

the contracti culde after mi. 

Alsat vchhs depwentions seth obscurely shown in fig. 2, plate 4. 
ate De well marked polarity, de thin i i 2 ne 

tthe ted welgha af the the meteorite was 240°735 grammes, at 
228° ©., and its specific patie a5 5 sald 7-834 ; the specific 
ane feleoaeain ch cut off with a cold chisel was found to 

849, 

Pe 



does not a appear me “ isligniaes ” at all like the Gre 

d some other masses of | meteoric iron ; this is probalil due ¢ 
¢ entire absence of chlorine. 

"The flat side of the meteorite was carefully shippat away with 

_ cold chisel, to obtain material for analysis and to ica “s smooth 
face for for the development of the Widmanstiitt figures . 

0 be thats enieptee t to cut. On analysis the folowing 

Chemical Composition. 

a insoluble in hydrochloric acid... 

The datier insoluble i ~ s ydeoeone acid consisted m nal 
oxide with a trace o' e second determinations Wer 

The amount of tin present is a tl ees bewsy r than apparently slit nt 4 
‘the i oy ; but both exist in such small q tice tha : 

ald have been necessary to have cut up ey BE ieee 

in order to estimate the amounts, and this was, ool 
esirable. : 

oo elements which were at all likely to be present ee 
y sought for by the ordinary means as well as by UO: 

eee but only the above were rdavabeds although ma 
tities might have revealed the —. of others. er 

The = given in the analysis sents the p 

ae — = est together as 
potassium mt 



: pin Ue, 4 

oie: OM THE BI 

Fe * 

N as 2 

meteoric metallic which have been met with e ere. 

Some of the crystals are much elongated (“beam iron”), whilst 

others are but small, and are arranged in a form. ted 

Even the largest crystals are quite small ; hence it would appear 

that the crystalline structure had been set up in the mass whilst 

the specimens which have come under my notice with largely 

Cae crystals have been cut from comparatively large masses; 

bustible matter were burnt or not during the fasion would depend 

entirely upon the conditions ; it might just as well be said that 

cast iron has not been fused because it contains carbon. 

In places the acid has eaten freely into the metal, and more or 

less well developed cavities have been formed; in some cases these 

are more numerous on one side of the “ beam iron” crystals 

than on the other. 
; 

As soon as an opportunity presents itself I wish to continue the 

examination of this meteorite, es ecially with reference to the 

and amounts of nickeliferous irons which are present, a8 well 

as to the question of occluded gases. 

[Plate No. 4.] 
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On the Chemical on Wan ek of certain Rocks, 
New &e. : 

By A. Livensipor, F.R.S., Professor of Chemistry and aoe 
in the University of Sydney, 

(Preliminary Notice.) ees te ‘ 

[* Read before the Royal Society of New South Wales, 8 December, 1880.) ° 

Freshwater Limestone, Newstead, New pas om District N. SW. 
Of ® grey colour, breaks with an granular fracture — 

particles of included peer: ly very impure. m. 
scala the following results were obtained -— 

Chemical Composition, 
aah moisture at 100° C.,.... 736 : 

»  Silicn... ‘. 
14116 re 

| frum teoyuioaii 1:70 eS 
ron seaqu Lh ed 

xide, SERS Hee eee eee 

+) Lime 10°571 
ora . 815 ee 

eastern 598 geet 
Carbon dioxide (C04) vitesse 8450 a 

99°576 ees Pet, 

mpd t Soluble in HCl. | 

___ Limestone, Windellama Creek, Coun le, —Dark bluish : 
or nee, ha wear apse sail sihee ls wae 

Analysia, 

H moisture at 100° C ...... Pes 

Alumins with trace of SPO sisicicsinds Pe 

Mangan absent 
Magnesia ...., trace 

_ Potash nace ai 
Soda 

ate Chlorine seereeere 

- Carbon dioxide (CO.) Serta neraeneeee ne 42-heo 

100-253 

on pe ee yo to 
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SN 40 ON THE CHEMICAL ComPosITION OF CERTAIN ROCKS, Ki 

al i Slate, Cox River.—Bluish-grey colour, somewhat weat 
slightly fissile. Of Devonian age. 
ie Specific gravity, 2-706 at 21° C. 
ris Analysis. 

Hygroseopic moisture at 100° C ...... “861 
Combined »y  bydifference... 5°106 
Silica 61°012 
Alumina 21°34: 
Iron sesquioxide 3°704 : ys, protoxide 2°109 

oe Manganese protoxide ‘729 
er Lime ..... ‘ 1‘176 
ee scan gta get eee REET ‘887 

otash 1223 
oda ., 1°850 

- 100-000 

 _ The combined water is estimated by difference, on account of the : difficulty of completely driving off and collecting the whole of the 
water in the hydrated silicates of alumina. ‘ : : Shale, Wallerawang, of a slate-grey colour, full of white impr — _- _ Stons of glossopteris roots, fronds, &e. ; fairly hard, and somewhat 

ty. Contains a little carbonaceous matter. : Specific gravity, 2-304 at 20°6 C 
4 Analysis. 
: Hygroscopic moisture at 100° ......... 1115 

Combined water and organic matter 6°391 
RHOW os. seciluasiss vg ee 
Alumina and traces of iron .......... 17°736 
ci ee Oe. | in fF | 

4 Potash .......;,; “466 
Ni le OGN Gor 383 

: 99°722 
“one Slate, Wollondilly River, from above Goulburn, of & “ . A ieee bluish-grey colour, imperfectly fissile. 

os Specific gravity, 2:58 at 18° O. 

ag Analysis. 
Hygroscopic moisture at 100° C. ...... ‘301 
Combined : with carbon- 

_.. aceous matter 3:990 
— ela eigas pie! 

umina and traces of iron ............ 16°4 
Manganese protoxide traces 
Magnesia .... oe 
BERETA "708 

: Potash ......, 2-274 

100°231 : 

A second specimen yielded silica, 77°54, and only 1076 % 



Gongin Gen Kgs: = Rathi “toe yesiaeds Com 
of thie Telspar. quartz, hornblende and black mica. . 

: “sagan = 2°779 at 20° ©. 
Ana 

gga moisture at 100° bape? 
Sili 69 

Manganese Seosbuiids Pe 5 Be ap pesees 

Magnesia 
Potash 
v ec eet eee eee tetree 

Granite, Hartley.—Composed of white and dull pink orthoulond 
felspar, with a little plagioclase felspar, quartz, black mica, some — 

crystals of hornblende, and a few minute crystals ‘of stau- 

The specimen from which fig. 1 plate V, was taken contains a 
- small quantity of auriferous iron pyrites, shown as black spots: ins 
the micro- otogra 

is from a specimen of granite from the canis aieectin 2 
is, however, much coarser in structure, and 

a in place of py 

acs ‘The galena is for the most part present in small cavities, which 
are usually Hip ith quartz crystals. Both gold and silver are — 
Present in small quantities in the galena, but the granite itself 

ho indications of either metal. The —— portions of the — “ ca 
ph are particles of galena. ese specimens were 
Mr, ©. S. Wilkinson, x08. the Government _ 

Analysis, 

ee moisture at 100° C......... 

Suekonste : 

a ee ee rrr. mes ve me or sTitiade 2 — 

% 5 i lia 



Aes age 

Hygroscopic moisture at 100° C. 
Silica 

ceeneweneene Alumina 

Iron sesquioxide.. 
‘i protoxid e 

Manganese protoxide 

' Lime 

Magnesia 

Potash 

Soda 

, County Argyle. Red in colour. 
M. Thomson, D.Sc. 

Analysis. 

> Tron sesquioxide ........cce.0.s.0000- 
>» protoxide 

Peruoneg protoxide cogent eka lies: Sacer 

2-000 

trace 

vate Came, Conny of ih on the road from TS 
Flat. Collected by the late Prof. A. M. * 



Alumina 16°40 . 
Tron tae ee 7°86 , bil 
Pt protoxide . trace 

anganese protoxide........... Paps te : “Sl 
Lime P gear 3°88 ; 

Magnesia trace 
6s Potash ‘ 3°16 

4°19 Z 

100°57 = 

For micro-photographic section see plate V, fig. 2. c2 

Syenite, Reevesdale , Bungonia.—A dark-green compact rock. : 
Collected | by the late Drokeguoe A, M. Thomson, D,Se. ie 

Specific gravity = 2-64. : “a 
Analysis. "7 

Silica 66°S876 
Alumina 19640 
Tron sesquioxide 4-060 
feng protoxide..: : % 

ese protoxide .. sab aroueecee - 
ec eae 1471 ee 

tach 2-677 eee 
Soda 4°887 vite 

99°799 i. 

See plate VI, fig. 7. | Ke 
Quartz P, orphyry, Lumle ey Creek, County Argyle.—Dark grey, 

ye scattered crystals of hornblende. Collected by the late 
A. M. te aor D.Sec., who states that it underlies a 

limestone. 
| Specific gravity = 2-67. 

Analysis. 
“oe. 67°714 
a e a 

reise eae uae 4 
” says traces 

eer apa see eeeeneene of , 

= 2°857 

Potash’ 2-920 
Soda 3230 

99°719 



. \ guadits Pols G 
— from irempoxton of a. “pale Brey. colour, almost wht 
_ disseminated quartz grains. 
vSpeste svi 2°58. 

Analysis. 

vies parts. 
“Spat gravity, 2-727 at = “ 

enone 2 protoxi de 

oe 
Lim 
Potash 
Soda bee eeenee 

| Feleite, Two-mile Flat, seg o River A tae e-grail mile a eg geg gong Beer ie Thomson, P& 

Awe gravity = 2-706 at oe 4° C. 
Ana 

peri moisture aE ‘00° Or 
1 

umina 
m sesquioxide eer ea ay ee 
protoxide 

anganese fp protoxi aa 



eti 

F.R.S., in his peep Gold Fields. 

in association with intrusions of basalt, largely ari 
~ for road metal, which have forced their way through the W Ge 

matta shale. 
: It possesses a coarsely crystalline rere but so decomposed ee 
as to be some broken up, and is in parts more or less friable. Some 
be contain so much magnetite as to really deflect the needle, 

Specific gravity, 2-780 at 18° C. 

tS? “\ 2 ee 

: H copic moisture at 100° C,...... “991 4 ae 
ar, Cacheaed cate r, by airect weighing pi baie 

Silica mt HE, 
Alumina " 2 

s : Iron sesquioxide ..............5 Vaihasscakes 
" 3» proto ide 

Manganese protoxide traces “ 
n Lime 9° 

Potash 1°612 i 
Soda 3°476 

: babies 

Basalt, Pennant Hills, Parramatta.—Of a a specimen of this rock, 
eruptive through the Wianamatta — the late Prof. A. M. 

n made the following analysis : 
Siliea 60°42 
ADO 5 2 ub iiss Se icuee aceite Seva ste 10°29 
Tron oxides 14°10 
ime 

Magnesia -06 

] 181 

Soda hae ys 2°39 

Water, by difference ..............00000 : is Sas 

— 100-00 

__ From the large quantity of silica and the sana ps a 

‘Alumina, lim e; &e., } siping fbi it looks as if the basalt had 
pen sirialy haeane: into seen prior to analysis. 

ag Si, Pham i Queensland.—Of a green n colour, co mpact 

king witha RE conchoidal fracture. Fig. i, 

gravity, ite! 



1 

Analysis. 
Silica 

- Tron sesquioxide 
protoxide 

Manganese } protoxide 

Lime 

Magnesia trace 
Potash ; 

647 
i. Water, carbonic acid, &c., not esti- 

‘ mated 1314 

100°000 

Rechits, Gladstone, Port Curtis, Queensland. nd.—From a dyke 
cutting through Devonian rocks. It consists of a grey © 
felspathic base containing embedded sanidin erystals—some e scales 
of red hematite and other minerals in smaller psc 2" Very 

vesicular in parts, also — and close-grained in ot 

pecific gravity = 2-23, 
Analysis. 

Alumina 19-902 
Tron sesquioxide 2-410 

$9 protoxide trace 
Man 8 al protoxide we 

Lim 
4 

Magnesia : trace 

BOE see RNs gaat 5° 
4°820 

100° ana 

For moro photographic section, see plate VI, I, fig, 10. plate Creek 
Fig. 1 the- section of a red orphyry from Stony t yet 

Ouisteng, collected by the late Prof. A. M. Thomson. "No 

i ea ree oo to tender m thanks to Mr. J M. Smith, 
4 x a the Mla of Rydney, £ » tor his great assistance coke angen,” Muir, 

phs ry these and other rock sections, also to J. M. istry 

Mages assistant, and to Dr. Helms, aeperaiaty in * Chem ain 
= asan di of Sydney, ré their very valuable help in the an®v"” 

ens. 

; : : tion of ee time I hope to be able to continue the — 

. ure, this present note bei liminary notice 
* ; ‘te car which it is amy pen . we a et 
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J 

aite we + . 

Sven y tare : “yenite, Lumley Creek. Graphic Granite, Co. Blig 
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Quart Zz rrey ¥ Key oes -. Porphyry, Gurragangamore. 
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Trachyte, Gladstone, Queensland. 
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, Gympie, Queensland. Quartz Porphyry, Cudgegong. 



Rocks from Ni Britain and New Ireland. ; See: : 

x By A. Lavenstpcn, F.R.S., Professor of haroogy 4 and Mineeulegs? ue 
« n tne University of Sydn 

pomg'? (Preliminary Notice.) - MS 

See ee ee ee 

[*Read before the Royal Society of N.S.W., 8 December, 1880.} goo 

THE specimens forming the subject of this notice were col rahe 
in the year 1875, by the Revd. George Brown, Wesleyan ie Tha 

o whom my thanks are due for the sei rag Se Of 
examine these and other specimens which he has brought from <i ae 
the Islands from time to time. a 

Sipatovinnins FROM New IRELAND. : * ae 

srry —TIn the collection are several well rounded palin : 
porphyry. In all of them the felspar crystals are small but — 

‘ily well defined, embedded in afelspathic base or paste. In most _ 
the base is some shade of green, the colour varying from bs 

light toa dark green ; in one case the base is reddish brown or 

chocolate colour, and in this instance some of the felspar crystals ne 
are somewhat larger—one being about }” across. thee 

Diorite—Com of a white felspar and quartz, with dark 
green hornblende, without mica. o 

Caleite.—In the form of veins, some nearly an inch thick, bates 
Tuning through a dark brown rock, which is evidently of igneous rete 
origin, and possesses a slightly porphyritic structure in part, with 
obscure white atone ay stals. Almost colourless, and readily 

ng cleavage rhom 
(ER arious forms—one somewhat crystalline, with ce 

reddish brown Heats might be described as a marble ; does not. 

Appear to have been derived from recent coral rock. a 

A pebble of dark grey compact limestone, from the Mate Kaa ee 
: River, bnt weathered almost to a white colour for about 3,” from 

2 cies added; but Oy merce inty oh eee 



~, A somewhat crystalline light grey limestone, from mountain 
2,500 feet high. In appearance it somewhat resembles a coral 

- . limestone; none or but very obscure indications of organic sirue — 
_ture—not even on the external surface, which is much weathered. 

48° -——-—s- ROCKS FROM NEW BRITAIN AND NEW IRELAND. — 

Amongst the specimens are two rounded nodules of calcareous 
mudstone, containing some remains of branching corals, probably 

recent or li forms, but they are so much rolled that ther 

ool 

‘thin veins of epido 

_Sandstone.—Pale 
_ parallel layers, evidently planes of stratification. The dark pat 

de or augit? 

structure is very obscure. 
Pale brown calcareous mudstone, looks at first sight much like 

@ sandstone—contains much volcanic ash. as 
A difficulty in properly describing some of the specimens 8 — 

caused by the fact that they are merely small detached and rolled 
fragments. 

Ancient Volcanic ash.—Having the appearance of @ dark 
coloured conglomerate, hard and compact, made u of red, browly 
black and other pebbles embedded in a dark green felspathic en | 
which is porphyritic in parts, from the presence of dissemima® — 
white and grey crystals of felspar. 

Jasper pebbles.—One of a beautiful deep red .in pa | rt, with 

patches of white quartz. A cavity on one side is filled with 9 
porphyry made up of a dark green base with small disseminatl 
white felspar crystals. The porphyry resembles that of the ¢ i 
Yoleanic ash conglomerate, and is probably part of it 5 the jaspt 
pebble, however, does not look fused at all, but merely meee 

brownish grey, marked with thin rs 

are rendered so by the presence of small hornblen 
crystals, readily discernible under the microscope, being 00% . 
less transparent and of a green colour, but not with the unassist 
eye.. 

- Epidote a pebble apparently made up ofa felspar wit 
te, 

__ Decomposed Porphyry.—A red ferruginous pebble, a with an earthy fracture, darker mottlings in parts, an tall with a few white specks and very thin felspathic vems. a decomposed ferruginous igneous rock. fine 
Alluvial deposit, from the river. Brown in colour, Vey grain, pertorated with worm-burrows. ‘nterio® Another specimen is labelled stones and earth from the ‘poros of New Ireland, 2,500 feet. The earth is simply ap posed i clay-eoloured soil, but the stone looks like a much of & trachyte ; under the microscope it is seen to retain eye of crystalline structure, and green-coloured translucent oe what appear to be hornblende are abundant, : 

ais 

rd 
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wa, from river bank. A dusky purple slate-coloured igneous 
on full of small amygdaloidal cavities. The cavities are for the 
most part about }” across, but some are ——s, 1 inch long, but the 
width and depth not more than about 4th to }”. 

These cavities are arranged in nai regular me ~~ are 
drawn out in the direction of the flow of the once fluid 
Many of the cavities are filled with quartz; the oy parts 

rans 
ed upon a lining of chalcedony. Some contain a thin tals, se 

velvety coating of dag chlorite, and others are completely 

filled with chalcedon 
Chemical composition. 

Loss at 100° C. 402 

Silica 67664 
Alumina 15402 

Iron sesquioxide 1 

APO TAGRORIOS exciseivcasy caries trys 3°491 

ONO MONGKIGG 5 0ss'c4<; +e cowors un’ “762 

Lime 2-963 

Magne trace 

Carbon dioxide oS 

Potash 1 ‘220 

Soda 6010 

Tough, b reaks with a fairly even fracture ; the Ra ee planes 
of elongated twin i oe of felspar, embedded i in a granular paste, 

are well shown in place 

Specific gravity, in ashe at 17° OC. 2694. 
Amongst the New Ireland specimens is a rock with bright 

Steen mottlings, looking almost like a serpentine, but it is not 

Serpentine, probably a decomposing igneous rock. 

Specimens From New BritTalnN. 

ma —Most of the as ea spouse specimen 1S _ 

ofa cae Sethi colour ; cine is rather more vesicular than the 

eae eae: this on analysis yielded the foll following results: 

Mo. Bot. ©777en, 

1897. 
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Chemical composition. 

Loss at 100° C. 
Combined water, by direct weighing 5-975 
Silica 56°566 
\lumina 17 °820 

Isom meaquioxide.......... vi weiideds 2°910 
Tron monoxide 645 
Manganese Monoxide ........00nse+seeeee “841 
Lime 5106 
Magnesia traces 
Potash 2-610 

soda 3094 

99°592 

Specific gravity, 2°359 at 212° C. 

Lava, from the volcano, New Britain. With a dark grey bas 

scoriac 
mineral partly soluble with effervescence in hydrochloric acid. 

Chemical composition, 

ss at 100° C. 119 
Loss at red heat 390 
Silica 57°465 
Alumina 19-200 

Tron sesquioxide 3°833 
Tron monoxide 3°223 

Manganese monoxide,.........csessseeer "974 
Lime — 

Magnesia A es 
oe 9-470 
Potash aa Ateoe 
Carbon dioxide ees trace 
Sulphur trioxide ‘ 

99°097 

black colour contains a few scattered felspar ¢ stals, and an" 

is in addition characterized by the dba of vesicular ae 
Sulphur, from the crater of the volcano in Blanche Bay, el: 

form of small pieces, evidently broken off an incrustation, of loe : 

kness, very a 

i i Bet aA, small crystals, but for the most part it is somewhat i, 
resembles flowers of sulphur. 



ce a 
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Gypsum, also found in the crater with the sulphur, in the form 

of acicular crystals 
Aragonite.—In the form of nodular masses, seen on fracture to 

be built up of beautiful transparent columnar crystals arranged in 

aradiate manner. They look as if they had been set free from 

amygdaloidal cavities in igneous rocks. 
Limestone.—White, granular. 

rtz.—OFf a chalcedonic character. 

The rolled pebbles of porphyry, epidote rock, and others of the 

crystalline rocks from New Ireland indicate the presence of much 

more ancient rocks in that island than do any of those examined 

ew Britain ; they cannot, however, without further evidence, 

be assigned to any particular geological period, for such metamor- 

y of the older series. Most 
erat = ‘4a - all 

F 2 3 re) er n 5 ce Me 5, ° =] ag ot ° © — 5 2 we (5 9 Bp 

parently of comparatively recent geological origin ; some of the 

Specimens of limestone may even be of existing coral growth, but 

there is no trace of organic structure remaining to indicate the 

age of the rock, the structure being suberystalline. 

e igneous rocks are all doubtless modern voleanic products. 
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Cot a pecan 

‘'The Hawkesbury Sandstone. 

By the Rev. J. E. Tentson-Woons, F.G.S., F.LS., &e., &e. 

[Read before the Royal Society of N.S. W., 10 May, 1882.] 

THE Hawkesbury sandstone is that peculiar formation which 

constitutes much of the Blue Mountains west of Sydney, and which 

is also so conspicuous in Sydney Harbour, at the heads and on the 

banks of the Hawkesbury River. Its name was given by the late 

“ Hawkesbury Rocks.—Over the wu efmon workable coal 

which, and associated old deposits, they must in part have been 

shall On the summit of the Blue Mountains and along the 

& River the thickness of the series is very much greater than 

Near the sea. Patches of very small area contain bits of coal, 

hoe veins with specular iron, hematite, ilmenite, graphite, and 

ces, a8 
‘thea 

North ater, and a smaller patch on the coast, a few miles 

“ ey, and other similar patches in intermediate locali- 

< Bi 
7 

. ted 
. 

are in part associa with , 

| the joints of the sandstones
 close at hand with 
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well formed crystals. The uppermost beds of this formation, — 
especially where they become conglomerates, exhibit isolated sum-— 

mits, imitating ruined castles, and have thus been ‘traced by me_ 

at intervals all along the escarpments to the westward of Sydney, 
from the latitude of the Clyde River to that of the Talbragar, aul 
in certain localities within the longitude of that line and the cous. 
In the deep ravines of the Grose and Dargan’s Creek, one 

eastward, and the other westward of the Darling Causeway 
versed by the Western Railway line, the slopes are studded with 
fantastic pillars sculptured by denudation and decay into imitative - 

architectural forms. Similar forms cap the extension of the coast | 

range to the head of the Goulburn River. The tints are poikilitie, 

considerable masses of the sandstones could have received nae 

By washing in acids the colouring matter of the particles may og | 

have been instances, as stated to me by the Engineer-in-Chie sa 

the largest blocks have been shisnapd te atoms by a not very hee? : 
fall over an embankment.”—Sedimen. Form, N.S.W- i. 

pp: 70 et seq. ; 
__ Eatent.—The extent of this formation about Sydney 
able. According to the geological map of New South r 
piled Mr. Wilkinson from Mr. Clarke's notes; 16 “lg 
oblong mass about 140 miles long, with a width of from | | i. 
miles, With the exception of a north-western sput whole 
‘harrow range extending 50 miles from the mass, the © ves 
seems to be between two degrees of latitude. A line dra" gf 
ward from Newcastle on the north, ; 
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Shoalhaven on the south, includes nearly the whole of its north and 
south extension. A similar line north and south between Sofala and 

Goulburn would be outside all its western boundaries, with one 

small exception near Sofala. These boundaries and the actual 

extent and thickness of the formation, can only be considered as 

approximate until an actual survey can be made. The geological 
map of the Rev. W. B. Clarke is only a sketch, in which in the 

course of time great modifications will have to be made. Thus, 

for instance, the same formation is found at Dubbo and along many 
places on the western plains, often of large extent, which are not 
indicated on the map. The Dubbo sandstone quarries have many 

plant remains, in which large and beautiful specimens of Thinn- 

feldia odontopteroides appear not to be scarce. There are also faint 

impressions of a leaf like G@lossopteris with mid-rib and oblique 
venation too faint for determination. 

Geological position.—In the whole of the area thus describe 
the formation lies horizontally upon rocks of different age. Some- 

times it is upon the coal measures, or again upon Devonian or 

Silurian rocks. It is overlaid in many places by the ‘Wiana- 

matta beds, and by basaltic, or at any rate volcanic products. But 

ion of upheaval. ‘here are, however, at 
the first Zigzag very many signs of a downcast or fault. There the 

beds are for a very short distance highly inclined against the range, 

having the appearance of an immense landslip from the failure or 

ete of the ground. The rock which is inclined appears to 

presents upon the map, one is struck by the great difference ~— 

anite 

tae generally meridional lines. The Silurian and Devonian forms 

e substratum of the eastern portion of the con- 

e, of which more subsequently. 
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Between these then are finer lines of stratification which at — 
mostly inclined to the horizon. They are irregular in thicknes — 
and in dip: sometimes composed of coarse sand and sometimes of 
the very finest dust. They are occasionally interrupted by belts 
of small pebbles, always abraded and often rounded, but through 
the whole mass of the sandstone of the Blue Mountains the stout 
is exceedingly fine-grained, and there are rarely any pebbles large 
than a pea except in the very lowest conglomerates. None of 
finer strata extend from one great subdivision into another. The 
irregularity of the dip of the false bedding is surprising. Inafey 
feet the dip will vary in almost every direction and angle, though | 
rarely at a greater one than 25 degrees. I have noticed also 

In order 0 
prevent confusion by the frequent use of the word strata, I shall | 
call the greater divisions of the horizontal sandstone “layers and 
the smaller stratification “lamine.” Between the layers there 
often a shale or slate deposit, the laminz of which are thin, hot 
zontal, and rather difficult to trace. the 

The ferruginous bands do not always follow the linea ) 
layers or the lamine-—they frequently descend irregularly Wit ° 
the stone in undulating lines or circles, in fact, m _ 
shape. They are in this case no more than stains, nee oom : 

bsequently. When examined by the aid of the micro 
tone is seen to be a mass of grains of sand cemented oxide : 

by a limonite paste, so that the actual amount of ferne hich DO 
small. But there are also broad bands of red stone oeut 

cuttings of the second Zigzag. It is about 3 feet thick ee 
but very irregular and undulating, with sandstone 

bed of shale, which I make no doubt it has been. The 
the vegetable remains has been effected in oxydizing ©” 

shall explain hereafter. mite 

been made to the plant impressions in this forme d 

formation whence derived is not stated. Thinnfeldia ' ‘e pal 

roides has been found near Mount Victoria. There 7° ° 
lenticular masses of coal, or rather jet, in some 
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a coniferous structure could be made out—at least in some speci- 
mens from Double Bay which I examined. In the same sandstone 
fossil fishes have been found, ranging from 16 feet below the 
sea (at Biloela) to over 3,400 feet on the Blue Moun ier 
species have been determined, Cleithrolepis granulatus, Egert. 
Myriolepis Clarkei, Egert. "The former is not heternoarcal-; oo 

measures, * eenes from one to another is almost imper- 

ceptible—it is difficult to draw any well-defined line. The false 
bedding disappears as well as the layers, and soon a very hard and 
Coarse conglomerate succeeds, with beds of shale and impure coal. 
Escarpments.—A peculiarity of the Hawkesbury sandstone i is its 

precipitous character. Wi herever: iti 
faces ; even where outliers are 

seen on the s summits of hills they have the same character, and, 
when the formation abuts on _ coast, cliffs and gorges such as are 

seen in Port Jackson are sent. Mount Pigeon House, so 

named by Cook ome si som et of the summit of this moun- 

tain to a dove-cote acase in point. The cliffs at J ervis Bay, 
belonging g to the game S eniidan: are much like those at Sydney 

Heads, “Rocks very like the Hawkesbury sandstone are found in 
Yarious places on the eastern side of Australia and in the interior. 

They are largely developed in the neighbourhood of the Endeavour 
River, and northwards in Northern Queensland. They also lie on 

8 coal: formation, but not eunformelly 5 ; ee they are ares similar in 
e Ise bedding. ey ‘ha 

a “ede have also beds of acm de aad are cut hao, precipitous 

aes as in Sydney. A mountain called O’Connor’s Nob is very 

koi e undulating layers are on 
The highest parts of the main range west of thicbios 

PL ite OPE NTE. SAE 

except in the Blue Mountains the sandstone is not constantly con- 
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are built up by the overflow of lava on the summits of this sant- 
stone, and there has been no upheaval. The beds have occasional 
fragments of wood converted into jet, in which the coniferous — 
character can plainly be traced. 

To the west of the main range in Queensland a similar for 
mation is frequently seen—this is Mr. Daintree’s desert sant 
stone. After an attentive examination of its structure, I cannot 

and wherever found the formation is horizontal, and t rock 

that I never could succeed in getting a y of ve | 
thin enough for the microscope. e call and friable. But in trying experiments I arrived at nt 

uw 

va small rounded grains of sand cemenuwd together ee 

eous infiltration, in which the facets of small crystals of quartz 
hie; « ' nis “were 

, iliceous. 

fine particles of opaque white, yellow, or brown felspar, 
scales of mica. When powdered, the round grains generally el 
ae while the glassy, transparent, and jagged fragments pence 

the polari 
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tions are not at all of this character. The beds are horizontal, 
marly or calcareous, and false bedding is rare ; besides, we should 

expect to meet fresh-water shells, which we do not. This is the 

ease with the Wianamatta beds, which may well have been fresh- 

water. Mr, Daintree has suggested that the whole interior of 

Australia may have been, in tertiary times, a vast fresh-water lake. 
But the formation is found on both sides of the dividing range. 

Besides, we must repeat again that the formation is not like a 

lacustrine one. Mr. Chas. Darwin, i ssage in the “ Natural- 
ist’s Voyage,” which I shall give subsequently, says that the rocks 

Ww 

* Wide Bay sand dunes.—In looking for examples of this forma 

‘Yon in the Colony of Queensland I have seen one oF two phe- 

ed Double Island Point, about 100 miles north of 

. From the west end of the 

cliffs ascend. They are densely covered with a 
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light brush (Melaleuca genistifolia ?). The cliffs of sand are quite 
recipitous on the seaward side, and are from 100 to 200 feet 

high. On a close examination the cliffs present exactly the 
appearance of the Hawkesbury sandstone except in colour, and 
they are not consolidated. There are the same undulating “layers” 
of varying thickness, forming thick sinuous marks upon the i 
which can be seen at a great distance. The layers are entirely 
constructed of lamin of sand with false bedding, which dips at 

every angle not outside 30°. The layers are of different colour, 
and they seem to preserve this colour throughout, giving the ¢ 
a curious ribbon-like structure. Some are white, others yellow, 
and some ochreous red. The formation is entirely one of blown 

height. In places there are sand-slips on some’ of the dunes where e 

the false bedding becomes revealed. The undulating lines which 

shells intermin, They represent the former of 
ing sand, where its shifting has been stayed by the growth 

a dense brush us it has remained stationary for years, until @ 

the surface again and overwhelmed it. In part of the brush there 

are swamps of water, at least so I was informed, but I had not 
time to examine them. 

Burdekin River.—Before I point out the application, of such 

formations to explain the Hawkesbury sandstone, it 18 better 

pechspe to give one or two more illustrations. In ¢ wail: 

Burdekin River in 1879, at a place close beside the present ! it 

way, I noticed a hill of loose drift-sand, not far from the bed 0 
the river. It would not have attracted my attention had 26 Dt 

been for the large quantities of loose sandy soil that J foun 

— parts of the banks of the Burdekin. There was 2° d 

river, which is of a very sandy bottom, and so I supposed ie 

all the other sand was derived in the same manner. My I 
sandhill remained unexamined then, but two years ciedh 
came by the same spot and found that it had been large 

y 

every angle from horizontal to about 23°, but also 
direction according to the wind. Another very } ce 

important fact met me here. There were large flat oF * 
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heavier winds. I noticed here how the wind formed the lamine. 

pin the deposition, and the length 
se 

. 

Strong breezes caused a steep 
of the lamin depended upon them, so that these lamine ri 
and fall according to the velocity of the breeze somewhat in the 
manner of a wind-sail used for pumps. Other facts brought to 

light by this small eolian sand-hill I shall refer to by-and-by. I 

fully ascertained before leaving the spot that the hill had been 
formed by the wind, and not by the overflow of the river. In 

fact it was a moving sandhill, and had shifted its position con- 

siderably in the interval of short visits, during which there had 
been no flood in the river, Beds of river-borne sand have quite a 

14 or 16 feet thick; ona closer inspec: 

stratification is discernible, In addition to 



62 THE HAWKESBURY SANDSTONE, 

the great divisions, which are so distinct that one would sleds ? 
suppose that they were huge slabs of rock laid upon one ie 
the strata themselves are entirely made up of false bedding. This 
is a lamination which divides the beds into strata about 5 

- inches thick or even less. The lamine are never horizontal, and — 

never continuous across the great layers. The material of the 
rock appears aa a sandstone, but under the microscope is seen 0 

consist of fragments of shells and shore debris, with grains of fine 

fossils, or at least they are rare. Professor R. Tate, who first 
asserted e formation to be eolian, found small shells in ee 

and these were land shells—not marine, and of the kind now 

existing on the coast. When I first saw this deposit : ‘gi 

it to have been derived from marine currents ; 

knowledge of the floor of the ocean shows us as 5 me ae 

do not leave such stratification. Besides the land shells, and the 

only an indurated portion of the sand dunes with which #8 
always associated. It is an aerial rock, and is stratified by the 

d alone. The only difference between this rock and 
Hawkesbury sandstone is, that it contains a large pee of 
lime, with scr eb coal occasionally. a 

Bermuda sandstones.—In the islands of Bermuda ae 
formation is met with. Although sa! very low, some att 
of these islands rise to 250 feet above the sea-level, consisting ® 
various kinds of limestone rock, oiakies soft and friable, but 
very often hard ae even crystalline. It consists of eds which 
sometimes dip as much as 30°, and exhibit great contortions — 

ides, with aueh false bedding. It has been put meter 
doubt, a a —~ continued series of observations, that te | 

to the wind, which blows up the sand from the pe 

and which pee is derived from coral and shells. ites rain OF 
solves portions of the lime and consolidates it. In this lim oe | 
at Bermuda, as well as in the calcareous rocks of the sou uth hich 
of Australia, vvbs have those ap eh stalagmitic concretions» oth : 

look like roots. In Bermuda the acrial rock contains @ of some 2 feet ak under coral roc ae and resting on rer : 

ar ous sandstone, probably due to the decomposition of 
u 

rom 
Aerial origin of agen rocks.—We see iow — trations what are acters of aerial or wl 

They are destitute of fossils, except land-shells or ae 
They are not upheaved. They are most of all 

* Jones’ Guide to Bermuda, More likely the red earth is due 1 

pers. ergs of vegetation which grew when this lower da 
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large irregular undulating layers, which are also subdivided by 
lamin with every kind of dip and direction, rarely exceeding 23°. 
Now I am prepared to maintain that this structure only belongs 
to eolian rocks, and is never found in any other. The non- 
upheaval of the beds I take to be conclusive, without any other 
argument, yet still there are other facts quite as significant. We 
kn 0 f . no marine formation which does not leave some marine 
fossils ; that is to say, no matter how sandy the coast, or what 
the nature of the rock, marine remains are always found in the 

its. In all the records of deep-sea soundings, such a thing as 
an azoic formation has never been found. Even the very deepest 

here there can be no question of a deep sea (of 2,000 or 3,000 
fathoms for instance), as there has been no upheaval. The same 

is of a different character. The rocks in such cases are clayey 
ad sandy, with frequent changes of mineral character, and 

tains. What kind of an estuary or river deposit would that be? 
f Akai ‘5 

ot the rule. 

eo further than this. 
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entirely quartzose with a few scales of mica. 
Messrs. Sorby and Phillips have both made sand particles the 

subject of special study. The latter has found that wind-blom 
sands have the grains nearly all rounded, especially if they have 
been exposed to the action of the wind for any time. The sands 
of the Egyptian deserts are all rounded. On the other hand, Mr 
Phillips has found that fine sands taken from the beds of streams 
are always an: , and this even where there is good proat 
that they have been borne great distances by the water. The 
explanation of this fact seems easy to find. In the air thers 
nothing to prevent the friction of the particles on one ores ; : vee | 

the end of this paper will be found all the observations which I 

the conclusions of Mr. Phillips. I have microscopically examinel 
all sands from all the rivers and creeks I have come across The 

smaller particles are never entirely rounded unless the fragments 

is nearly all composed of abraded particles, but there are ane 
siliceous particles occasionally which I shall subsequently a 

It lcs Ae remarked that I have said some wind-blowns' 
are a because the grains composing already 

referred toon the Burdekin River were not at all abraded. iad 

particles with very few exceptions were quite angular. y 

. the 
Nature of the sand.—Now, in applying these principles Oi 
wkesbu: : ’ plying ca jh 

ury sandstone we find we are stopped by @ dificulty f bs 

portions of the rock. Any one ing across - 

cannot fail to have lieed the ae of the sandstone hyo : 
outings, A closo examination will show that this®°™ 
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minute quartz crystals whose facets stud the surface of the stone. 
he ferruginous stains on the roc the bands of ironstone 

will also show that another kind of metamorphism has been going 

on. Water percolating through the stone has affected the felspar 

luens of stone from this formation taken from widely separated 

aauties, I am of opinion that it has originally been formed of 
traded grains of sand, or of fine dust, such as we might expect c 

ny cannot be from marine action, as the sands collected by me 

ofr places, and derived from such rocks as granite, were not 

all abraded, though they had evidently been long exposed to the 

scion of the surf. Sands derived from the weathering of the same 

and n in other places, such as Mount Victoria, Lapstone Hill, 

sang Second Zigzag, were not all abraded ; but the grains were 

se; with large crystals of quartz in the midst ; in fact some 
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rounded and abraded. By abrasion I mean that sort of opaque — 
q 
4 
: 

. . : 

which is seen in ground glass. Even grains of tra ‘ 

were angular and not abraded. : 

The reason why the sands derived from the Hawkesbury rocks 
are occasionally so little like the original constituents, is becausé 
they are the result of decomposition from a roc composed 
of fine dust, which has now become compact.* When granite 
decomposes, the sand resulting does not consist of separate , 
of quartz, felspar, and mica, but rather the angular grains conta 
portions of each of these minerals. This I have seen from 

intermediate range called the Little Liverpool Range, an pov 
sandstone formation many hundred feet thick. I can oT 

coarse in places, and consists of light brown opaque 

loosely cemented together with opaque siliceous cement. 

particles are nearly all abraded, and some quite rou! 
Main ge is composed of a similar rock, five oF six Livet 

much more so by the outpouring of lava which has 0¥ 
tertiary times 

: Philips 16S _ Recent contemporary observations—Mr. J. A. how 
shown in his paper on the History of Grits and Sandstones sok 

| * large number of the carboniferous Permian and Trias pave 
stones are composed almost entirely of quartz crystals aspen 

* Tn : . the examination of sands from the Blue Mountains Ct gal 
taken to scrape the material from the rock itself. Sands found 9" 
and water tables by the railway are derived for the. most ere 

s ‘surface and broken up by the transit into 
- $ Quart. Journ, Geol, ‘Soc., vol. 37, p. 6 et seq» 
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7 ten protec in situ.. Numerous fine-grained sandstones, parti- 

those of Triassic age, are composed of quartz grains 
80 m canpltay rounded as under the microscope to phd water- 

ese grains are variously coloured red or brown 
boy hydrated oxides of iron ; in some cases, minute 4 

2 

a considerable number of modern sands, none of them 

exept wich as had been long subjected to the wearing effects of 
_ Wind action, were found to resemble those of the “millet-seed” 

mes. Those which resembled them most were blown desert 
sands. In the discussion which ensued on this paper, Mr. Blandford 
said that some years ago he had examined the Indian desert, and 

found the grains of sand well rounded. They were mostly of 

4 z i] a 

ath 
eB : 4 : = Es 2 a e 

come from the coast and the river Indus. He further stated that 
the sands appeared to be unstratified, and this I can confirm in the 
‘Sppearance of all desert sands, but ‘einai a section is made the 

Peculiar false bedding is immediately seen. Mr. Rutley on the 
__ ‘Sate occasion called attention to the presence of felspar on many 

- the ‘sandstones described, and suggested that it was quite possible 
for such sandstones to be changed into felstone. There was often 
much sa in distinguishing between the finer grained igneous 
and sedimenta poe 

of ane a gments of quartz having a ‘henna 
- Of less than a, of an rr nmnctinsled by the long con- 
ae action ot currents, or by the continuous action of breakers 
Yilbio y years; yet the rounded character of the fragments of a 

Po lown sandstone is often difficult of detection in a compact 
_ wea W “te undergone internal metamo 

® now come to the inquiry as to the causes of those peculiar 
i be in the eolian sandstones, such as the false bedding, 

ns layers, and the ironstone bands and concretions. 

= upon scan while ae oe moult 
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quantity of sand conveyed by it. A slight steady breeze blowing 

for aday in one direction would tend to carry a good deal of sand, 
which as it heaped up in the places where it was deposited would 
slip down to the angle of repose just as we see happening in al 
hour-glass. But if the sand were very equally distributed by a 
strong wind which tended to smooth down rather than to accumtt 

late heaps, then the angles of repose might be very low. I regard 

the laming as the result of periods of rest in the sand-drifts, and 
the thickness and direction as indications either of the duration 
or quarter of the wind. 

Since my attention has been directed to this I have carefull 

examined every sand-heap that came under my observation, and 
also noted the effect of the wind upon them. I had good 

opportunity for this at several of the coral islands inside the 
ier Most of them are formed of a fine-grained cal 

careous sandstone, partly cemented by the water and partly drifted 

by the wind. At Low Island I remained a week, and on™} 
arrival noted the height and dimensions of a small heap of sand 

which was forming under the shelter of some drift-wood. By 
planting sticks at various places in the heap I was able, not only 

to measure each day’s accumulation, but also the ts of & 

change of wind or a calm. It was at the end of the m 

ew hundred yards in superficial area, with a steep face te ex 
leeward side. There were two long tongues of sand on 

pie in the morning. The sandhill was only a few feet high 

a 

q 

i 

section through the day’s work the lamine were ig They : 
extremely thin, almost in fact like the leaves of & book. oe 

dipped in every direction and were inclined at various 05° ss 
coarser lamin 

they differed in the degrees of coarseness. strong The 
T have already observed, are not so much due to fe porticles ides 
breeze as to the faint ones, which carry away the parte J wis 2 
from a layer of sand, leaving the coarse r grains aod 

surprised ~ find in this small sandhill cage heavy eet a 

Sn eae Toon ee Ol ee 
; o o ! 
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on these islands has become converted into a calcareous sandstone, 
in which both marine and land shells are embedded. These islands 
abound with Helix Fosteriana, Pfr., which is a good-sized but very 
light shell. It is to be remarked that though the sand on these 
islands is white yet the rocks derived from them are of a deep brown 
colour, which is the case with all rocks derived from coral that I 

ve seen. It is also the case with calcareous aerial rocks generally. 
Lamination.—It occurred tome that the cause of lamination might 

be explained by experiment. I had noticed, in watching the accu- 
mulation of heaps of sand in an hour-glass or in a common egg-boiler, 
that the sand formed a narrow pyramid on which the lighter 
particles gathered for a time into a little pinnacle of sand and then 
suddenly slipped down ; thus the grains became distributed by a 
series of sandslips. Perhaps then a record of these slips could be 
preserved by using different-coloured sand. For this p I 
stained a quantity of fine sand with two or three different dyes. 

Using a very fine pipette glass fixed to a stand, I let the sand fall 
through on to a board. As soon as a sand-slip occurred I changed 
the colour. When a considerable heap had accumulated, I damped 

centre and made a careful section with a piece of card. A beauti- 
ful series of laminations were exposed to view, the most of them 
having an angle of about 30° By covering the whole with red sand, 
ad then varying the experiment so as to draw the glass gradually 
along and give rise to sand-slips, first in one direction and then in 
wmother, a section was produced which gave a tolerably fair illus- 
tation of a layer with false bedding at opposite angles, or as we 

quently see, “herring-bone” lamination. 
Wet sand, of course, may lie at a much higher angle. In 

taking, the layers of clay and shingle are perfectly horizontal. 
is mode of deposition of deltas from fluvial or estuarine remains 

- iy ki must have deposited it in a different manner. 
Wren other hand, at as already stated, the late Sir 

gives an account of a formation at those islands 
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to which I have already referred. It is formed of very fine sani 
accumulated by the wind, and cemented by the re infiltration 
of water. In a short time the whole of this will be a hardened 
rock, and if the observations of Sir Wyville Thomson apa to 
be lost , it might easily be regarded as a marine rock, were it not 
that the deposit is full of the trunks of cedar trees which the wind 

wn down and mingled with the mass. I have very little 
doubt that much of the interior of Australia is composed of wind 
blown sand to a considerable depth. In 1863 I was able to 
examine a section of a well, sunk in a sandy heath-like country 
about 300 feet above the level of the sea. There was 90 feet ot 
laminated yellow, white, and red sands, resting upon foss 
miocene rock, e beds were in layers and laminations at like 

' the Hawkesbury rock, except that they were quite loose, and not 
aggregated together. This was on the edge of the Murray Desert, 
where there are tracts of sand-hills 100 feet and more in height, 
covered with a light growth of eae like vegetation, of which 
i A lanuginosum, Xanthorrea mines with various 

epacrids and sedges, form the Fria ook plants. Every three years 
or so these are burnt off, and then the sand blows about quite 
loosely. The are quite rounded, rassy level places are 

found in large tracts much below the level of the sand-hills, and 
then there is a stiff glay with swampy land, A sufficient accumu: 

The fine mud of the ee pana i in such gael which 1 a 

s, This Sicae repreediite the curious stratified 
saa found between the layers in the Blue ountains. a 

onstone. i gs must next 

ei our attention. As already obecrrey these fom a ms ee 
tic fea the Hawkesbury sandsto | them in 
rena hydrated peroxide of iron and the thick "bands ey ee 
most of the formation cannot fail to arrest the attention 5 pao i 
moreover, not only a feature in the Hawkesbury rocks, inte 
in these laminated sandstones wherever ig eal are et ie 

Range, Little Liverpool Range, ourees 
pool &e, of Fad here is ne a have 

from  pighociae) ores of i iron are terite, Fe 5 
- come drated peroxides as we t ‘ 

As to the daha a can be no doubt se cg ; 
ams 3et been entirely siliceous. It is often seen to be ¢ - Pnbleni 

ow, of fragments of mica, felspar, and fragnene 7 spe 
bade ‘other derived minerals, Hornblende dykes are 
ee ee of the older rocks from which t 

ay derived. In some hornblende se 
weaclibins oh tea ha te sisal oF a ksi 
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Bischof, there is no venga in which silicate of iran daes not enter. 
Protosilicate of iron or green earth is found in drusy cavities of 
many basaltic abe doleritic amygdaloids, in augite, augitic por- 

a phyry, and forming a coating upon chalcedony. Another source 
of i iron is that much of the carboniferous rocks from which some 

is in the form of a protoxide, and either colourless, bluish, or 
greenish in tint. There is a powerful affinity between silica sod 
pProtoxide of iron. The alkaline silicates, says Bischof,* pe 

te of iron in water into protos silicate of iron. The gree 
earth contains these silicates of iron and water, and gradually 

Scope showed round cavities filled with red ferric oxide. ese 

: of some highly farmnginous mineral, entirely 
by water and ca ic acid, 

: These chemical relations will appear more significant by making 
use of Mr. Sterry Hunt’s beautiful apa a The chemist 
knows that the iron as diffused in the rocks exists chiefly in 

ion with oxygen, with which i forms two principal com- 

e first or protoxide which is readily soluble in waters 
carbonic acid and other feeble acids ; and the 

. the magnetic oxide, which may be looked upon as 
ueerty a the other two, neutral and indifferent to the most 

natural chemi : 

2 matt colourless or bluish or greenish i in tint, while the peroxide 
m-rust. Ordina 

bk “id ys are bluish in colour, and contain cobahiinesl iron in the 

4 Mate of protowide, but when burnt in a kiln they become reddish, 
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‘becomes coated with a shining iridescent scum, which looks some 
what like oil, but is really a compound of peroxide of iron. The 
water as it oozes from the soil is colourless, but has an inky taste, _ 

from dissolved protoxide of iron. When exposed to the air, how- 
ever, this absorbs oxygen, and the peroxide is formed, which is — 
no longer soluble, but separates as a film on the surface of the 

water, and finally sinks to the bottom as a reddish ochre, or under 

somewhat different conditions becomes aggregated as a massive 
iron ore. <A process identical in kind with this has been # 
work at the earth’s surface, ever since there were decaying organic 

matters, dissolving the iron from the porous rocks, clays, and 
sands, and gathering it together in beds of iron ore or iron‘ 
It is not necessary that these rocks and soils should contain the 
iron in the state of protoxide, since these organic products ie 

are themselves dissolved in water) are able to remove a po ft 
the oxygen from the insoluble peroxide, and convert it oo | 
soluble protoxide of iron, being themselves in part oxy 
converted into carbonic acid in the process. 

hydrated peroxide of iron in the Hawkesbury rocks as — as 

preserved in the shales. Lenticular masses of coal and ae 

impressions are common. _In some of the concretions of —_ 

ferric oxides casts of the tougher fruits may still be found: | 
in a sandstone.on the Burnett River I have found a pt beautt 

fully preserved, and closely resembling some mesoz0le VF" 

" subject f At Dubbo 

Any one crossing the Blue 
capping of yellow pe on the sandstone. This yellow colour is du 
to iron, and represents the oxydization of the under 
materials, produced by water holding carbonic acid et on of the 
This carbonic acid is derived from the decaying vegeta” 

i 
[ 

grow on the surface, the yellow soil gives the reply. ne ‘that 
sents the surface vegetation of ages. We need not 

few or no fossil impressions remain of so abundant @¥ 
The oxide of iron consumes al jn an 

Mized origin of the strata.—We must not suppos? © ill origin of the strata. one explanation 

ee i : a ge on in one of the € ’ ~ a 

_ & description of what is at sens going Bs not heard of 
formations of Europe. few who ha’ 
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and some are over 300, their height depending on the thickness of 
the current of air. Pools of water are found on all the sand dunes, 
and often completely hidden by a coating of sand which does not 
sink, thus becoming a dangerous pitfall. These pools are carried 

_ wlong with the shifting sands, caused by the filling up with sand on 
_ meside, and thus pushing the basin along. The formation of lakes 

marshes in the French Landes is one of the most remarkable 
features in them. A row of ponds differing in shape and size but 
generally parallel with the coast, is prolonged over a space of 125 
miles. Some of these were originally at the sea-level, and are now 
66 feet above it. One covers an area of 15,000 acres. Much 
of this area has been reclaimed by planting pines. Sometimes 
the advance of the sand is arrested by circumstances which favoured | 

i¢ growth of vegetation, and at Arachon forests of gigantic pines 
have covered one sand tract, with oaks which were 46 feet in girth 
‘me years ago. On the other hand, there are plenty of places in 
Soma where there are traces of former forests now covered ics 

Ths we may expect to find in the Hawkesbury formation traces 
a of lacustrine deposits, with former marshes and lagoons. In these 

fishes would become entombed, and the way in which they are 
aoe ry this sandstone may be explained as follows :—In one of 

fe Stuart's expeditions he found in Lake Eyre, in the central desert, 
— when the waters had become very low, a number of small 

_ Stall dried and caked in salt. Now it is easy to see how in the 
: wy sands which form the shores of this lake, these fish might 
. hecle, ered by an advancing sand dune, and thus entombed as 

Wide, Here they formed a belt along the shore about 12 yards 

for the shale 

of fresh and 
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which of course would be very great on a loose sandy deposit Tt 
is thus I explain all those appearances which have a attributed 
to ice action, Mr. Wilkinson, the Government Geologist, thus g 

ibes such appearances.* “In the sections exposed in the quar 
ries at Fort Macquarie, Woolloomooloo, Flagstaff Hill, and other 

P ay be seen angular boulders of the ‘shale, of all sizes, up 

to 20 feet in diameter, embedded in the sandstone in the most 
confused manner, some of them standing on end as et 

with very rounded pebbles of quartz. They are sometimes slightly 
curved, as though they had been bent whilst in a semiplasti 
condition, and the shale beds occasionally terminate a } 
though broken off. Had the boulders of soft shale been 

in their present position by running water alone, their form would 

have been rounded instead of angular. It would a appear that that the 

shale beds must have been partly disturbed by some such agency 
as that of moving rt the displaced fragments of shale buomnd 

commingled with the sand and rolled pebbles carried fy by ie 
currents. Occasionally in the beds above those which 

angular bo ra few rounded pebbles of shale, sho . od 

that the re ey swept along for some distance a few 

are usually oval in shape, and are embedded in 2 

that the longer axis of the pebble is nearly always inclined 

dips sowrnnte the south-west,—thus indicating that the transported 
hereas the angular 

boulders in the beds below are, as before sntintdoinll confusedly 

heaped together withont regard to size.” In another place 

Wilkinson says :—“ From their lithological character the Hawkes 

was bounded on the west by the mountains which hot the 

northerly direction from the Shoalhaven River to the 
se ‘ “te hore-line 

denudation, cannot so 

probably did not oniand north of the Hunter River; - the . 

the east its extension is lost beneath the waters wih . 

Pacifie Ocean.” Mr. Wilkinson compares these ¥ of Mess 

Bacchus Marsh sandstones, and cites the opin : oe 

Selwyn and Daintree as to those 
formations being mel 

action. 
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_ The difficulties in the way of such an explanation are insur- 
mountable, as I shall show at the end of this paper. The wa 

 gecount for these boulders is that they are the results of the action 
of creeks or flows of water in the loose. sandy hillocks, These 

_ would easily undermine the beds of shale and break them up, 
tossing large fragments on end, and mingling them with water- 
worn pebbles of the watercourse. A few > dry wind would 
soon entomb these ruins in sand and turn the course of the 

Here are a few examples :—In August, 1829, a ent of 
sandstone, 14 feet long, 3 feet wide, and 1 foot thick, was 
carried by the river Nairn, in Scotland, a distance of 200 yards 

On the same occasion the river Dee swept away a bridge of 
five arches, built of solid granite, which had stood uninjured for 
twenty years ; the whole mass of masonry sunk into the bed of 

m and was seen no more. And the river Don, as we 
ate assured on the authority of Mr. Farquharson, forced a mass of 
stone, four or five hundred tons in weight, up a steep inclined 

‘Plane, leaving them in a great rectangular heap on the summit. 
A small rivulet called the College, in Northumberland, when 
§wollen by a flood in August 1827, “tore away from the abutment 
ofa mill-dam a large block of greenstone—porphyry—weighing 
fla and transported it to the distance of a quarter of 

: Glazed surfaces.—In these blocks of shale there is often a dis- 
Pesition to divide into small blocks of irregular form but curiously 

: glazed surfaces, I have noticed the same in carbonaceous allu- 

: i sa peer places, The creeks near Bathurst are, in the neigh- 

gorges as are found in the Blue Mountains. It 

» remembered that there is not the slightest evidence of 
oe or subsidence, except at the downcast already mentioned, 

S were rath, ybralasy ivan have remained. In the 

eee eis Rhee 
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left unfilled had their steeply sloping flanks 
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deepest gorges the horizontal beds on each side correspond in such 
a way as to make one believe they were once continuous. The difli- 
culty is best expressed by the eminent Charles Darwin who, in the 
“Naturalist’s Voyage,” thus tells us how his visit to these moun- 
tains had puzzled him :— 

Darwin's views.—“ The first impression on seeing the corre- 
spondence of the horizontal strata on each side of the valleys and 

great amphitheatrical impressions is that they have been hollowed 
out by the action of water, but when one reflects on the enormous 

amount of stone which on this view must have been removed 
through mere gorges or chasms, one is led to ask whether these 

oe 
remarked near the Weatherboard, fall into the head of these al 

through which the whole of the vast amount of triturated eer 
‘must have been carried away? The’ only light I preter 
upon this enigma is by remarking that banks of the most ap the Se eT ee ee eee ee es ee 

_ forms appear to be now forming in some seas, as in 
West Indies and the Red Sea, and that their sides are exe 
steep. Such banks, I have been led to suppose, 

1eet, heaps it round submarine rocks and islands, it ish 
possible to doubt after examining the charts of the West Ind 

sea on an irregula 
worn 

‘during a slow elevation of the land, the worn-dow? 
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being removed either at the time the narrow gorges were cut 
by the retreating sea or subsequently by alluvial action.” 
None of the difficulties suggested by Dr. Darwin are met by 
is , and the absence of upheaval or marine remains is fatal 

toit. On the other hand, the aerial origin of the rock exactly 
i e facts. hese immense sandhills may have been 

always detached from one another, or if united, could have been 

easily cut into the gorges previous to their consolidation. No 
doubt they have become precipitous to some extent by weathering 

and was never much larger than we see it now. But the very 

7 a tite hardening of sandstone from drifting sand in Africa 
Siandstone _ Mr James Haswell gives an interesting account of A sand - 

he rain over the clay, and deposited on ledges formed by 
beds of shale, while the siliceous particles of which 

per was read at the Edinburgh Geological Society, January 21, 1869. 

i 
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“were cemented together by carbonate of — 
lime held in solution by rain-water. It was derived from the — 
recent shells which occurred not only in the sand but in the — 
clay. The cementing medium was also partly com 3 
peroxide. The result is a hard sandstone, not unlike one of much 
older date. 

It is a remarkable fact that stone derived from the wind-blowa — 
sand hardens by exposure, probably from the greater facility thus 
afforded for the formation of the great cementing medi 
of iron. The initial cause of the consolidation would of course be 
the pressure, and this is why we find in these formations the cores 

or centres of the highest and heaviest sand-hills. Still it must 
remembered that the strata of all these mountains are of a com 
pound nature, portions of them containing shales, which prov 
them to have been at one part of their history lagoons or marshes 
The fine aerial siliceous dust of which much of this rock is com 

and pressure of sand above. The hydrostatic pressure, — 
used to consolidate graphite, would be nothing to the effect 
thousands of tons of sand. 

Fine red sands.—Some of the Hawkesbury sandstone is of 8 
very fine texture, and of a peculiar salmon colour, which is plainly 
seen in some h broken masses. I was struck by the resem 
blance of its colour and grain to a thick deposit of sand Ww of 
fell on the Mosquito Plains on October 8, 1865. agp 
that year was particularly dry, and the hot winds set ™ 

id appearance, very much like dull copper in colour. fet 
no clouds, but a ; 

across 

Showed a rapid movement southward, The thunder 

and with a harsh metallic sound very different from the 

< Seamget 

from the south, and the sand was moving in a contrary®) seg 
iz ae ay f the atmospher The sand came from the 20 = 
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‘ in 

derived from a desert interior, where the moisture was less. 
£olian sandstone in China.—Baron Richthofen, in his large 

work on China, describes a formation which covers vast areas in 
‘country. He mentions it as forming cliffs or bluffs on the 

Yellow River, which in some places rise to a height of 500 feet. 
In many places, he says, it reaches a thickness of 1,500 feet. It 
extends inland over all the high plains, from the alluvial flats of 
the Gulf of Tshili, over the Taihhang-shan Mountains up to plat- 
taux 1,800 métres high, and even to an elevation of 2,400 métres 
(over 7,500 feet) above the sea in the Wer-tai-Shan Mountains, 
Northern Shansi. It stretches south of the hilly grounds beyond 

ae Pigg es e. 2 
___ Dr Geikie, in his Pre-historic Europe, from which the above is 
: taken, adds (p. 167) :—“It may be that we have hitherto under- : 

is carried on the wings of the wind and 
for distances of several hundred miles, 

nitiisiieliinasadias 

Pumpelly, Amer, Jom Science and Art, vol. 17, for 1879, p.139%. 
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leaves but a slight film upon the surface of the ground where it 
if this be so, one cannot but be amazed at the length 

of time required for the sub-aerial sifting of the material and for 
the transport from the dry central regions of Asia of that finest 
dust with which ‘so large a portion of China eventually became 
covered, to a depth varying from 50 to 100 feet up to 2,000 feet.” 

Perhaps it is not entirely such a formation as this with which 
we have to deal in the Hawkesbury sandstone. Oursisa 
area possibly not wholly like that of the Desert. It is no use at 
present encumbering ourselves with speculations as to whence this 

d derived. A very diligent and long continued examination 

of the constituents of the rock, taken from a very great number of 

places, and a better acquaintance with the physical characters of 
the older formations, will alone throw light on this question. We 

must not suppose either that the surface was wholly devoid of 

vegetation. If we remark how very little if any of the aren 

o man 
sll be inclined to think that the land around was a desert like 
Arabia, in which stand storms would be numerous and the accumt 

lation of dust rapid. After the upheaval of the Permian strata 

the area may have been a desert region in which a few coal plants 
survived, A dry climate caused a rapid sprees pee 
and the accumulation of aerial sands. I do not preten 

the Permian 
and may have 

plant remains 

that the upheaval took place immediately after 
period, but that it was not previous to that time, 

n as late as the Cretaceous. The evidence of the 
is as yet insufficient to establish any period. 

Stratified rocks not all aqueous.—At one time every formation 
not obviously fresh-water or intrusive was hastily concluded to have 
been. derived from the sea, whether it contained marine» remains 

out direct evidence than we are in Pier ei them ial 

any marine area where the dredge brought up only Pp pt and vegetable shale with sand destitute of lime and Physi 
rounded pebbles. Mr. Selwyn, in his Notes on the = 
Geography, Geology, &e., of the Colony of Victoria,* se rocks 
absence of marine fvieile from the lowest beds _ the mioce Onl characte oe 

of Reger: pay amet beds of evidently te ee pew i = 

This calls a marine gravel. It is a wid 

= rspne of the Intercolonial Exhibition Catalogues published nl a 
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: 
being found over hill, plain, and valley. Much of the material 

composing it is rounded and waterworn, and Mr. Selwyn considered 

that there was evidence of too extensive and powerful an action to 

: 

rs 

marine remains are known to us of such a character. 2nd— 

s formation such as I shall now describe. : 

Mexican eolian strata.—It has already been remarked that m 

Many places in Europe there exists a recent formation at various 

=, & "ts 
E Qu 5 z. = ) am ° =| Q 4 E. ao > 4 a 4 i] ou E oS fu ° Ft E é = 

: 500 feet of thestrata. A similar deposit is described * ne 

_ “feaan Archipelago, It is a reddish loam lying in horizonta S 

oe. the highest altitudes. The explanation of these and similar facts 

ee been given by Mons. Virlet-d’Aoust as the result of his obser- 
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the whole debris carried as alluvium into the plains below, At first 
Mons. Virlet-d’Aoust imagined that this was an alluvial formation, 
derived from the washings from the mountain sides. But the 
deposit was found to cap the isolated mountains. It could not 
have been upheaved, for it was horizontal, and in any case included 
fragments of pottery and articles of human manufacture, besides 
wood and plant remains. As for its recent upheaval by volcanoes 
none of them have reached the height at which this deposits 
found. At last a sufficient cause was found in the dust-stomis 
which are exceptionally violent and frequent in this region. 4H 
whole plateau is distinguished by immense whirlwinds of wr 

ge FT. seg es 2 OS RT 

d 
yellowish cloud from the quantity of dust remaining suspended. 

n ot give all the arguments or the details of the facts 

one. The able observer who thus explains the formation Om 

Dr. Macgowan describes one which lasted several hours, and Ww 
so dense as to hide the sun. ‘cal “7 

At Fontainebleau.—The sandstone of Fontainebleau 8 ™ i 

by most geologists to be a formation derived from sand-dunes 
contains beds of shale and lignite, and a peculiar hydro e ihe 
called “alios,” which is also found in the sand-dune “| 4 
Landes.* The sandstone referred to occurs at Cernay, obsess : 

there and in many other places it is distinguished by the ® é 
of level horizontal and regular stratification coe ae is 

e 
iD 

dstone 
support of such an origin for these rocks and the sam oct 
Rilly. He says that the suggestion of their eolian. org pen We 

to the mind at once, but this idea becomes a certainty © 

dite Baath dike boars 

et “bac vél. 59, p. 64, Also an analysis of the | te 
+ Comptes rendus, vol. 85, p. 1240. a 

#: 
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Conglomerates—The only question which still remains to be 
dealt with in dealing with these sands is the presence of pebbles 
and conglomerates. These latter cannot be attributed to win 

Let it be further borne in mind that except in the lowest strata, 

bles are rare, and those that are found are very small and only 

such as would be easily carried by the wind. 

_ Whatever be the origin of the conglomerates, those of large 

the base of the forma- 

All the other instances can well be accounted for by (1) the action 

of creeks, of which there must have been many ; (2) extraordinary 

Storms or tornadoes ; (3) concretionary action. That the latter 1s 
hot an insignificant cause can easily be seen from the experiments 

Stanislaus Meunier,* who found by the infiltration of chloride 

of lime and silicate of potash through heated loose sand, that 

‘oheretions were rapidly formed. Accident revealed another 

D 

i BS o & yea =} oo. Cee 3 OR =] ees ie eS ew 23 ae wat zB Be. 
& 
<2 om ct ge as Bo. 

_ “Ame through the roof deeply corroded the mass, and the water 

: flowing from the iron on to the stone deposited so much hydrated. 

digi iron on to the sand that it became an irregular co 

mass, portions of which were exceedingly hard, like iron.T 

: os 

- Prease scientifique des deux Mondes, to
me 2, de 1866. 

_ t Les causes actuels en Géologie, p. 298. S8vo. Dunod, Paris, 1880. 
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- Coneretions.—Concretions or fragments of rock broken small — 
and the edges abraded present pebbles of every variety of colour 
and apparent consistency. ‘This can be easily seen by the examina — 
tion of pebbles at the bottom of any stream. The river Medway — 

in Central Queensland flows through a sandstone in every respett 
like the Hawkesbury sandstone, though it may be older, as tis 
full of impressions of Lepidodendron nothum and other plants — 
The pebbles at the bottom of the stream are of every colour, and 
differ much in mineral character. Some have come froma 

brook. The conclusion I draw from this fact is that it is not 

tegrated by simple aerial weathering. This is no forced hypothesis 

38, 
Stony Deserts.—In Central Australia, or rather south of the 

centre, between the 28th and 29th parallels of latitude, the -_ 
is distinguished by two features which entitle it to the names aor 

the Stony and the Sandy Desert. The latter is a series 0 red me 
ridges, whose glaring colour and whose aridity render then 0 
striking objects. 20 or 30 miles of such sand is a on Oe 

theories have been s 
‘ - . p posed ay . ft Hy 

“ favourite of which is, that they are the remains feb 
long-continued current of water running through the My owt : 

opinion is that these stones are the remains of a highly f 

* Discovery and Exploration of Australia, vol. 2 P10 
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sandstone which abounds in other parts of the continent. Where 
the strata contained a great deal of iron, there were formed siliceous 
concretions which resisted decomposition, while the rest of the 
rock fell away. * * * The red sand is certainly derived from a 

ce such a shingle, but there it would be of small width, and 
We should find marine remains, which here we do not. An ocean 
Would not produce such results, and nothing of less extent than 
an ocean will meet the requirements of such an area ; and then 
the presence of land plants, and the absence of marine remams, 

meet us again to destroy the ocean theory. ’ 
_ Lee action.—I have now a few words to say about the ice cates 

n tion for these rocks. It is true that there is a v ow 

nd fossils found in marine ice deposits, and also that they are quite 
“wanting from some glacial beds; but, as a di hed geolo- 

ar 
Which are as clear indications of ice action as marine shells are of 
the presence of the sea. These indications are—(1) Till; (2) Mor- 
ws (3) Glacial mud; (4) Boulder clay; (5) Ice grooves, 

| : | are gments which are rounded, and 
in fact nearly all of them, 

Sera ig and ines are co: 

r 
T 
show Show ic polishing. Mora psahyionesi Cfearth and stones jumbled together without regard to size, : . 

The fragments are less grooved or scratched than in 

se they have ridden on the top of the glacier; but 
78 arranged in lines along a valley, or in a 0e- 

end of it, an extremely 



86 THE HAWKESBURY SANDSTONE. 

gro , 
formed partly by the drainage from glaciers, and partly of trans 
ported blocks of large size and various kinds of rocks. Boulder 
clay is stratified, but the stratification is often thrown into laye 
folds and wrinkles, and ploughed up as it were on a giganti¢e seale 
by the former stranding of icebergs. 

so are the included fragments. We have no such thing 8 ive 

and since I differ from him in the interpretation of these an 
I should like also to record here my high sense of the servit® 
has rendered to geological science in New South Wales, the realy 
help he has given to me in these inquiries as well as on all ot 
occasions, 

But another difficulty is, that these glaciers must havé ee 
from an enormously high land to produce them on 80 eee 
scale. We have no evidence that there has ever been 8" 
mountain range. If there had been, it must have dis# ob 

under a great and rapid subsidence. Yet it is upheav - ¢ 
sidence, which we want, to account for the presence ya 
sandstone 3,000 feet and more above the sea. There 18 Ee 
m all geology for the appearance and disappearance of 4 thin 
ranges in this manner. Moreover, we find this deposit ie such 
the tropics, and where is the glacial system that would incluae 
climatic changes? Finally, ice action is certainly unfa yet 
to the formation of coal and the luxuriant growth of gor 8 

are the common remains in the sandstone. But) ay 
do not think it is necessary to pursue this part of the subject Je 

slow acount 

io 
ve have 

— “ aerial deposits since their upheaval from the se 
fis : 

would rank them as Permian, while the most extreme OP gf 
the other side would not rank them as newer than the: hic 
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the Mesozoic period. The plants give us no great clue. They are 
those hich belong to the Upper Coal basin, such as Thinn/eldia 

We cannot fix any age for these beds. Similar deposits overlay 
marine beds with chalk fossils in Queensland. These cretaceous 

bury sandstone has been less disturbed than the formations of other 
parts of the continent. Here then we may suppose has survived 

the world’s natural history and perhaps a link which connects 
us with the present time. t 
been relates to the period of volcanic activity. This was shared 

US now, as far as the fossils will guide us. I may thus summarize 
the results of this essay :— 

_ 1. That the Hawkesbury sandstone is a wind-blown formation, 
interspersed with lagoons and morasses, with impure peat. 

2. That: there has been no upheaval, but rather a subsidence, 
Which probably extends from the base of the range to 

3. That the peculiar lamination of the beds is due to the angle 
at which dry sand slips and rests when blown by the wind. 

4 The beds of ironstone represent vegetable matter destroyed 
: oxidizing the iron, and this is why so few plant remains are 

5. The irregular layers of the sandstone formation probably 

“Present what was a tranquil portion of the surface for a time, 
. which there may have been a vegetable growth now represented 
¥ Ironstone bands, 

uc, The smaller gravel may be wind-blown ; the larger may have 
ta derived from creeks. ‘This is also the origin of the fragments 

ot shale. The creeks have undermined them and broken them up. 

ek Conglomerates may have been derived from stony deserts, 

.* 'as we have in the centre of Australia. They represent all 
1), Sones of a sandhill district from which the sand has been Oh a 

\ L away, 
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8. The is Sate cliffs of the Blue Mountains are the han 
central cores of sandhills, wie loose portions of which have - a 
easily blown or pucinee aw 

9. That in all respects nf Selif chi is like many desert forma: } 
tions of the interior. ‘ 

10. That a large arid or desert region has existed in : 
in mesozoic times, while to the north and north-west there was a 
cretaceous sea. 

11. That this desert was terminated by the outpouring of wa 3 
quantities of volcanic rock, which altered the drainage and c; 
probably changed the climate. 

2. We have no means of knowing the eastern pie of this 
ancient desert, as there has been subsidence on that | 

13. This formation differs but slightly from whe and more 
extensive aerial ones in other countries, especially in Mexico, 

China, Arabia, &c. : 

14, There is no evidence of ice-action, and all the physica 
features are against such a supposition. 

APPENDIX. 

The ett illustration of an eolian rock in the oft-cited cae 

of Bermuda will be interesting :— 

~SaeSN reeat) a yn Fe: Eg Sis ie erg ge - Moseley, M.A., F. R. S.; page 18. 
The celia are almost entirely compose Jaces i 

fand, more or less consolidated into hard rock. In aa a 
; ho : 

is prevented by the growth upon them of several | bind 
amongst which a hard prickly grass (Cenchrus), wi fh 
meat root-fibres, is the most efficient, assisted by 

have obginsted from the. cutting through of some 8B hills for milite “e Seine roug i 

The sand is entirely calcareous, and dazzling white e 
exal closely, in small quantities 

consist of various sized particl cles of broken shells. wit 
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driven inland by the wind blown up into dunes, and from which 
the whole island above water has been formed. 

The sand may be seen to be made up in by far its greater 
part of the shells of mollusca. Species of Tellina, Cardium, 

e is the case for some distance, for the same beds of sandstone 

tine of varying thickness, produce a series of very thin, hard layers 

inthe mass of sand, alternating with seams of less consolidated sand 

be are to be observed commonly on the surfaces of fresh sanc 

ons s. These layers or strata of the hardened sand follow in form 

: 0 yp ny qi 

ex,.Lt would be of great interest to determine, by careful pic 

tures ation, wha lative percentages of the "iiibiaw calcareous struc- 

, s composing the 4s of coral islands i different parts of the 

the: 1. T collected specimens of all the calcareous sands accessible se 

compeyaee of the “Challenger,” with that object. They vary much 
being satel eswcaliiters i 

+h 

oyage of 
tion, some 2 

xt The process is described by Jukes, in his account of Raines Islet, 
Voyage ofthe *Fly,”p. 3390. . 



90 THE HAWKESBURY SANDSTONE. 

the contour of the dunes, and thus, where these have been perfett 
domes or mounds, dip outwards in all directions, with curvel 
urfaces from a central vertical axis. Such an . 

constantly to be seen where sections of the older rocks are expose 
I saw especially good instances of it in a small island, near Castle 
Island in Harrington Sound. Where banks or long ridges of sand 
have been formed, strata following the surfaces of these in indlim- 
tion are produced. 

All kinds of curious irregularities in g t are to be found 
in the bedding of the strata, resulting evidently from the encroach- 
ment of one dune upon the edge of another, or the action of 
various eddies of wind, or the burying of a small dune m the 
edge of a larger one. In some cases an already hardened o* 

Castle Harbour will show. I saw no rock in Bermuda witha 

conglomerate is bein formed on the shore in some places ® 

coral islands, 

_, t Major-General 

inclination in its bedding of more than 35° 30’, which is not much 
more than the slope of some of the sand-hills, 

Dana terms this calcareous sand rock  drift-sand rock.”* 
Nelson terms it “eolian formation,” in his account of 

geology of the Bermudas. + | iy | 
_ Jukes observed that in Heron Island the main strata of the fareous rock composing the island dipped outwards eo 
ongitudinal axis of the island towards the shore, north ands ‘at 
with an inclination of from 8° to 10°, and Nelson observed ; 
dispositions of the strata at Bermuda. 

: | idation, from perk ca Bermuda presents all degrees of consolidation, i 

uw. ‘The 
and is quarried for the construction of forts Lil 

red fragments of pond, lus shell are especially well pres” 
aS al bed of Sag aa ata Genth ot 40 feet belo Bee 

level im excavating for dockyard purposes, being evid sot : 
aneient peat bed, such as those which now occur in the pri 
overwhelmed with sand. Besides these primary pe 

* Dana, Corals and Coral Islands, edition 1875, p. 182. ‘“ ee” 

Geog. Soc., London, vol, V, 1840, 
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Discussion. 

Mr. Witxrnson, Government Geologist, read his paper in reply, 
as follows :—I feel it incumbent upon me to offer a few remarks 

upon the able and interesting paper which has been read, because 
in it Mr. Tenison-Woods has put before us a theory not only 

to the views entertained by all previous observers as to 
the aqueous origin of the Hawkesbury sandstones, but also to the 

supposed evidence which I had the honor of bringing under the 
notice of this Society, of ice action having been concerned in the 
deposition of these rocks. 

I am sure Mr. Tenison-Woods is desirous that we should 

freely express our views upon this very interesting question, for 

se gave me a copy of his paper several days before 1t was 

of the paper, but I must take exception to the theory he now 

as happily given us a case in oint, where Darwin’s theory as 

to the formation of the Hawkesbury rocks has been proved faulty, 
I venture to be a little presumptuous, and say that my friend’s 

ry may be at fault also. ? 
Mr. Tenison-Woods thus summarizes the result of his essay :— 

“1. That the Hawkesbury sandstone is a wind-blown formation, 

interspersed with lagoons and morasses, with impure peat. I 

do not question the possibility of blown sand deposits occupying 8s 

extensive or even a larger area than that of the Hawkesbury 

gong ation. For instance, even in the Herbert and Diamantina 

district, beyond Cooper’s Creek, there is a vast area, several 
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to take a circuitous route along the flanks of the sand ridges 
The sand is of a red colour, and is evidently derived from the 

ferruginous quartzite rocks (probably Cretaceous), which, ina * 
fragmentary state, crop out at intervals, and form the s i 
may mention another instance, though but a small one, with — 
which you all are familiar. The valley lying between Sydney and 
Botany Bay is partly filled with blown sand deposits, while her 
and there occur small lagoons, in which carbonaceous sediment is 

accumulating. To a certain extent this illustration may serve ® 
show sandstones and irregular shale beds in process of formation; 
but only in a small degree will they resemble the sam : 

dulating and hilly surface of these blown sand areas. Now, if 
you look at the beautiful sections exposed in the cliffs along the 
Bondi coast, or in the smaller cliffs fringing the harbour, or 0" 

still, in those magnificent precipices in the Blue Mountains ve 
ost prominent feature that you will notice is the horizon — 

bury formation, and this alone is evidence of the beds having é 

deposited under water. But in wind-blown formations such sia 

their origin to dust-storms; for, in their laminated prs 

they exactly resemble the aqueous rocks of the Coal Meast" eS 
other formations. Then, again, there are the bonacee sf 

beli be of ats 
f 

the fine earthy matter which could not settle in the carrey s 
drifted the sand along, now settled down in the she@l,  tyg 

place is very clear, I will adduce further proof of yar 

i ying t Bok : 
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The second conclusion is, ‘That there has been no upheaval, 

but rather a subsidence, which probably extends from the base of 

the to the sea.” This question does not bear directly upon 

the mode of deposition of the sandstones, excepting as tending to 

ing them, and yet the upheaval 

of them from the sea is unquestionable. In a similar manner 

ina horizontal position, we have the Upper Coal Measures and 

W. 

the Hawkesbury beds and the more recent Wianamatta shales. 

tion of Queensland, which extends into this Colony about the 

arling and Mount Poole districts, has been upheaved in this 

C 

‘eg e . The peculiar lamination, or “ false-bedding” as 

— called, referred to, is a structure not confined only to 

lian rocks, but it is met with in almost all sedimentary forma- 
tons, whether of marine or fresh-water origin, and is regarded as 

Indicative of more or less strong currents in shall water. [have low 

* y in different aqueous formations. 

. 

my: 

. 
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F.R.S., formerly Director of the Geological Survey of Victoria, 

and at at present the Director of the Canadian Survey, whose long — 

experience in geological surveying should entitle him to be con — 

sidered one of the highest authorities upon the structure of rocks, 

g of the Mesozoic Carbonaceous formation in Victoria, — 

says, “The character of the strata generally indicates that they 

have been formed in shallow water, under the influence of _ 

and constantly-varying currents, giving rise to much di 
wedge-shaped stratification or ‘ false-beddin ng.” The ost a 

referred to, which I have examined and surveyed in the Cape 

: 
: 

: 

Otway, Geelong, and Gippsland districts, consists not only of sand 

stone and shales, but of beds of coarse pebble conglomerates. Mr 

— also mentions that much “ false-bedding” is observablem — 

he sandstones of the older Grampian series. J Jukes says, “That 

tfsioe bedding? is a proof of frequent change in the direction and — 

velocity of the currents which brought the sand and gravel int) — 

the water. * * Such eae generally indi . 
— and are often seen in cutting through an old moe 

on bags 

the tidal currents, have often the layers obliquely l 

Where there are strong flows of the tides between islands a a 

mainland, or among groups of islands, the material may “ 

part pebbly, and oblique lamination may be a feature of the ® 
Actual instances might also be quoted from Lyell, Rutley,and¢ 
writers, of the occurrence of false -bedding in -water 

marine deposits, as well as in blown sand- beds. Ne 

to the angle at which sand slips, and rests in air and in watel 

have made numerous observations. The highest angl 
found upon the slopes of blown sandhills is "36°, At Ca 
in Victoria, there are splendid examples advan , 

Some of them are about 50 feet high, and they area 

inland at the rate of about 1 foot a year, covering Up St” 
their course. The highest angle that I exis observed. by | 

‘This is an } 
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point, and tends to show that this false-bedding is due to currents 
water. The prevailing direction of the dip of the false-bedding 

is towards the north-east, showing that the currents came from the 
south-west ; but there are often seen beds with the dip towards 
other directions. 
Mr. Tenison-Woods’ conclusions Nos. 4 and 5 refer to the origin 

of the ironstones. do not consider’ that the irregular bands 

own, the larger may have been derived from creeks. This is also 
the origin of the fragments of shale. .The creeks have undermined 

, and broken them up.” The smaller and larger gravels are 

i 
‘ 
=e 
‘ 

. usual to find creeks traversing for any great distance blown sand 

pork an < @ te res 3 sl a ae iar) ct © ct of o @ 8 c 4 & wm Eh a $ ee wa é Gu 5 4 oO 

tilted before you shows one of the fragments, 12 feet in length, 

“@ up and laid upon the unbroken part of the shale bed. But 
sail again refer to these shale boulders when speaking of 

Ce OF Ice action. 7 
frog nclusion 7 states that “conglomerates may have been derived 

Tae deserts such as we have in the centre of Australia. 

tt all the stones of ‘a sand-hill district from which 

nowt has been blown away.” It is impossible that the 
rates in the Hawkesbury series could have been derived 

; - just mentioned. To satisfy this theory the 

- 
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conglomerates must occur at the base of the series ; but deren’ 
Rounded pebbles are certainly found all through the series from — 
bottom to top, but the conglomerates occur prin cipally in the upper — 
most portions. Our former distinguished Vice President (the late - 

Rev. W. B. Clarke) mentions this fact in the e quoted | 
Mr. Tenison-Woods at the commencement of his paper} ‘and Darwia 
also states that the pebbles increase in number and size in the 
upper beds. I have examined many sections of the Hawks 

table before you. I also exhibit specimens of the co 
m the Woolloomooloo quarries, as they well show the different 

kinds of the large pebbles, as well as the angular ar fragments of 
shale. As you approach the.western margin of the Hawkesbury — 
formation, near Marulan, you will find the upper sandstone 
gradually pass into massive pebble conglomerates of ea 
ness. This is just what we should expect to find o , 
of an old estuary or lake. In the cliffs at Bondi, and elsewhere 
about Sydney, you may see small beds, 3 feet thick, of 
conglomerate. In their mode of arrangement the pebbles 9% 
plainly seen to have been deposited by aqueous agencies. 

Conclusion 8. “The precipitous cliffs of the Blue ot 
the hard central cores of sandhills, the loose portions of hs 

have been easily blown or washed awa e orizontality of is. 
the beds and their structure, which I have already doen 

stone, and the sloping surfaces of the underlying 
where exposed, plainly indicate the nature of sca i a 

views have foie ate published in the “ Ne 
Railway Guide-book,” I will not enter upon 
present time. 

Conclusions 9 and 10.—“That in all respects the candstont 
like many desert formations of the interior,” and «That 3 * 

and arid or desert re. has existed in Australia in Mee 

é the Hawkesb bury formation, then, » 
Fe of formation, I very much qt 
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were formed in “a large arid or desert region.” And it is not 
improbable that the Cretaceous sea spoken of extended to Western 
Australia. 

Grey 
dently formed the eastern and part of the southern margin of the 

_ Cretaceous sea. 
Conclusions 12 and 13 T need not now refer to. No. 14 states 

g that “there is no evidence of ice action, and all the physical 
2 fea are against such a supposition.” Now, the mode 0 
_ Seurrence of the angular boulders of shale, which I described in 

paper which I had the honor of reading before the Society last 
Year, I can only attribute to the action of ice. I do not see that 

_ the physical features of the period when the Hawkesbury rocks 

_ Were deposited may have been against this supposition ; on the 

ent , [think they may have favoured it, for on the western’ 

2) E ©. oO So e i EE 2 4 o 4 o a ee =] = © A i?) Fs) e > =e 

n 
| frequently enclose angular boulders of all sizes up to 20 

or more in diameter. These boulders have been torn up from 

Underlying beds of shale and embedded in a very confused 
manner in the sand and rounded pebbles brought by the trans- 

S currents. The angular form and mode of occurrence of 
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opinion that the underlying shales have been broken 
“ eround-ice.” In December, 1879, I contributed a paper 

subject to the Royal Society of New South Wales, and 
W. J. Stephens, , communicated to the Linnean 

New South Wales the results of similar observations’ 
himself of the Hawkesbury rocks in the Upper Nepean 

your consideration only the following remarks. 
Mr. Tenison- Woods states that ‘we are not acquainted 

any existing sea-bottom utterly destitute of marine animal . 

authority for the occurrence of vast beds of an argue” 
which are perfectly destitute of any vestige of life or org 

are now in process of deposition over large areas | 

profundity. Moreover, whatever our present seas might * 

we must not forget that there are many ancient marine 100” 

not mi 
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necessary to notice this, lest an incautiously worded sentence 
which, after all, is generally true, might be accepted as one of 
absolute and universal application. ; 

Under the head of Stratification, Mr. Tenison-Woods gives an 
ee eee 

cation. On one point, however, I must express my doubts. He 

Ihave for many years habitually examined every example of false- 
bedding that has fallen under my notice; but I have done this 

Ww 

the true obliquity of lamination is only seen when the plane of 

5 & & ® i B F 8 g B cas] 

_ ‘Substitute a more gm: 

: of examples, is that the angle of oblique lamination is very nearly 

: t, 
I am quite alive to the absurdity of opposing mere Impressions to 

“xact observations, and do not expect to have my general recol- 

‘Tenison-Woods ; but this impression is so strong upon my int 

; bat I could not refrain from putting it before you as part of the 

. > of, Water against Wind. I have not been able to leave 

‘surrender the point, On this head Darwin is clearly in error, 
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first in stating that the dip of the lamine is frequently as high ss 
45°, and, secondly, in referring them to disturbances of the sa 

during storms in which “the bed of the ocean is heaped up during 
gales into great ripple-like furrows and depressions, which ar 
afterwards cut off by the currents during more tranquil weather, 
and again furrowed during gales.” For my own part, I have » 
doubt that this lamination is in general caused by the flow of walt 
carrying sandy or other detritus from one level to another. As 
the grains fall over the verge they arrange themselves nS 
beds, descending to the lower level. This slanting front is mme 
diately covered by another thin course, dipping at the same angle 
This process I have often watched in the sands of Mo Bay. 
Tt is, in fact, this drift of wind-and-water-shifted sands The 
changes with such rapidity the river courses in that estuary, —" 
channels are continually but gradually altering at every Lee 
the principal cause of their sudden and dangerous alterations S 
believe, the action of the wind on very thin sheets of ppc 
ing very quick sands. And the layers so deposited are, W" 
solidified, the laminz of the oblique or cross or false sua 

= — we have such abundant illustration in the Hawkesbury 
eds, er 
The broad band of red stone exposed in the upper cating 

the second Zigzag deserves further investigation. I do not PY 
sume to question Mr. Tenison-Woods’ views as to its tH 
but only to indicate that it appears to form a dist ib jee 0 | 

that in the latter case, at least, it marked the passage ep i | 

Hawkesbury beds is their principal feature THF tye 
ck and thin out there, and their surfaces 

* 
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_ not truly horizontal ; but they are horizontal enough to be called, 
as they are by Darwin, Clarke, and Mr. Tenison-Woods himself, 

Indeed, allow the action of water in swamps or pools, and in 
, Of which action the shales intercalated in the sandstone give 

frequent, indications. They have been, he says, deposited in the 

ps, and subsequently eroded by the creeks, And this would 
‘ecount for many, but not for all of the phenomena presented. 

quote Darwin again: “In several 3 of the sandstones I no- 

iced patches of shale, which might at the first glance have been 

mistaken xtraneous fragments ; their horizontal lamine, 

Af the successive layers of sandstone were de xam) 

‘milar erosion are common ; an excellent one occurring in a 
‘Marry to the west of Rushcutter’s Bay, which is duplicated by a 
cues parallel section at the foot of the cliff to the east of Wol- 

loo. The evidence in favour of the existence of strong 

: Surrents of water is unmistakable. They have cut channels 

- through sands and shales, and filled them up again, sometimes 
_ Mth stuff derived from the immediate neighbourhood, containing 

frgments of the already indurated beds, and sometimes with clean 
“ud whi may have been drifted some distance. Such rivers are 

ound in a system of sandhills, unless the dunes be 
by the river, or intervene between it and the sea. 
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r, is not ye : 

rocks or minerals. I observed a good instance last year, a 
pany with the Rev. Dr. Woolls, in the gorge of the Grose od 
about a mile, as I should guess, from the junction of petit 
wood Creek, or two miles below that of the Burralow. est 
intercalated with and passes into the sandstones, and - oo 
much the appearance of a reconstruction of the materials & : 
older and more massive conglomerate, such as is f pies ; 

into and exposed by the river. Perhaps this is the fact, ir ‘ 

ae blowing sand during the whole period 
ee travel, and yet to remain rough 

coming perfectly rounded and polished. It may, 
ise of these fragments is to be sought much nearer 

If this be not the case, I cannot but 
character is adverse to the pneumatic theory. There 
enee of character that I can see between these two § 
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‘Tsand. If, indeed, any of our conglomerates were composed of 
coneretionary lu umps, I 5 ener Mr. Tenison-Woods’ theory 
80 far as se were in quest 

as to the cir of the beds. The general 
slope of te criginal ene from the base of those eminences, such 
as Mount t King Geo Mount Tomah, and Mount Hay, which 
ve been preserved fed denudation by their caps of basalt, down 

to the eastern esc carpment, is of course determined for us by the 
summit levels of the various ridges which remain as watersheds of 
general drainage. This slope, which is at the rate of 100 feet per 
nile, "dese all the appearances which would lead one to suppose 

as a plane of marine denudation. I am confident that no 
she contemplating it for the first time could come to any other con- 
clusion. ut, as Mr. Tenison-Woods justly urges, marine action 
isout of court.* The “ plane of marine denudation” must there- 
fore have its name erased from the evidence, in spite of its extreme 

Plausibility. And we shall be assured that no mistake has been 
made in this when we observe that the underlying coal measures 

Slope in precisely the same manner towards the same — 
Then the question occurs,—Were both formations constru ructed 
upon a pre-existing slope, to which their own bedding was accom- 

ted ; or has there been a general movement of ey in 

the west, ‘and depression in the east? I am certain examina- 
tion of the phenomena of the Hawkesbury valley that its bed must 
at one time—perhaps as far back as the period which we call Cre- 
'aeeous—have been several hundred feet above the sea, and that 

Within the Tertiary epoch it must have been at least 200 feet 
higher than at present. These considerations induce me to con- 

. 

; 
. 

es 

| 

<r = yeh are exceedingly interbating and riage 

. Sne, so far as: I am aware, oe previously pag ae to apply 
arg Hawkesbury rocks the tests of roundness and angu 

® distinguishi from wind 

tg at one time or other suffered attrition, or rather contrition, 

“om protracted periods of sand-drift. But though their 
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b 
evidently, an aerial deposit. Such rocks may have been—0 
rather perhaps have generally been—again reduced into theircm 
stituent grains, which have again been composed into a later 8 
stone, either aerial or aqueous, and that either marine or lacustn 
Out of the ruins of this another is built up, and out of this 
course of time, another, while nevertheless, in spite of their ia 
tudes of association, the individual grains retain their spherialtf, 

i i etoage. Atthe same time, it seems not 1mprod zi 

a Ep 8 Fe 
© 

1 
ps ne 

whether the southern and coast ranges are of exactly Ere est of 

account. . , . * * 7 fixture 3 

geographical position or local fixture © >. | 
the western portion of this great sandstone, I should po! i 
Nm scm tk 

: nd f su these 2 : : , a rived from the 

ing ofthe Carbonilecan ad's oir sandstones which appear tothe 

source the et 
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unbroken line of igneous eruptions which marks the whole course 
_ ofthe dividing range, from the ridge between Cassilis and the 

Talbragar, itself volcanic, down to the culminating points of the 
Blue Mountain Range. The summits between the Cudgegong and i 

s 

“ 

oe 

It is like the handle of a frying-pan, when the -pan itself 
represents the Hawkesbury basin, and, until I had the pleasure of 

hearing Mr. Tenison- Woods’ paper, appeared to me quite inexplica- 
ble. Now, on the contrary, it appears the most natural thing in the 

Grant that a sand-drift existed from the westward, blow- | oOo &, oo 

Mr. Tenison-Woods’ argument, I may refer to 
alley 
nes 

erous date, which 

i 
fel- 

/; one, as I should term it ; but large hollows in the orig valley 

ve been filled by a fine white quicksand, evidently of eolian forma- 

ton, in which water is abundant, as for example, at Killarney 
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Station, north of.Narrabri. Similar formations, ve 
general surface level, and below the sometimes eme. 

art 
; 

borate the views which Mr. Tenison-Woods has 80 nara 

in the two cases. If the Willela range is of entirely aeri goed 

_ Tregret tha: 
the further Statement of my own opinion upon 
ing subject to a future opportunity. Meanwhile 
to express, in as emphatic a manner as possible, my 8¢ 

have made the first A sa ; details and corrections Wt © from time to time, oe Professor Liverstpar said :—I am sorry to say I have 
pared any written criticism upon Mr. Tenison-W' 



THE HAWKESBURY SANDSTONE. 107 

very much in the position of a guest unprovided with a wedding 
garment ; but I made a few notes at the time Mr. Tenison-Woods 
was reading his paper, on the copy he kindly placed at my disposal, 
and I may now, agg be allowed to refer to them. I think I 
was appealed to by Mr. Tenison-Woods in one or two cases, and 
Sse it will = best for me to comment upon those matters in 

e first ins 

If I fition aright, Mr. Tenison-Woods apnnes to me in 
reference to the composition of the cementing material of the 
oe etry sandstones. There is, I think, no iota that for the 
most part this material is of a felspathic nature. Even on the most 

S$ present in the sandstone were ies derived from the 

original granitoid rock, but others have doubtless been formed in 

eteretiy:: 

per. 

me next question was as to the origin of the masses and layer 

e in the Hawkesbury rocks. There can, I think 
te no a that the wv first put forth by Gustav one 

ae Ww suggested by Mr. Tenison-Woods as an explanatio 

Be ot the presence of the oxide of iron in these rocks, sudiciently 

_ counts both for the presence of, and for the peculiarities pre- 
- Sented na much of the ironstone, but not for all. Probably 

_ me of ‘the larger horizontal bands or layers have been formed 
Much as we see bog iron ore deposits accumulating at the present 

Pld The larger veins pei ch oe formed by infiltration, 

masses, have probably been. en formed as a amanek alah 
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_ way. In the first instance, it may be assumed that ne be 

iron was fairly uniformly diffused throughout the rock, 

nt preat deme 
aes tion in many parts, y idea as to the origin 

I regarded them as of fresh-water ori 

meappe and in the ok beds of the a gage 

arly all writers upon geology refer to instances 
of this particular kind in sedimentary rocks, and fig! 
structure are given by De la Beche, Lyell, and 
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do. not think this would account for the very 
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I agree with Mr. Tenison-Woods that the evidence as to ice 
action in the Hawkesbury rocks is not at present sufficient to 
warrant us in attributing the presence of the shale boulders to its” 
agency. It is true that I have not made a special study of glacial | 
os but I have examined many of them of various kinds in the. 

poets has become covered up with sand, and since consoli-_ 
The screes or accumulations of rock fragments which form 

at the base of cliffs, both inland and along the coast, are either 

and sands, or they may be covered up without losing their angu- 
larity of form, and the latter appears to have been the case in this 
1 ce. Subsequent investigation may however bring to light 
indisputable signs of ice agency. 
_ M.. Tenison-Woods speaks of the consolidation of the loose sand 
Into a solid rock by the mere dead weight and pressure of the sand 
above. Now I have no objection to take against this at all, for the 
elects of thousands of tons of pressure should have a very great de: 
todo in bringing about the consolidation of a mass of loose and 
Porous sand, but I think that the cementing material has played a 
much more important part. It has long been a very interesting 
question to me, but one which I have not yet had an opportunity 
to tackle, whether there is any appreciable difference between the 

Specific gravity of a rock taken from the surface and of another 
Portion of the same rock taken from a depth, ée., whether the 

ground down into rounded pebbles, giving rise to conglomerates 

hay been consolidated, and that the lighter uncemented portions 
Were drifted away by the wind, leaving a mass of stones behind ; 

He bottom. It is thus I offer to explain the widespre 
glomerates which we find lying on the coal formation, with very 
“es ster over thousands of square miles.” But I 

BY 
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not account for the presence of pebbles of jasper, vein juar 
slate, and of numerous other materials such as we findi 

or of ferruginous and sandstone pebbles, i.e., they wo 

more or less hardened form mixed with ironstone ; in fact, 

blocks of stone of which the Druidical temple of Stonehenge 
built consist merely of masses of sand converted into quaraite a 
afterwards set free by the removal of the loose Eocene sand 3 
which they were originally surrounded. ne 

In summing up, Mr. Tenison-Woods states that “the aoa 
cliffs of the Blue Mountains are the hard central cores of sands 
the loose portions of which have been easily blown or washed away: — 
I think that there are a great many difficulties in the way ft 2 
explanation. The Haw kesbury sandstone seems to at . 
fairly uniformly deposited over its whole area, and I still thus 
that the mountains are mountains, because the matter which he 
filled up the valleys and connected cliff with cliff has sine 
Seooped out by the action of the weather and running water 
as I have said before, I wish to again examine these rocks 
the new light which Mr. Tenison-Woods has thrown upon the oe 
ject of their probable origin. ’ 

ore concluding, I should like to state how much g 
T have derived from Mr. Tenison-Woods’ paper, to 

tions of this kin 

Tied on. 

to be the origin s, I am sure that a full 
the question will serve to elucidate 



THE HAWKESBURY SANDSTONE. 111 
¢ 

a. 
F “the parallelism of the main lines of stratification is a prevailing 
_ feature in the Hawkesbury formation, and this alone is evidence 

equally convincing. ‘You cannot but be struck,” says 
Wilkinson, “with the undulating and hilly character of these 

any one look down into the valley from Piddington’s Hill and 
see whether the whole contour of the ridges and ranges are not 
strongly suggestive of aerial sandhills). Why, what could be more 
undulating than the gorges and gullies of the whole mountain 

just 
they have not been upheaved by the sea. Now, though horizon- 

‘Sea-level. Now, a fall of 3 feet in a mile is utterly inappreciable 
Ma section, but can readily be traced over long distances. — But 
here, at less than 50 miles from the sea, can we trace any tilting 
Nelination, though the beds must have been raised at the very 
least some 4,000 or 5,000 feet? Observe, also, that it is not a 
question of the Blue Mountains merely. The same formation, or 

_ *Yery similar one, is found scattered over the whole continent. 
a But hether we find it far away to the westward, on the summits 
_ “F mountains, or on the east side of the divide and close to the 

_ #4, it is always the same, with no tilting or inclination, but just 
_ $Sit was deposited in its peculiar undulating layers and laminated 

: false-bedding, When we add to this that the structure is that of 

2 <aptcaehig rocks the argument is very convincing. To say that 
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may have been fresh-water, it is objected. But the fo 
fresh-water fossils. The ferns are land ferns. 7h 
land fern, so is Gleichenia, and so are all the ferns 
The few water ferns that are known in existence are s0 
that a very little experience would distinguish them. | 
none of these in the sandstone. We ought also to have 
shells or other fresh-water remains, but we find none 
species of fish, which are rarely found in what I readily 
may have been lagoons or creeks in this formation. Thenag 

the sandstones and shales and the joints traversite 
this Mr. Wilkinson overlooks the fact that I admittet 
and 519 fissures to have been caused i inti 
am sure he forgets how this oxidation is explained | 

_ His words, “oxidation of water containing iron in 



ve peroxide of iron. It must have the aid of decomposing 
nic matter. a only way in which this can be explained is : 

by the surface vegetation. In this matter the conclusions are not 

_ Slomerates must occur at the base.” But why? May not a part 
: of a sandhill be blown away by small degrees, leaving all the 
ae heavier pebbles behind on the surface as a thick layer to be 
Subsequently covered up by new layers of drift san 
_ _ I thought I should have had the concurrence of my friend, Mr. 
4 ‘ilkinson, sien regard to the change of drainage following the 

_ outpouring of tertiary volcanic lavas on the summits of the divide. 
He admits, however, that the old channels were often filled up ” 

_ jese igneous outpourings, and a new system formed. That 
higher watershed was formed is not to be denied. That a i cate 

 Ofclimate was probably the result is not, I think, a far-fetched __ 
_ Inference. The whole of the i igae s tablelands i in ‘New England 

a Period I rate to, and any one ia see what an important in- yee 
fluence this has had in effecting climatial changes. Itisone of 
the causes which I suggest may have given the desert area of the = 
Blue Mountains a more humid climate, and thus encouraged @ 

s To the rest of Mr. Wilkinson’s objections, as they are more matters 
thd than facts in dispute between us, I shall not refer more 
Ptticularly. The ice theory and the drift theory are now 

: bare the world, with the observations by which Fam 4 are sup- 
at Ported, and they must now rest upon their own m 
: ~ I think on the whole that I must thank Priest Stephens for 

: ge gh he has given to my views in this matter, On one or 
Wo points he has misunderstood me. One i is with : to the 
sneer ’ dredgings and the azoic regions of the deep. er I im 

+ these were not destitute of signs of life, I meant life = 
“ch was doubtless derived from the surface. Thus,in what is 

alld the the Globi bigerina ooze, there were abundant traces of forami- 

wi”, Now, these organisms have existed in all seas from the — 
tatliest or nearly the earliest geclogi ical and some of the 

es have come to us from very remote antiquity. “They al 
d'in all seas ; they are also very easily preserved in rocks. 
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quartz), even though the surface has been 
the rie of blown sand. i 

"S ] 
eee 

; nese contin exposed | 
_ the action of blown sand from the desert, and the members can 

judge of the effect of this from actual inspection. It can be seen 
the constant impact of blown sand has given the stone a 

~ most brilliant polish, but at the same time not a single angle has 
‘worn away. If the pebbles found in the Hawkesbury rocks 

“donot ot bear a more evident polish, the cause must be looked for 
in their long entombment, But the facts remain that the surfaces 
of the pebbles are generally abraded, not rounded as they would 
be were the action that of running Menara The exceptions may 
Well be due to creeks, as they are so uncom 
With regard to Professor Liversidge’s suateney I have first to 

him for the information he has afforded us on those matters 
about which I especially appealed to him. I have not expressed 

_ lnyself decidedly about the hyalite, though I threw it pt as a 
‘iggestion that polarized light gives a good test for its detection. 
But we must not expect very Spreab results from this method, 

_ because if the original grains were derived from granite, some of — 
the quartz from that rock _presents under the Nichol prisms the 
Play of colours observed in colloid silica. the beginning of 

_ Y microscopic work in this matter, I was inclined to think the 
Polarized light and the selenite plate would give me definite 

i thy § y 

_hyalite, the results were conflicting. Iam going to try again at 
Biting sections of the rock, and then I am in fies that the 

ae in the cementing medium may be better seen. My friend, 
ir. Wilkinson, does not believe that the > grains of sand will 

any clue ; t 
matter, 

‘that j in the matter of conglomerates I went out of my 
exp which 

la my theory. Still, I differ from Professor Lin e 
this, sree do in forming pebbles in such a formation : 

oxides of j iron, ——— Sipe of ie aoa, | 

lain a feature which, whether explained pan ec, By ; 
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a series of slides of eolian and watertonmel sl 

The President conveyed the thanks of the Society | 
J. EB, Tenison- Woods for liis valuable ati 



‘Tropical Rains. a 
+H. ©. Russent, BA., F.R.AS. Government Astronomer, 

[Read before the Royal Society of N.S. W., 14 June, 1882.] 

e years ‘past I fag praises. all the available r rain 
me “for this Plc st only for their value as statist 

 tauses and limits of our rains, in the es ope that by so doing some 
light might be preceding upon questions of great practical and 
Scientific im 

_. At the eat time rain observations are sent to me by about 
_ 270 observers. Of these by far the greater number are private 

measures, The majority live in places where there 

tecords as complete as they are, or to hope for any success in 

Wwever, still many large areas in the e Colony from which I get no 
‘observations, and some from which the rain is sent without any 

f wind the 

ies, 
gh that is very great, but is aa. ane for studying the 

no official observers, and it is obvious. therefore that abe 
for their assistance it would be quite impossible to make the 

hvestigating the difficult question of rainfall, &e. There are, 
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heavy rainfall, I am able to give the observations of thirty pase 
in a district from which a few years since I only got those of om 
observer. oy the 

In February this year a remarkable rainfall took place, and : 
attempt to trace the causes in operation at the time has ope } 
up some very interesting subjects of inquiry, which would or 
a longer time to investigate than I can at present C0! Ps 
that I have been obliged to hurry the preparation of this MP 
order to bring it before the Society this month, leevité "ai, 

formel 

of the S.E. trade wind ; the temperature had been A oe th 
110° in the shade, and the barometer began to fall slo “ie 24th ; the total fall to the 30th, when it began to 18% 
0°20 inch. At 7 am. on the 29th, this weather was i 

e and du 

ee 
ak 

._® It will be observed that the scale nsed for the rain. spot#ii 
differs from that in the annual maps, . The change Was RECS 55 

‘show such small quantities of rain as had to be represented # 
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wind, which was still blowing, gained strength ; and it is recorded 
_ that on the evening of the 6th, scud began to come in with the 
N.E. wind ; and at 8.30,a.m. of the 7th it began to rain. It is 
therefore evident that the N.W. monsoon, which attains its 
greatest force about the beginning of February, was forcing its 
way right across the continent to New South Wales, and in con- 

ga 
Bourke, it began at 6 a.m. on the 6th; and at Eversleigh, near 
Armidale, another 150 miles, it began at 4 p.m. So that the rain 
advanced at the rate of 12 miles per hour throughout the 340 miles, 
and this, be it remembered, against a steady opposing wind. You 
will see on reference to the map that the line of progress was 
SE. from Thargomindah to Bourke, then it appears to have been 
checked until it got to the valley of the Macquarie, when it resumed 
the §.E. direction to Coonamble, and thence turned to E.N.E. We 

_ S0heayy at any other station. Looking at the stations which had 
heavy rain, they seem to be arranged in a great curve, asif it were 

character, but formed 

current then blowing over the greater 
For reasons y 
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- given, we are unable to trace in the tropics the weather 
preceded this rain-storm, except along the telegraph overla 

_ where there was no depression. On the east coast of Q 

however, we find the barometers steadily falling at the 
January, and the lowest reading was 29°64, at Towns 
February 3, and this was followed by a heavy 8.E. gale. 
coast near Cooktown ; but it did not extend to Brisbane, 
proves that the storm was small, and if the centre did pass m 
of Bourke its effect could not extend into this Colony. But 

, have already seen that the slight fall in the barometer at Bourke, 
tre 

hours, so that the depression at Bourk : 
connection with that at Townsville. I once before trace 8 

. to Coonamble, where the very heavy rain ceased, and 

: move along with the upper current, so this 



the n wutbiies wind. For the purpose 
which seem to fall in some 

_ the main 
_ and part of Liverpool Plains, but in the valley of the Hunter — 

_ there was very little, and all the north-west of the Colony, especially 
_ Where the rain was so heavy this year, none at all fell. You will 
-, We ony the map that the winds were from E. to N.E., whilein  ~ 

+1882 they were principally 8.E. This year the rain be, , 
Sarcary 3rd_in 

_ Storms 
in Victoria, and on the 4th there were thunder- 

7 gan, and probably the change of wind 
8. started the rainfall, which ee py northwards. For 1879 

there are two falls—-one from 1st to 4th, which was not very 

light, and in the Liverpool Plains mabings iat hina pie 
were from S8.E. to It is worth noting ee on the. coast — 

had been jase —— from the 2nd te the _ 
5 and that eee of temperature was not so marked as “— oe 
instead of a 



on the 6th ; at Sydney the fall was 15 degrees from the 

TROPICAL RAINS, ty 

not sufficient moisture present in the westerly wind to pr 
such a heavy downpour as we have recorded in other years, 
fall in the temperature came as usual, and reached its atte bs 

6th, but it was insufficient to produce heavy rains. I havent 
yet had time to have these facts worked out for other years 
periods in the year, excepting one fall in September, 1878, 

i ind, is im 

of the monsoon, and seems to have been similar in character to the 

the N.E. in this instance; but the easterly ee 
cooler, and it is therefore improbable that it would + reid 

have not yet received the South Australian meteorological oD for February, 1882, so that I cannot compare the weather e 

It does not appear that there is any direct connectio 
and effect, but rather that the weather is chap 
rain at the two places, which are separated by some 

. rain ; ca 

ng or western districts ; while in 1879 the ® ie 

Be eee pton on February 6th, was at G peepee 
Sydney on the 8th, and in this instance also was qui"? 
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wary, 1880, the rain again on the 
‘Clarence River on cehibeg 29th, with SE, winds, and fell arr 
and there abetie the reared with winds south to east, until Feb- 
oth 8th, when the wind got to N.E., and it began to rain heavily 

at Bou rke. It is evident therefore that although the rain always 
® “comes about the beginning of February, at the time when, as we 

_ temperature ‘eich is. aren to take phat at that ferrari fall : 
sien is obviously due some cause external to the earth, — 

~ because it affects both bensiag her In the north the time is so well 
_ known that we have ice saints for these days of freezing cold. _. ey 

M. Saint Claire Deville, in searching meteorological records for 
evidence of this fact, found it in all, even in the most ancient me 

‘Ineteorological documents—for instance, in the observations of the 
pupils ofGalileo. These observations extend from 1655 to 1670, and iS 

show that the minimum was reached on February 12,andI have 
before pointed out that the same remarkable phenomenon is ob- 
Servable in Australian registers. And in searching for a cause, , 

Several Continental astronomers have not hesitated ‘to say that 

, there i is little doube that it is the intervention between the sun and 

oe as it A pheorapet nip Mes. Sound the sun, sore it — crossthe < — 

; a Tuary so partially eclipse the sun, cutting off from : 

s his ght | ve heat ; and M. Erman considered ‘himself justified by by 
) investigations into a i records in saying “ee 
it did so, I have been for some years convin “ince det thie the S08 

satisfactory explanation of the fall of temperature in Fé see 
that thiire 4 is sufficient ence to prove that we must take 



ce. 
onesecond would have been enough : and a photograph of thest® 

: ‘ photograp 

sg would take one-thousandth part of a second, so that ev the 

ight reflected by the meteors is considerable, although 1 mus 

rt of 

oad » to which reference has been made. The Director 

age “a9 Observatory at Washington has very kindly sent 1 oe 

f ograph copy of their eclipse plate, No. 16 (1878), whieh pe 
oa forona very satisfactorily, I may mention tha pe i 

3 ee) was or 60 seconds, and that they found 

exposure the more they got of the outer 

pha but they lost detail nearer a sun, so they have nee . 
Gs from each plate the part that was best 

Discussion. | af 

The Hon. G. H C : areful ister © 
the rainfall in fx ox said that he had kept a¢ pe With 

rainfa own district for the past eighteen Y* 

Mer’ te the rainfall in Fe be 
time, and he saw by telegrams that ©" 



nurse crabtat 3 1 ait a ee! NS 

* Rs, ' yee 
& TROPIC. AL RAINS, <j 

. hay . * 

a consi congderblo fal of ain in th northern ; of Queens 
= aod in fat. that there had been a ag heavy downpour, 

Gate 
reached the mountains, when a cold wind sprang up fromthe 
south-east and all the clouds were blown away. Butforthis ~ 
unfortunate wind we would have had a fair share of rain, andthe 

Colony would thus have been saved from the disastrous conse- 

quences which had followed, in the death, he might say, of millions 
of stock. © The bank of clouds extended at first ina direct line from 7 i 
Bourke to Coonamble, but gradually decreased as it got nearerto 
the mountains. He referred to the heavy rain which fell at the 
breaking up of the long drought in 1878, and which came from the 
‘South-west, he thought, and came to the conclusion that the rain — <a 
depended upon the wind, ‘As the wind prevailed, so the. rain eA: 
prevailed ; if the wind changed suddenly, so the rain disappeared. 
If we only knew how we could control the winds we would be 

_ able to control the clouds ; ‘bat srhathee the winds were controlled 
by heavenly bodies or net, he thought none of them were able 

say. All his observations had tended to the — that ie 
' the rainfall altogether depended upon the course of the w a 

morning the river had risen upwards of 100 feet, but the 
cause of it was that there was a very high embankment, and the 

ascertained that there had been almost as great a rainfall there on 
the Saturday as had fallen in the district around Mr. Thompson’s 
‘Station on the Thursday. That was the greatest coarse he had | 



- such an enormous ; 
_ the solution of the matter, it was clear that we had a learn in reference to it. 

Six maps. } 
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Method of SencPRinie true eN orth or South, 

By J. S. Cuarp, District Surveyor. 

_ [Read before the Royal Society of N.S. W., 2 August, 1882.] 

Tus method is specially suited to this Colony and other places where 
asmuch as the 

k , and with their FitaPocotionl? as a centre two pen 

_ *or the southern hemisphere the radius of the outer fs corre- 

_ Spends in angle with the south polar distancé of «Octantis, and the 
radius of the i Aaa oa corresponds in angle with the g P.D. of 
Octantis, B. 

Owing to ike iaeioies | in right ascension between these stars, 

Viz, Thetis 49 minutes approximately, when the outer circle is 

Placed on ¢ Octantis and the inner one on Oct. B.A.C., 7020, care 

| exactly to the south 

a ree gan angle between tand any terrestrial object as 

the nt mark, the true 
peuing of the latter is ;

 determine en 

of th orenon of the lines is pointing to 
the south pole, the reading 

© altitude circle, minus refraction, gives at once the latitude. 

Sketch of the Lines of the Diaphragm when placed on the Stars. 

ec oN 

| 4 : es 
“SCs ae a 

f Pa 
a 

i w through inverting telescope. 
(©Octantis Go ie Corresponding vie and Oct. B.A.C. 

Tod the inn ite “rath revolves round the outer circle, 
a 

: fine thoy seen aay irrespective of the hour angle, the ~ 

‘pene and horizontal lines still points to the steep pole. 

e is the principle of the method. I will now p 
er more 

+h “hay to see that o Oct. precedes the other in its ‘path round - 
© pole, the intersection of the vertical and horizontal lines points 

ole. 

bg etailed information concerning the di mensions and 

Beg 



ae made larger, and consequently with greater precision, the 
_ in the field of view subtended by the circles being dependent on 
3 the radii and focal length. The size of the object-glass, 1}ineh, | 
ae Re wines Sm to see the two stars, which are respectively 

5D and 6 itude, when a full moon was mee oe 
cf r i i ay 

-_ illumination. The stars can be seen dist tinctly in ae telescope : 
- under the above conditions, notwithstanding a slight loss of light 

_. caused by the addition of the glass diaphragm, but the outer cirdé — 
Be _-is somewhat too close to the edge of the field of view, and I intend 

_ to remedy this defect by having the focal length slightly decreased. 
g to the annual change and sce for time of the yeat 

ot the south polar distances of o Octantis and Oct. B.A.C., 7020, 
: ‘of one outer and one inner seuthg two circles close together 
a a have pad substituted for the outer drdle, and two circles clos 
together substituted for the inner. Convenient radii for the | 
_ gireles for the years 1883 to 1891 are 44’ 20” and 43’ 20°; for ~ 
inner circles for the same years, 38’ an 



©. 7020 approximately 

The double circles, instead of one for each star, have another 
Advantage, for if they do not subtend the precise angles sta 
the angles they actually subtend may be found by testing, and 

the stars placed accordingly. ) 
__Thelines cut on the glass diaphragm by Messrs. T. Cooke & Sons, 

imation and other instrumental errors are eliminated by 

tn a telescope and taking the mean of the readings. The 

mes “sie has yet to be determine
d accurately. Speaking from 

be co. » 1 think, with ordinary care, the maximum error will 

-surveyj to be less than 15”, which for all practical purposes of 

ra is sufficiently precise. 
Medic! here be mentioned that, to find the stars, the altitude 

should be set to the approximate latitude, the needle floated, 

of tru horizontal circle set to the approximate magnetic bearing 

®south ; the two stars are then visible in the field of view. 

iste experimenting to adapt this method to the ordinary 

be .. € of a 5-inch theodolite. The same precision will not 

The nog but it will still be enough for all practical purposes. 

its cost, + i of carry ing about the additional telescope, as well as 

Sur “ill, however, be saved. 

and | bin who have not the required knowledge of astronomy 

Usual pratt trigonomet cy. 
. hitherto adopted will be enabled to determine it as 

rT on n riation in Nev th We 
Society in July, 1871, no attention was paid to 
the needle. : 

: of 



Re cpir 

@ basis 0} gs in 

hag. aa Ra be determined hereafter whale the marks have 

~ the star, similarly for the two circles for the other star. 

130 NEW METHOD OF DETERMINING TRUE NORTH OR SOUTH. 

The more frequently the true south. or oath is referred to as 
in the survey of land, the better will the 

pias Re i and the more accurate will be the maps of the 

isi ‘writing the above I have adapted this method to a smaller 
telescope of 9-1 inch focal length, which is the ordinary size fora — 
5-inch theodolite. On a bright moonlight night, and with the — 
lines illuminated, the stars can just be seen distinctly enough for — 
observation. Very satisfactory results were obtained, and if the 
lines and circles are well drawn on the glass I estimate the maximum 
error of the method at about 15 seconds, The cost of shes ; 
the glass diaphragm instead of the spider-threads will be ' 
10s, ; the former serving also for field use may be permanently — 

telescope which I thought at first necessary is now dispensed with — 
I may mention that for the small telescope the lines on the — 

glass should not Ee aut too fine, as moderately thick ones are seeh — 
with less illumina 3 

It will be eed that the stars above mentioned are only visible j 
in the southern hemisphere, but a and A Urse m minoris may be — 
similarly observed in the northern hemisphere. These two are 

suitable for small instruments, whilst for larger, other suitable 
stars nearer the pole may be selected. 

For computing the sizes of the circles :—Linear radius of circle 
= focal length x tan. required angle, the angle for one circle being 
slightly over and for the next circle slightly under the N.P.D. of 

I desire to express my thanks to Mr. H. O. Russell for his 

— and help in working out the details of the mechanisii. : 
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. Notes on the Progress of New South Wales during 
| the ten years 1872 to 1881. 

_ By Curisrorner Routeston, 0.M.G., Auditor-General, President. — 

[Read before the Royal Society of N.S. W., 6 September, 1882.) 

_ Ten years ago the privilege was accorded to me of addressing the 
Royal Society of N.S.W. on the subject of the progress of the 
Colony during the preceding decennial period. I purpose, after 
the lapse of ten years, to review the progress we have made, and 

to compare it with that of the previous decennary. 1 not 

to use very elaborate statistics, merely sufficient to show. 

the results of our advancement under the heads of (1) Population, 

(2) Production, (3) Trade and Commerce, (4) Accumulation. 

P. 1. PopuLaTION. 

’ The Census taken on the 2nd April, 1871, resulted in a total 

Population of 503,981 souls, of whom 275,551 were males and 

were females, the increase over the population of 1861 

3,121, or 43-64 per cent. The Census taken on the 7th 

, revealed a population of 751,468 souls, of whom 

to ate births over deaths, and 76,172, or 15 per cent., was Gue 

were excess of immigration over emigration. If the Cole 

ee > paaail out amongst 
its present inhabitants, 1t would yi 

te acres to every man, woman, and child in af ; 7 ea 

Popula 
ensity of th 

the “re in the county of Cumberland, exclusive of Sydney, 
4 y would carry a population approaching something like 

r 
t inhabit 

Oe Hadas S6 i; as by the want of ry is retarded in its progress by We ° | 
labour, and the experience of the last ten years amply justifies -e 
= rtion which I hazarded in 1872, that of all causes viene? 
% “ional =  Weath the power of population is the most influential. 

_. ; 2. Propuction. 

Statistics still show the pre-eminence of our pastoral eae 

,Yery other industry. We commenced the decennial oa : 
Ais paper refers with the undermentioned live stock : 
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Horses, 304,100; cattle, 2,014,888; sheep, 16,278,697. We © 

ose the decennary with —Horses, 346,931; cattle, 2,180,896; 

sheep, 33,062,854. Itis a noticeable feature in the returns of 

live stock that whilst the cattle increased by over a million head 
ing the first five years of the period under review, they have — 

decreased by nearly the same number in the last five years, and 

we have now to record an increase of only 166,006 head in the 
ten years. In our sheep-farming operations, the very opposite 

ou . 

pr 
exhibit such expansion. In connection with this increase in the 
number of our sheep, the question that forces itself upon our 
attention is this: to what extent our pasture lands will enable 

us to increase our production of live stock, so as to supplement 
the deficiencies of the supply in Europe. It has been estimated 
that the production of meat in the United Kingdom is equal to 
1,090,000 tons, whilst the consumption reaches 1,740,000 tons, 
showing a deficiency of 650,000 tons in the home supply. It 1S 

moreover, known that the continent of Europe is not able to feed 

its own population, the estimated consumption being in excess of 
its production no less than 143,000 tons. The statistics also 
reveal the fact that the cattle of France and the sheep of Great 
Britain are declining in numbers, whilst the average increase ofthe 

population of Europe is advancing at the rate of three millions 
e difficulties of conveyance have now been overcome, 

_since a 70-horse power engine is able to maintain a temperature 
6° below zero in a chamber capable of holding 10,000 frozen sheep 

or 250 tons of dead meat. Some idea of the magnitude 0 the 

_ less than 650,300 tons, of the value of £26,612,000, in the Mer . 
1880. The increased consumption of meat in Europe, it may” — 
observed, is not only attributable to the increase of lation 



|g proRess OF NEW SOUTH WaLEs—1872 70 188], 133 

progress and well-being of this country. There is just one point 
more that I wish to draw attention to, and that is the diminution 

in umber of our cattle. The returns on March 31, 1881, 
showed 2,580,040, whilst those of March 31, 1882, showed 

2,180,896, a deficiency of close upon 400,000 head in the twelve 

months, This is partly owing to losses through drought, but I 
believe may be attributed in a greater degree to the substitution 
of sheep for cattle on the pastures of New South Wales, and the 
demand for cattle to stock the vast plains in the Colony of Queens- 

land, lately brought into occupation. And there is yet a further 
consideration which presents itself to my mind in connection with 

our pastoral industry, and that is whether without artificial aid 

We can maintain the rate of increase in our flocks which the last 

ten years has developed. I am disposed to think that we have 
arrived at the maximum which our native grasses will in ordinary 

Seasons enable us to depasture. We are apt to regard moist 
Seasons as the criterion of the capabilities of our pastures, for- 

getting that moist seasons are the exception and not the rule ; and 
Wwe are not readily disposed to make allowance for the deteriora- 

tion of them by persistent overstocking, by the ravages of marsu- 

pials, and by the injurious effect of long continued droughts. 
i r' There is no chance given to the best grasses and to 

= they are said to be dying out in many districts of the Colony 

t behoves us to look seriously to the injurious effec this 

the growth and quality of our wool. 
: shapes the year 1871 we exported the produce peers 

‘ony as follows : quantity, 65,611,953 ibs. ; value, £4,748,160, 
a at a little over Is. 5d. per Ib. The clip of 1871 was est 
pis ab have produced an average of 4 Ibs. per sheep shorn; and 3 
as ee *1 lization in the London marketthere 

the ate, and it must be re assumption only. In 

£7 pant 1881_we exported : quantity, 139,601,506 Ibs. value, 

ta 9,787. The estimated value in this case is very little over 

a. Pet hh, as compared with 1s. 5d. in 1871, and this may be se 
ean Sie nae esanetien ool oing home in the 

over the entire clip. In the ten years since 18 

five wool to the value of 55 millions sterling, or at the rate 

ohne mys illions per annum, calculated at the average 

“Lie 2 a4: per Ib. 
result, ay Preserved Meats, d-c.—In order to arrive at the 

rh. cur pastoral industry, it behoves us to trace to of 

“het profit our flocks and herds have be
en converted. In 18 



here’ that the e figures i a 
years 72 to76, difer very lite from thas given in the yeas : 

astagnation of agricultural industry durimg °™ — 
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t seems that we exported deste yes _ overland live stock to the 
“walt of £956,223; preserved m £133,266 ; a hides, — 

, £317,604 ; total, £1,407, 093. “To these 

: 
a 

oe value of wool exported, £4, 748,160, bringing up the value of 
the total pastoral industry to £6, 155, 253, N ow, we will see what 
we did last year. It seems that we have no record of the live 
stock driven overland to Sumani’: The figures are therefore 
confined to the numbers exported seaward or across the border to 
Victoria. It appears, then, that the live stock exported was 
valued at £777,674; preserved m &e., £211, 504 ; tallow, 
hides, leather, esi £677,064 ; total, el, 666,302. If we 

these figures the value of the wool, as previously shown, £7,149,787, 

we arrive at a total of £8,816, 089 as the produce of our pastoral 
r2 ons 

upon the returns of 1871. It is more than probable that the 
surplus over the advances on the clip of 1881 would bring up 

the value of our pastoral produce to considerably over ten millions 
ster] 

Agriculture. —In my review of the progress of our agricultural 
industry during the ten years 1862 to 1871, I find that I divided 
the period into two equal parts, as offering a better illustration of the 

advancement that had been made in this important branch of in- 
dustry. I struck the average acreage under crop of si qe 
nial period, in order to reduce the figures to a more reasona 

pass, uracy. What t did we 
find then? We found that fon 1862 to 1866 tin average acreage of 

our principal crops under cultivation was as follows, viz. : wheat, 

124,666 acres; maize, 101,225 acres ; other crops, 125, 614 acrés 
—making a total of 351,505 acres; whilst the acreage of 

under wheat had thus increased by 36, 299° acres, or 30 per 
. under all 

other crops by 30,124 acres, or 24 per cent.. The average jee 

ture and labour, somewhat under £4 per a 
Well, now, let us see how we stand by the statistics of 188]; 

after ten years, as we would hope, of well directed industry. -For 

r ond years, 
2082 293 ; maize, 122,634 ; other crops, 272,349. Now, we 

indicati ting the acreage "ander crop for the fivé 

Ay) 

the first five pit 1872 to 1876, we find an average acreage 09 
a wheat 159,086 acres ; maize, 117,872 acres ; other crops, 173,109 

sand for th ve 1877 to 1881, 



a sat 

taking the aver- 

avs ; but if I assume that it equalled the value per 

clan as the average of the previous ten years, its i 

Fs a be questioned. Well, then, the average value per 

bushel or the ten years—1862 to 1871—is given at 7s. in Sydney; 

ye ‘ie cae Pek the fact that the rainfall of the last ten years 

' oe “set the average. It may, therefore, be assum that 

enka. Sa te is less unfavourable to wheat-growing than it is 

to other descriptions of grain crops. 

to feed “i as with her meat supply, Europe is no longer able 
her population. If we sum up the total of grain crops in 

wants eet, Europe look for food to supply he that ihe 

last year sng It should here be noticed that we pa) , 

(Pr Into New South Wales—flour, 33,047 tons, valued ab 
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£388,451, and Wear 260, 8 bushels, valued at £58,642—_ 

£447, 093 ; whilst in 1871 we imported—of flour, 18, 161 tons, 
valued at £255,484, and by 1,041,496 bushels, valued at 

£286, 164—£541, 648. 1 think it will be found that the importa 
tions of bread food have averaged half-a-million sterling annually, — 
which represents five millions of hard cash gone out of the Colony — 
during the ten years. 

Sugar —The expansion of our sugar industry has been very 
marked. On the 3lst March, 1872, we had 4,393 acres under — 
cultivation, of which nearly one-half was productive and yielded — 
1,241 tons of sugar. On the 3lst March, 1881, we had under — 

cultivation 10,971 acres, of which 4,465 were productive, aa and 

yieided 7,300 tons of sugar, at the rate of nearly 13 ton per acre 

and of the aggregate value of over £200,000. Whether this is — 
- destined to become a permanent industry amongst us we cannot 

yet tell. It must of necessity be confined to the narrow limits 
of our northern seaboard. As yet there is no indication of any 

thing Spanair “ the profitable cultivation of sugar in the way 

of such as the white ant in Northern Australia; 
but the me susceptible to injury from the severe frosts 

which visit ts higher lands removed from the coast. 

Vineyards .—We commenced the sopret with 4,152 acres 

imated 
602 >, 007 gallons of wine and 6,628 een of brandy. ; 
noticeable a gradual but not a rapid development of this industty, 

Gold. The ene industry has languished. In 1871 5 : 
mining population produced 321,468 ounces, of the value a 

£1,232,011, whilst in 1881 the produce was only 190,445 02s. 

the value of £396,954. The number of persons engaged in the 

_ to 20,000, ‘whilst by the late Census the number of persons 
“es gold-mining did aoe much exceed 10,000. There have ‘ 
produced during the ears under review 2,095,651 ozs., of 

eget vente: valnp £6 £7,643,65 ompared with 3. 3,520, 515 Oty 

of the aggregate value of £13, 113,205, during ner "decade which 
preceded i Tam not sure whether 



f labour into other less uncertain and less fluctuating channels 
- will be attended with greater benefit, not only to the best interests 
of the country but to the character and habits of the people. 

 Ooal.—In the ten years 1862 to 1871 our coal mines produced — 
7,230,552 tons of coal, of the value of £3,149,776, or at the rate 

_ of alittle over 9s. per ton. In the ten years 1872 to 1881 they 

_ produced 13,927,800 tons, of the value of £7,364,293, or at the rate 
_ trather over 10s. 6d. per ton, estimated, I believe, as at the pit’s 

_ mouth. The progress of this industry has been seriously retarded 

is by the frequency of the unfortunate disputes between masters and 

_ men, Our export of coal has not kept pace with that of industries 

_ 6fmnuch less promise. In 1871 it amounted to 565,429 tons, of the 

Value of £256,690, whilst in 1881 it amounted to only 1,029,844 

of the value of £416,530. The home demand is with difficulty 

supplied, whilst the foreign trade is driven to other countries 

Where the labour difficulty is less precarious; and this trade, which 

should hold the place as second only to that of wool, makes but a 

very poor figure in the general exports of the country. 

I should not be doing justice to our mining industry were I to 

omit any mention of our tin, copper, and kerosene shale. Tin did 

not find a place in my review of the Colony’s pro 

an epartment of Mines, and I give it to you as it is given to 
®:—“Previous to the year 1851 coal was the only mineral 

rem, and even up to the year 1871 the only minerals which had 
Sat i were coal, shale, gold, copper, and antimony 3 

ting the ten years ending December 31, 1881, tin, silver, 

thstanding the decrease in t value of the 

gold, from £1,259,864 in 1871 to £1,107,560 

en an inc ‘in the annual production 

rals taken together of from £1,475,372, in 1871, to 
The development © in-mining, WIC 

rogress that the mining industry of New South 

is apparent when we compare the value of the 

the past ten years with that 
of the production 

receding decades: Value raised 

years ending 1841, £81,275; 

1871, £16,638,574; 1881, = 

© of the coal raised prior to 1832 is £4,194. 

cannot fail to show the increasing and national i
mportance 

g interests of New South Wales.” 

Wales 
mineral 

1851, £634,937 ; 
|, -£28,441,800. 
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3. TRADE AND COMMERCE. 

_ It was shown in my review of the progress of New So 

£129,609,204, or at an average annual rate very 0 

approaching the imports, namely, £12,960,000. The imporis — 
were at the rate of rather over £21 per head of population, and 

the exports at rather over £20. But there is a noticeable feature — 

indicati growth of our trade during the 

b ? 

: ’ : 
£58,856,046—together, £116,992,740,—the imports from 181i — 
to 1881 reached £74,933,715, and the exports £70,755, 1 2 

the decade ending 1881, we find that our trade expanded from 

£158,981,239 to £262,679,613, being an increase of over OM 
hundred and three millions sterling, or 65 per cent., on the last ten 

years, The question as to what extent this trade is carried on wih — 
arrnuread ot a Ms 4 * ge amg S 

I g tg 
The prestige which these Colonies have acquired as a field for the 

velopment of the age affords to commercial and well 

en 

Shipping.—In order to carry on the trade just referred to itwout 

be interesting to notice the expansion of the shipping employee” 

that purpose. In 1871 there were entered inwards 1,891 ves 
equal to 706,019 tons; and outwards, 2,123 vessels, equal to 794 
tons ; together, 4,014 vessels, of the aggregate tonnage of 1 
tons. In 1881 there were entered inwards 2,254 vessels, ; dp96t 
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shows that whilst in the number of vessels employed in the trade 
there is no extraordinary expansion, yet in the tonnage of those 
vessels there is an increase of 1,286,021 tons, equal to 85 per cent. 

_ Fifteen or twenty years ago the larger sailing-vessels which 
_ quented this port, of from 1,000 to 1,500 tons burthen, made not 

ching in round numbersa million tons. Indeed, the carrying 
‘trade of her shipping seems to be rapidly monopolizing the com- 
merce of the world, which in some degree at least may explain how 

_ it is that simultaneously with agricultural decline the wealth of 

the country seems to increase. The Australian Colonies must 

largely participate in the advantages which this extension of her 
commerce brings to the mother country ; and New South Wales im 
Particular, with her great maritime advantages, her unlimited 

_ ‘Supply of coal, her unrivalled harbour, and her free-trade symp 
- thies, should of all others take the lead in the race of commercial 
_ Progress which the facts I have stated present for our com- 

: 4, ACCUMULATION. 

. Se the close of the year 1871 there was, in coin and bullion, m 

ied the Mint, in the Colonial Treasury, and in the sev 

_ “the Colony, £2,522,387 ; on deposit in the Banks, £7,043,885 ; 
ule in the Savings Banks, £945,914—together, £10,512,186 3 

quarts ‘erops amounted in round numbers to eight and three- 

’ We had millions. Let us see how we stood at the close of 1881. - 

£3,538, rp and bullion in the Mint, Treasury, and seve Banks, 

g2 8313 5 deposits in the Banks, £20,318,016 ; deposits in 
USS Banks, £2,698,703—making a total of £26,555,032, or at 

| per head of the total population (£35 5s.), 

oa more than double what it was ten years ago- These 

ample 

characterises 

Pa 4. ¥ people, we have evidence in the f 
fe that viossion of wealth amongst the industrial classes. 

Guilst the average deposits ten years ago did not excise 



are not perhaps one-fourth of what they ought to be if ie 
1 

» 
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people were taught to exercise a little more self-restraint, 

t 

exaggeration to say that there is no country in the world wher — 

the hours of labour are so short, the remuneration so liberal, the 

necessaries of life, on the whole, so moderate in price, and the 

means and opportunities of — so largely availed of; but 

we are a thriftless community, as is amply evidenced by the lange 

amounts of eleemosynary aid contributed by the State and by 
voluntary contributions in support of charitable institutions, et 

ceeding, as it sag faaette ait a year, or at the eye . - 6d. 
head for every man, woman, and child in the 

The discounts : the asl Banks at the close of 187 1, and the 

mortgages on land and live stock, and the liens on wool aad crops, 

amounted to nine and a-half millions sterling ; whilst at the clow 
of the year 1881 they amounted to :—discounts, £20,935,5%) 
mortgages on land, £5,268,449 ; ditto on live stock, £4, "623,914; 
liens on wool, £904, Oll: ditto on crops, £42. a 
£31,774,224. "The discharges during the course ‘of the yet 
amounted to £4,800,156,—leaving the sum of £26,574,068 at 
net liability on the trade and industries of the Colony at the dos 

of the last yet The net liability at the close of the year 180 
was £6,906,066 ; at the close of 1871 it was £8, 733,847, and at 

the close of 1881, £26,974,068. ; 
o greater eeidenas could be adduced in support of the cm — 

clusions to which this inquiry has brought us as to the marvells 
think that w of the trade and resources of the Colony. I dont | 

to fear. But money won’t manage itself, and we have seen | 
we have more than three times the money to look after bee | 

ten go. It behoves us, then, to eeire and examine ® 
system on which this large credit is worked, and assure oums¢”” 
£ its soundness and rectitude. Our large aoe 

readily recognize where capital can be safely advanced a 
capable of understanding the opportunities constantly presenti 
themselves in a new country like this, and making a sap 

Ss e conclusion of my review of the pi ae of the * 
from. 1862 to 1871 T find these words :—“ We appear now | 
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Royal Society who listened to that paper, and they will be able to 
in how far the picture brought forward to-night transcends — 
presented in 1872. In 1871 the population of New South 

ales was 519,182 souls, her revenue was £2,727,404, and her 
e amounted to £20,854,540. In 1881 we have seen that her 

population had increased to 751,468 souls, her revenue to 
£1,377,786, and her trade to £33,458,829. The trade inwards 

ards, per head of the population, was—in 1871, at the 
mate of £40 3s, 4d; and in 1881, at the rate of £44 10s. 6d; 

: revenue increased from £5 5s. per head in 1871 to 

regarded in its social, moral, or religious aspect. I would only 

Discussion. _ 

a8 Me. G. A. Lioyp hoped this paper would appear in print 

4 Wes 180, 80 that it would give the members some opportunity of 

inne it well over and discussing it at a future meeting. Tt : 

a ee ee ne ag ee a 

be found at this icular moment when they had 
‘ ce essfully ata as of the question which had on 

nS the first consideration
 of which was entertained 

by 
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youring to develop these shipments of meat to England. Now 
means had been discovered for sending it they had not the article 
to transmit, and it was evident from figures quoted by the President _ 

now, in lieu of the small vessels of former days, we had enormoe 

floating palaces coming in, showing a development in trade at 
rapidity unequalled in any other country. It would be pleasi§ — 
to find in the future that these enormous vessels left a 4 
profit to the shareholders of the respective Companies in : 

for their enterprise. All present must have felt highly indebted 
to the President for his very excellent paper, the discussio 
baa might well be extended over to the next meeting 

- Socie’ a 

Mr. Witxrixsox, Government Geologist, quoted facts whith 4 : 

dissipated all notions as to any falling off in the mining industri 
of the Colony, although the production of gold may have d ’ 4 
Mr. Cuas. Moors, Director of the Botanic Gardens, briefly rea x 

to the question of water conservation ; whilst Mr st Mr. ALEX. UB" 

commented upen the want of population, attributing the deficiem? 

to a want of proper advertising at home. pee 
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On some Carboniferous Marine Fossils. 

q ‘By the Rey. J. E. 'Tentson-Woons, F.G.S., F.LS., Vice-Pres. 
j Linn. Soc., N.S.W. ; Hon. Mem. Roy. Soc, N.S.W., ce. 

[Read before the Royal Society of N.S. W., 4 October, 1882.] 

: Texhibit tonight two good specimens of Aphanaia mitchelli 
: (Cor), and a very large one of A. gigantea (De Koninck), which 

. Amongst the fossils sent to Europe by the eminent 
explorer, Sir T. Mitchell, and also by the Rev. W. B. Clarke, to — 

_ Stones of Glendon and Wollongong, which were described by 

sor M‘Coy* as a species of Znoceramus. It was, however, 

only with considerable doubt that it was referred to that genus. 

fhe diagnosis is asfollows :— Longitudinally ovate, one-fifthlonger 
wide, ightly oblique, inflated, hinge-line oblique, nearly 

_ “qualling the width of the shell, forming a slightly compressed 

Se ks of growth. 
Po ay 4 margin of this species is much thickened, which removes 

, rom Posidonia ; while, as in many of the German cretaceous 
nocerami. it 18 not possible to observe any traces of the transverse 
aaa pits, nor can we be sure whether thesespecies possessed 

fea not. Meanwhile I shall leave the present species 1m the 

cane vs 28 its obvious allies alluded to; and even if future 

Sine es three lines; width, one inch nine JINeS 5 

ides? Sbout an inch and a-half, Dedicated to Sir Thomas 
+ _2,0ne of the first to make known the existence of fossils in 
Tocks (W, ollongong).” 
— 
Pu nals of Nat, Hist., vol. xx (1847), p. 299, plate 1, fig. 1. 

Professor Sedgwick, there were a few specimens from the sand- 



to the ventral; smaller suborbicular. Foot impression (!) 4 — 

little behind the hinge margin, and very small.”* The genene 
character is, of course, mainly depending on the muscular 
impressions. 

Relations and Differences.—Shells of this kind, certain species 

of which attain large dimensions in their general shape and om — 
mentation, resemble Jnoceramus, but they are distinguished by 
their muscular impressions and hinge area same characters 

hing mae 
these forms.” See also Clarke’s Sedimentary Formations, 

_ and near the border; one oval, 3 centimétres In its gree 
—— 

k. Brussels, 1876. In which 
* Abridged from Recherches sur les Fossiles paléozoiques de la xX. ee 

- Sud. Australie, par L. G. De Konine: n oe 
of all these fossils are given on beautifully executed lithographs. 

‘ 
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aiiaicler, 3 mingling with the other, which is double its size, 
red emarginat aul the entry of the other. Foot im- 

the thickest aa and about 3 er 
ge sl It is probable that these fossils belong to an 

_ estuarine formation. The strata at the Cemetery Hill, whence 
specimens were taken, are light yellowish brown micaceous 

mado full of a coarse waterworn conglomerate, contaimmg 

n inch to 4 

_ Which T exhibit. I have not as yet examined them microscopi- 
ally. The thinness of the shells, the deep sulcated growth, and 

the character of the shells themselves, all poin t to a brackish 

water deposit, such as we find at the mouths of rivers, where 

DS peti 0 

> ndescribed species. I may add that the specimen from whi 

Pala inek's figure was taken was destroyed in the Garden 

im fire, That which I possess is at present the only one - 

j 

Pate EXPLANATION OF PLATES. 

| moe cnet i, ae op 
= Ti back, and side views of Aphanaia 

4 Figs. 4 ana 5. aay ‘a side view 
of Aphanaia mitchell, De 

h half nat Fig. 9. Sanguinolites tenisoni, De ‘Kon, nat, size. 



ptt ent 

ii ih 

Peat awe Dee, 
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On some Mesozoic Fossils from the Palmer River, 
; ueensland. 

By the Rev. J. E. Tex1son-Woons, F.G.8., F.LS., Vice-Pres. 
Linn. Soc., N.S. W. ; Hon. Mem. Roy. Soc., N.S. W., &e. 

[Read before the Royal Society of N.S.W., 4 October, 1882.] 

? 

found a Belemnite at Mount Abundance, in the same Colony.* 

v. W. B. Clarke also recorded that, between the years 

‘ mites, &c., in strata on the Moresby Range, Western Aus- 

as mentioned by him in a paper to be cited presently. In 

ler remains, which taken together enabled Professor M‘Coy 
for the first time with certainty that a cretaceous 

18, where there is a very 

discovery of this fossil 

nocera- 

= tery thick, coarse, fibrous shells, Aan with a 
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formation existed in Australia. Previous to this Mr. A. Gregory ' 
had, in a paper read before the Geological Society of London,* 

vol. xxvi, for 1870, p. 226), on Australian Mesozoic Geology and 
Paleontology. In this paper many species were descri 
figured, and it is undoubtedly the most valuable contribution to 

the palzontology of Australian mesozoic rocks that has yet been 
made. In 1872 Mr. R. Daintree published in the same Society's 

Journal, vol. xxvii, p. 271, a very lengthy report on the geology of 
Queensland. In the appendix to this paper Mr. R. Etheridge des 
cribed and figured a number of Cretaceous fossils from various parts 

of the interior of the Colony. In February, 1880, Mr. R. Etheridge 

jun., read before the Royal Physical Society of rae be i 

Queensland. In this essay there are full descriptions and figures 

of many paleozoic fossils, besides figures and description (plate li, 

figs. 55 to 58) of a new Cretaceous C'rioceras (Cc. jacks) which was 

found by Mr. Jack in the mountain sources of the river Tate, not 

Record for 1881 I announced the discovery of a new bed of cretaceous — 

fossils on the Burnett River in Queensland. This list includes all 

the palzontological literature on the mesozoic rocks known t me 
There is one circumstance connected with most of the fossils 

described as Cretaceous in the foregoing papers, which is that the 

beds in which they occur are rarely described. This has 

partly from the fact that the specimens have been collected by 

those who knew little of geology, and they have frequently “J 
through two or three hands before reaching the geologist who a 

scribed them. But there is another reason for this. In 

un 

tirely unconnected with any beds or strata. This is th 
believe, with the fossils found in the Tate River. In the 

those now to be described from the Palmer River, abo 

north of the Tate, the same thing is observed. In th 
the stream, which runs through granite and paleeozoic ¥ 
laid by recent trap and Desert Sandstone, large nodules 

* Quart, Jour. Geol. Soc., Lond., vol. xvii, 1861, p. 475. ? 
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clay are found. They vary in size and shape, but are generally 
rounded, and about 6 to 10 inches in diameter. A good many of 
them are septaria, which, when divided and polished, are of great 

uty. Others, when carefully divided, reveal fossils in a more 

or less perfect state of preservation. I have no doubt we have in 
these instances the remains of what have been extensive mesozoic 

pecte: ins, with a few of the corals of compact tissue (Oculi- 

) are found. her remains have been removed, and 

Show their former presence as casts and cavities in the rocks. 

, Fesisting decomposition. Now it is found that. those eit 

Pil pee those in which the carbonate of lime exists in d 
cates Tagonite. Possibly these larger shells have their de- 
ition ti imal tissue con 

ake ther. e rest . 

i} beyon Neat horizontal calcareo-argillaceous beds. About sd 
ie this locality hundreds of belemnites are strewn re 

“taee of two ridges, but they are rarely found in the 80 
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shales, says Mr. Daintree, which crop up under the Desert San¢- . 
stone. Amongst the fossils with which I have to deal are thre — 
or perhaps four species of Cephalopoda all from the Palmer River, — 
and found in nodules as described. ; 4 

He says :—“ Of three species which are in the Australian collection 

sent me by Mr. ©. Moore, the first, a large phragmocone typical of 
the oolitic system (meaning by this the whole series of beds from 

the middle lias to the Kimmeridge clay inclusive), is 55 inches 
long, its greatest diameter 1°75; the section nearly circular. 
Above forty septa can be counted, and the whole number must 
have been fifty without counting the last chamber. The septa are 

internal, its section rather elliptical. The phragmacone is nea 
straight, with an angle o °. Of the guard only @ 
indication of a subcentral axis can be recorded. I cann 

present assign its distinctive characters.” From Wollumbilla 
In many particulars our fossil corresponds with the above, 

e difference will be seen from the following diagnosis :-— 

Belenwnites selheimi, n.s. Pl. 7, fig. 1. Phragmacone extending a 
an angle of 17°, circular, broken at each end ; 100 millim. long, ad a 
millim. at broad end and 15 millim, at narrow end. Chambee — 
—twenty-five in number, slightly oblique, advancing @ little nf 
the dorsal face, and retiring on the ventral, with slight Jater! 
flexure. An obscure carina on the d 
shallow groove for the whole” length. Siphuncle partly cove® 
with matrix, and not very visible. The fragment is shorter that 

that of Professor Phillips, and the chambers are relatively a" 
as there are fewer by fifteen in very nearly the same length, 7 

tions and collections in geology and zoology on the Palmer.) 

ty Aaa 
specimens from t

he Palmer River 
were 00” 

a 

Ammonites olene,n.s. Front view, Pl. 7, fig. 2 ; side view PE : 

is apparel 
natrow, is covered by the matrix ; surface crossed by rather a, 
obtuse sigmoid ribs, which are rather acutely bent in the eo 
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Some few bifurcate, about from forty to fifty in the last whorl ; 
diameter (taken across from extreme visible edge of last wher), 
103 millim. ; thickness, 17 millim. ; diam. of flexuous cost, from 

5to7; sutures very indistinct, apparently seven, much divided, 

rounded lobes on each side. _ The specific name is derived from 

the elbow-like bead of the ri 
tee eee 

very satisfactory comparison cannot be made, in ne of 

the extent to which the fossil is covered by matrix. Any attempt 

to liberate it only imperilled the whole specimen, as it was 

wisn brittle, so I — been gs ~ leave many points 

acute etphery (2) its broad sigmoid ribs. iron species of 

ammonites have been described from Australis. Four by Moore, 

4 tg nsis, ooret, vad in; A. 
brocchit, Sow. ; A. imacrecophalus, Schloth. None of these have 

any resemblance to this species. In all the shell is not ~ 8 

8 —9 

aq 

2 a S| =v 

A Mr. the almost aniobth shell, with fine ke which 

4 But Biheriage regarded as represented by a variety (A. mitchellt). 

3 this was already described by Professor ner under the 

th Seven ammonites, only two of which can be claimed as nie to 

© Australian deposits. If the present a is distinct it will 

make a third, but I hardly think that it is 

Il loosely and wes 
wr irregulare, n.s. Pl. 8, fig. 9.—-She oosely we 

ng interval. Coste of two sizes, the tuberculate ones lange, 

: <0 apae from one a by simple, narrow, round, undu- 

two ec vary in umber between the "gubercles 

ts species iffer from the typical form of the eet in the 

_o coiling, in which it combines pers = Sealy 
= Fetes, the latter especially, as 
sot plete. The nucleolar portion othe whee 
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quite blunt. M. Astier*, a great authority on the genus, is ag 

opinion that all species of Crioceras become Ancyloceras in their 
adult state, and that in the former genus we never find the perfect 
mouth of the adult shell. Again, Pictet} states with regard to 

Toxoceras that, from certain facts he had observed amongst the 

fossils of Switzerland and Savoy, he believed that the Tomoceras 
form and Ancyloceras form entirely depended on mode of growth. 
This was even in the same species so variable that one specimen 
might be referred to a Toweceras and another was so unrolled as 

tobean Ancyloceras. In the present species the first whorlas far as 
the termination of the tubercular ribs is clearly of the Zowoceras 
form, and if found in that stage of its growth would be referred 

to that genus. Subsequently, from impressions on the matrix, the 

shell seems to have straightened out and become an Ancyloceras. 

Two species of Crioceras have been previously recorded. from 
Australia. One is figured and described in Moore’s paper 

referred to. The other is by R. Etheridge, jum, in the Proc. of 
the Royal Physical Society of Edinburgh (loc. cit., p. 43). Mr. 
Moore’s species, 0. australe, will be dealt with presently. Cro 

ceras jackit, Ether, is quite a different shell from ours. The 

ceras from the head of the ders River, as follows — 

gigantic species of Ancyloceras, exceeding the A. gigas ot the Isle of 

Wight in size, and differing by having the transverse ribs large 
forking on the side, and a row of large compressed tuberel 
each side of the back, It most resembles the A. zaberelli of the 

French Lower Greensand. I name it A. flindersii.” I 0 not 
point out that this is entirely different from our species. 

Crioceras australe, Moore, Pl. 10, figs. 5and 6.—I believe that the 

specimen found with the last species is a fragment of the anew 

which is thus described :—* Shell very large, discoidal, W oo 

rounded, incurved, the inner whorls rather closely fitting, ae 
separate. In the younger state, as seen in the reduced pig is 

shell. In the adult shell the ribs become widely separated 
largest. chamber measuring 34 inches at the back, and © 
possess very acute ridges, with two depressed bosses on each rT] 

the depressions between the ribs being regularly oe ae 
block containing the last. five chambers of the shell Jt ih 

compressed on the back, and though it is not compl 

UW UGHiI. Wades Won Rnb oka ui’ Rbsge Westend” Bye we coin ice el rma gaee 



‘MESOZOIC FOSSILS FROM THE PALMER RIVER, QUEENSLAND. 153 

_ mouth measures 7} inches in depth by 7 inches in breadth. The 
- siphuncular tube is small, and situated immediately under the back 

_ of the shell. There appears no reason to doubt that the larger 
chambers belong to the smaller whorls, though the connecting por- 
tions are wanting. When complete it is probable the ‘shell 

bles 

only two distant tubercles at the side. _ But there is only one such 

Species of Crioceras or the above C. jackii, Eth., which it fagras 

Fragments of the inner coil can be seen showing Ge Preserved, , 
: a sr to be detached, regular, and close, as in the species 

. Mytilus inflatus, Moore, Pl. 10, fig. 7.‘ Shell smooth, slightly 

jneduivalye, curved, both valves inflated, marginsclose set, umbones 

mares, 2 vette, anterior, hinge-line extended and oblique, posterior 

_ tg and front rounded, dorsal surface smooth, with irregule 
_ eheentric bands of growth. This pretty little shell is to be dis- 

Sarin its very inflated , , its more extended 
hinge-line any) ry infla appearance ; 

as above diagnosis corresponds very exactly with two speci- 

that § sont which are, however, more than double the size of 
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the oolitic appearance of the rock is most striking. 

character of the Ammonite is even older. But, on the other hand, 

the species of Crrioceras, the shelly matter having nearly disap- 

peared, are fossils of quite another horizon, probably like those of 

the Flinders River. Neocomian or Lower Cretaceous: 

matrix has a different aspect, and the shells are fresh and new 
looking. How are we to account for this mixed fauna? Tf the 
fossils were associated in the same strata, it would be very 

puzzling. Seeing, however, that they are found as nodular masses 

List of fossils described in this paper :— 
1. BELEMNITES SELHEIMI, N.S. 

2, AMMONITES OLENE, N.S. vel var. 

3. CRIOCERAS IRREGULARE, N.S. 

4, C. ausTRALE (!), Moore. 
5. C. sack (?), Etheridge. 
6. Myritus rnriatus, Moore. 

EXPLANATION OF PLATES. 

Fig. 1. Belemnites selheimi. Plate VII. Fig. 
of nodular clay. Fig. 2. Front view of Ammonites olene. 

Plate VIII. Fig. 1. Ammonites olenc, side view. 
irreguiare. 

Plate X. Figs. 5 and 6, 
adherent clay matrix of nodule . Fig. 7. Mytilus inflatus. 

Phragmacone with 

The marked 

matrix formel 

Fig. 2. Orient 

: rt of te 
d 6. Two views of Crioceras australe, with part of 

- 

“ 
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Aphanaia a Kon., Ditto, side view. 

half natural siz 

(6,) 
Cri Noceras aust 

front view 

is 

i ack view. 
tale— Moore A 

Ditto, ba 

, one- third natural size. 

ey 
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Myt . : 
euinolites ter 

il Sangul 
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natural size. 
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Notes on the Aborigines of New Holland, 

By James MANNING. 

[Read before the Royal Society of N.S.W., 1 November, 1882.) 

| 

: f to my such 

hotes in writing I was a resident of those parts. For the first 

Pres pt, in vain, to christianize the blacks of that locality, 

Th the Queensland separation from this Colony took place. . 

€se facts are advanced in proof that the notes which I took, 

in 
Pe e Cod dasfar north as Rockhampton. At each su 

2 et of their faith was in every instance represented to m : 

abode where the sun rises. I may further add my 
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saw in the JIlustrated London News of that time the picture of 
two stalwart natives of that region, who were sketched from 
nature by one of the parties who went in search of those unhappy 
explorers. That picture represented those two fine-looking blacks 
to be minus the front tooth, which I considered had doubtlessly 
been knocked out under the sacred ceremony of the 
“Trangung,” the nature of which my notes fully explain. 

The extraordinary though incongruous parallel between the 
religious belief of the natives of this country with those of the 
Hebrews or of Christian nations caused a great d 

on my part. I may mention that almost the first person and 
friend to whom I showed these notes was Mr. Charles Cowpet 

afterwards Sir Charles. He saw them when we met el 

bourne, in April, 1845. He expressed himself to be much 
astonished at the revelations I had thereby made, 
divest himself of the idea that some missionaries, cau 

priests, or clergymen had been tampering with or Merde : 

and leading information. That confirmation I have since are . 

Broughton @ 

read, in 1851, he was so struck with the statements made, 
found them so ably and really logically supported by he osked 

for England in 1852 ; he died shortly after reaching home, an . 
copy has never since been heard of. My original paper “ions 



solitude in those 

with this fine aboriginal, whom I used to regard in the light of a 

c 

and will be found to give evi dition of the blacks 
“slag give evidence of the tradition 0 

~e religious creed much in same way as the Old and New 

ents contain the traditions of the Christians and Hebrews. 

: aot att ot ae ae “ Boyma,” or God, as will be under- 

ary and debasing ignorance under which 

‘Seep their women, through the supposed 
er, “ Moogeegally.” They degrade 

Hindus do theirs. 

their women 



158 NOTES ON THE ABORIGINES OF NEW HOLLAND, 

In conclusion, I wish to say that the singular recovery of 
these notes is due to the interest which Lord Audley and 
Mr. John Mann took in them, so much so as to have copied 
them in detail unknown to myself, and that their ade 
is due to the interest which Mr. Rolleston expressed about 
their having existed and been lost. To these gentlemen I wish 
to tender my thanks. Between a notes seem to 
have been destined not to be irrecoverably lost; and now that 
I have them again, and that as I have nearly the 

them to this our Sydney Royal Society. 
P.S.—The above constitutes my preface to the old notes 

which I am about to read you; but since I have penned 
this preface, and, indeed, only t this morning, I am_ placed m 
possession of st till further corroboration of the originality 0 
the subject matter of my notes. I had invited Dean 
to come here this evening, and, as an inducement I sent him 
a press copy of my preface to the notes, which he returned to-day 
with a very interesting note of his isda! part of which, I am 
sure, he would have no objection to my € 
me that he regretted that professional ye would prevent him 
from attending this mecting as a visitor, he givesm eres following 
information, which is most interesting, and gives acho 
confirmatio: written and said on ae subj 

ignorant of what he informs me as having come from tis 
Gunther and from the Rev. Mr. Ridley, although I knew 
they had both written on the subject of the faith of the blacks it 2 
years and years since the date of my notes ; and as they p? 
the same traditions, I shall quote them with the 
satisfaction. 

The Dean writes me as follows :—“I do not aed whether 
are aware that the late Archdeacon Gunther, of aes : 
pared a grammar of the aboriginal language, which went essor Mat 
few years ago, i, dirough the Colonial Secretary, to Professor 
Miiller. In this grammar there was a speci ic 
ace of the agg on the oe of a Baers > his Mr Ga 

? 
. 

white men, as they had not then had intercourse a me 

language, also, was witness of their faith, There yrs 

whom they gave the name of Baimé, or Bhaiame. 
noun, from haio or bhaio, which means to cut or make, 
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signifies maker. They applied this to Him who made all things ; 
they said that He lived far away, and that He would punish bad 

“menand reward good. This news was strongly confirmed by the 

4 second time carefully before they pronounce their judgment on 
the revelations made, which were never dreamt of before I made 

: a to pass almost a lifetime among the blacks in any quarter of 

7 a Youths until the latter have been sworn to reticence under 
: I, laa ceremony which my notes describe. ‘ 

wever, claim to have been specially fortunate in my 
oe and therefore, with my confidence in the validity of 

C there cements, I leave it to time and the future inquiries of 

have my notes confirmed in manner I have no doubt 

they will be 

TS ON THE Rexicious Creep, &c., oF THE Natives oF New 
HOLLAND. 

tural appearance, where the Almighty is represented 
vee Seated on a throne of transparent erystal of vast 

Which has its base in the great water, and heidi 

De Aeight towards the stars. In their notion of God’s 

eat 18 great beyond conception, beautiful to look upon, 
ha bly fixed in this erystal rock, with only the upper 

~ * Sipernatural human body visible. Around Boyma 
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and his throne are countless rays of rainbow colours, whi are 
designated “‘curanguerang.” On each side of the throne are seel 

attribute. Him they call “Grogoragally.” His divine offiee 
to watch over the actions of mankind, and to’ bring to life the 
dead to appear before the judgment-seat of his Father, who alone 

in the immediate neighbourhood of the supposed heaven of B 
os He, too, is perfectly cognizant of all events, and is revere™ 



odgeeg ppos days’ jou 
ine of Ballima. Beautifal plains, with numberless aX 

asia cialgae emus, afford him eternal happiness in his _ 

vk to heaven by a high and precipitous mountain, covert 
Sten beautiful trees. “His ascent on foot is rendered easy by a 

path winding round the mikintetoy called “ Dallambangel,” which 
*aseends ina three days’ journey. A ladder or flight of s steps ee 

: we Bother and Son ; and receiving from them such laws as may- 

er tt the Almighty to transmit to the human race, papers: 
\ 

=. . 

vay vseegally then descends again to the earth. 

: it, - doe yma. to the nor saci ca tribes, and from 

of Micdcostally on Mount “ Dallambar re 
shite a ts 

Is which descend from father to son 
@ semi-divine authority to act as doctors 

Ssed one as a “doctor”—he Lila pri 
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The wicked’ Boyma condemns to eternal fire in | ; 
- Grogorogally then hands them over to the aeons outside of heaven, 

. hewn are called “ Wawamolong.” nares evil spirits are d 

~ vey the damned down to ner where may 

frightful yells of the wicked ; they are then given in charge of 
lesser devils, and committed to the iden 6 pert fire. These 
devils are described as only half human in appearance ; they have 
long claws to their hands, with which ae seize > the unhappy 
wretches committed to their care. are monsters, having 
ugly “heads as big as a bullock.” The nieces of those suffering 
eternal fire were represented to me by my informant by mock 

writhings of his body. * * * This severe description of etemal 
punishment by hell-fire is inconsistent with their other belief, that 

Boyma is never considered by them otherwise than as & a benore 
ivan, though dreaded, being. The dread of eternal punl 

acts forcibly as a restriction upon their conduct in life, and 
penetan them from murder among themselves, or from slau 

of their own race, unless in the spirit of united and j 
revenge, which is not punished by “ Gumby.” No eriumes, © 

_ believe, are so punishable but murder, falsehood, and adultery ) 
when committed by married men. The act of thieving amoms a 

themselves is wholly unknown, swearing is also unknow2 to them a 

4 
j 

a 

_  *Oorooma’ (hell), nor God * Boyma,’ nor son ‘Gro 
ce we blackfellow think and call them that = in our 

before He 

strange reason : 
is, that Boyma and ane having no wife and ne “oat 

wl ot tthe faa ein hare mn, whether ey 
ore 

_ Iwas asked by ‘Andy if we white people thought wit : 
went to heaven. On my expressing my assurance of 
4 Ais surprise 

‘hh dae i final remark to this as to 



ot ae i f 
% ; 

apt St pal ot 
4 eee e 
163 . aa E. 

ie per ay 

dispute. To wiiniais paul adage sso tied 
a) ows They are regarded as inferior beings, — 

& general massacre, first of the women, and then each to 
the other until the last man survi sacrific j 
_‘Nigid are the men in the observance of this supposed divine eo 
ham carat hee Dyers been known to have 

has in a great measure precluded the whites preclu e W. 
loan on the subject. I had in the first instance othe poe 

Tequired such secrecy on my part, and seemed so poegrosdicd overheard even in the most secret places, that in one or two T have seen them almost trembling whilst speaking. - one case T examined a native, and for the sake of secrecy sem 

ga nahi e was perfectl a ab ae 
wens he stood in the wooden a pera and spoke in a tone a 
hs in @ a whisper, and confirmed what I had before heard. 
Mat cautioned me to be very secret lest the station servants — 
ean it, and ask his gin (wife) something about it. This 
Merticular man was the most intelligent of those I obtained infor- — 
“ 1, uot from. He asked if I would publish my notes in ; 

sh oma proud to think it should be done, and did not fear 
td ak hn He said if his wife were to hear of 

4f and the whole race, as ordered by Moodgeegally. oe 
| examined a civilized native from the Lower Lachlan — 

i ° questioning him in the presence of my black i integra 
T could not understand. The Lachlan nati native's 

all thers, excepting that he 
Grogoragally by the name of “ ; ” which he 

God or yo a name a5 m4 
at Andy had never heard . The other, or 
Was aware of the name of Grogoragally, 

in his country. The Port and 
ve a name for him, which I do ote 

Souls of the dead rise again soon after intermen by 
of one administers 

t course. ede 
&@ question about it, he should immediately killher 
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a water” to the relicts of the deceased men, “ahi water of 
being sent from the great Boyma instils fresh life into into hee 

and when these are brought before the throne of Boyms, they 
_ instantly fall before his presence, when their spirits die a second — 
death, as if to become abased before God and to throw off their 
mortal nature. Half an hour after this they suppose the souls to 

hea 

warrior bungandinge.” For those he judges to be wicked he pr- 
nounces the pdement “Gumly ganoo “ Tet him burn’). 
These awards to Grogoragally are the only ones supposed to have 

been ori by God in the presence of resuscitated mortals, 

e only prayer used is that at the interment of men, when all the. 
males of Mas ser assemble, and having buried their 

end (0 in the ground, and those big possessed — 

ity in Hollow tress}, “hey all retire irregularly a t a distance from 

grave, and all kneeling together clasp nee hte behind their backs 

a 
iy Ct PeEspor 

and good deeds of their friend, and iutloting Grogoragally to this 
cede for his soul that it may be admitted into Ballima. After it 
aaa (which was represented to o me), or just at its nent te dat | 



san after death are soniye by G ly to Boyma, 
pronounces ¢. the judgment on them befont on and 

te in Oorooma, 

Thunder and lightning are regarded as the expression of Boyma’s 
wrath at some wicked deed perpetrated or being perpetrated by a _ 

. Itis eae with great awe by them as by all savages, or 
indeed by all men who are wholly ignorant of the cause and effect. 
These natives do not think that some malignant being i is the cause, © 

nok most other savages do; they regard it (that is the vag as & 
ho ver 

rid in compassion, cad 
© abode of the ee in Bal 

: baad to believe The age of puberty is eo for 

son evidently from expediency, and from a care not to 

pttnecahignh tribes for perhaps one hundred mi 
ther cere secret place. The men select from 

deem fit to be fie babi uk 

y are handed over to Wawamolongs, to remain in Sterna! ¥ 

VS with those secrets which their carelessness or 

Pegi. 

ch young mien as a 
secon | from pated Tom oc is 



yy, we Te 

166 ‘NOTES ON THE ABORIGINES OF NEW 4 

ie youths being selected by the older men, are 

to that taken by the men and youths, 
remains on guard all the ensuing night. The same pee 
exists among the Darling River and Queensland blacks, where ™ 

standin edie 
manner close to his person, and others holding his hair tight, 

e him swear most solemnly never to divulge to the bia" 
and children those sacred secrets about to be told him. To ® 
the affrighted lad is forced to consent upon pain of his bans 



a I cannot clearly understand this strange mystery, but I am 
the ceremony is a very solemn one amon. ults 

ent does take place. It has for its form the most curious 

pa upon a sheet of bark, done in various colours 

it red, yellow, and white ochre, which is exhibited by the 

weyewa” before mentioned, who is appointed by desce descent from 

wdgeegally. This sacred ceremony is as secretly conducted 

4% the “Trangung” or Boree of the north. A gentleman of my 

__ Wassaved by the intercession os one or two who knew Aish him well. Hi 

; i sheet of bark, and represented it to me as eg ane 

Boyma is ascribed the creation of all the heavenly bodies. 

= believe the peseh to be an immense plane, and eer eS the sun, 

wn singular reasoning, that “‘if the sun never di 

heaven every morning, an r running its daily course 

under the earth, and returned to 

for the night, causing eternal day in God's heaven, 

ind my statement with anything. 

saying, “I would not believe that if everybocy park 
e will see when we die, but not before.” Knowing that 

assert that a is orth-east, that it 

Uniting earth with heaven, I yaa that this argu
mentum 

"e retreat, on which my opponent 

rs <5 secs se aiscobersds aa Oa con: » ot 

n on the deceased man must be irs to him and 
» him. 5 

is teas Ballima?’ This I could not understand 

Dallambingal” mountain, 
on the top of which isa - 

Was too much for my logic, and loro oe very ny 

eed 
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sco capapeta from time to time. On furt er oppor ns 

i thought afterwards. that Andy might, by his own reasoning, 
have asked what would become of the step-ladder which connects 
heaven and earth at the top of Mount Dallambangil if the sun 
was fixed and the earth revolved as I stated. oyma is 

ascribed the creation of the whole universe ; Breve they believe 

e self-created, and that he formed everything out es 

again asked to oa ae the creation of the great water and 

clouds, he replied that “Boyma made it, he believed,” adding 
significantly, and looking fixedly at me, that “he could not tell, 

nor any one else—(‘Bail me know’)—do you?” The sun, they 
believe is only the orb of light, and not the means of producing 
heat, or’ by the greater or leaned ecliptical altitude of the earth 

rodti ucing the shine ge of seasons. In endeavouring to un eceive 

my sable friend in this: too, I had the same difficulty as ia ve 

other instance of the Shit hs and sun’s motions. 
ridiculing our assertions that the sun was the cause of al hea 

he remarked that “if the sun makes the warm weather er 

in summer-time, what for not make the winter warm as it is 

every day ?” The influence which produces heat, in their ‘le 

accompanies the Pleiades (mangudia). When the mangudia a 
visible at a certain altitude above the horizon it is spring 

(begagewog). When it rises to its highest altitude, it is summel, 

i and upon this cluster of ‘stars sinking again to he 
the horizon in autumn, it is “domda.” In winter when t 

Pleiades are barely visible or lost to view altogether, 1 
winter (magur) and cold. The ordinary stars (miunga sali 
no kind of influence on the seasons, but simply the F 
The constellation Mungudia is retained by Bo ma near Ba ‘on 
during winter, in thea same way that they believe ee are (Bungal) is retained by God during the night, 

harvest by the position of the Pleiades.] The Latin 5 desig “a yer 

them vergilie, from their being first visible in the spring, : I 

bove notes comprise all that is pers eee g of W 

s I may gain more stiri ; lve gain ; ; 

: aries like many oie delicate senses, being 12 saver ee 
We 

ik, icin oe si as Bi ae vw 
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and obscure, it is not easy to obtain information on. these. points 

without a great deal of premeditated questioning. These notes 

the scale of human nature, they are not without a very high sense 

of the supreme Godhead, and of a moral conception of what 1s 

belief. I do not think them capable of understanding such truths, 

or of being brought to believe in any other creed than in that 

Meaning mockeries of hymns and prayers of no lasting moral or 

religious value and effect. The natives of New Holland must, 1 
8 to be feared, continue in their ignorance ; and those ‘ood men 
who might wish to reclaim them to the Christian faith will, I 

Ope that if they obey the Divine laws of their God as given to 

Mm Sy his Son “ Grogoragally,” through “ Moodgeegally, their 

i. lawgiver, on Mount “ Dallambangel,” they will inherit eternal 

iftheir women rejoiced in the same belief, and were not kept under 
Such stran: ; ge, debasing, and superstitious ignorance. IT must ’ 

Palpable to any one who has seats much of the natives of 4 coun- 
. . te 

- 

ha 

ment of the men, by producing on their savage seagate 

the titio we and reverence towards their ideal God and 

God h 



, 

_ to the confidence of many of their members, accounted is 
_ wonderful revelations made by some of the blacks with ~— 
“their re on, whi described by Mr. Manning in his Ya) ut ich, as descri y he Nee i 
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~ 

a tribe. One of these couriers would often tra’ . 
bush a distance of 100 miles. On the arrival at Pies Ein 

Ses Discussion. 

‘In answer to a question from the President, Mr. Manning 
related an interview he had with Goethe, the great German poe 
poet, fifty-one years ago, and just eight months before he died, at the 
age of eighty-five. "At that interview the question of foreign — 
missions had been brought up, in which Goethe showed | 
well informed, but concerning which his guest had but little know- _ 
ledge 

life to gather information concerning the religious belief of the 
aborigines of New Holland. 

Mr. J. F. Mann gave very interesting reminiscences of his inter- 
. course with native tribes in the Colony, he havi ing spent about thirty 

years of his life inthe bush. He had taken a great interest in their 
customs and mode of life, but he had never met.one aborigine, not — 
withstanding the paper read, who had any true belief ina Supreme 
Being. They sometimes spoke of a god, but upon cross-examine 
tion admitted that what they told the auditor they had learned 

m a missionary or some resident in the district. With all 

they carried the news i. tribe to tribe, and some of the ee : 

ane fully developed imaginative powers, the stories lost ne i: 
the telling. From missionaries and residents they ob ot c 

dim insight into the Christian religion, and by this fact some” — 
those who had associated with the tribes and had been ie i 

= Looking in that direction I saw a blackfellow coming i ie 
: through the forest, He gradually advanced to the camp” 



Ar 

3 There would appear to have been among the tribes a national or a 
- teligious custom of burying the members after death on the spot — 

. carried on the shoulders of his father, and accompanied by the 
tribe, a distance of about 40 miles to the bank of the Hunter River, 
a ae ee | a4 “pay 1 Li 

y ards. ole was 

dug and lined with grass, the boy was rolled ina blanket, and placed 

i ks 

_ MGregor River, when the cook ran into the room and said that 
_ there was a black man outside, who insisted on cutting down 

of the posts of the kitchen door. Going out to expostulate 

‘ommenced digging operations, and they ul 

spot had been born one of the tribe who had died, and whom he 

‘countrymen wished to bury there. Women had also been seen” 
about the skeletons of men wrapped hides, . 

m. Q nsland, upon the death 
to go sometimes for the 

¥ got very mixed in their newly acquired theo 
m blackfellow went up to a gentleman on 

wv 

_ where they had been born. In one case a dying boy had been F 
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oe : _ homestead, and remarked to him, with an air of conciliation and. 

Adam and Eve. The account of Noah’s Ark was a very general 
cause of confusion. As a rule, the aborigines were totally incapable 
of remembering quantity, number, time, or space. A pleasant 
little ceremony was the admission of the youth of a tribe, on coming 

___ of age, into the participation of certain secrets and privileges, For 
Some time previous to the initiation, about six months, the boys 

_/ were starved down, and on the day appointed the tribe assembled 
and the chief elder of the number knocked out the front tooth of 

each with a stone hatchet. The secrets of the tribe were then tal 
__ them apart from the women, and they were compelled to sleep for 
the night on the graves of the departed patriarchs of their families, 

‘s they being thus supposed to absorb the virtues of the d 
_ One lad who related the story of his initiation stated to the narrator 

_ that he had trembled with fear and the perspiration had po 
_ from him whilst he was taking in the essence of his deceased great 

ae great-grandfather. The old gentleman had heen a celebrated fisher- 

which was sup) 
Pens sae ed of some supernatural power. A blackfellow, in whom 

é he had the greatest confidence, once took him aside in a 

s now in the grave in the stomach of its owner. These ‘a 
rarmMs Were supposed to render their owners invulnerable. ie Horigines possessed a very extensive knowledge of the Lae, 

s they told to white men as traditions of tie bes, 

truth they were but fictions founded on seraps of ™ 
had picked up from associating with the white 

2h 

es 



Mr. Manning’s Notes on Aborigines, 

Roy. Soc. 

2 a 

of New 

Hi bject of the religious creed and supe ons of the sos d and land. The raph was taken at Yass, ? gorge gid ale ag phot 80 
me twenty years potas the date of the Notes of 18 

the phot Jace ie ‘ANDY,” the sah who ages pend 

per to t 
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the aborigines i in the early days . the Colon 

“record of their th sows if 
oo ain, ‘Manning, in rep pre 
-anthentici vg : ira information he had 
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On the Ashes of some Epiphytic Orchids. 

a «> By W. A. Dixon, F.LC., F.C.S., Lecturer on Chemistry, 

3 Technical College, School of Arts, Sydney. 

[Mead before the Royal Society of N.S.W., 6 December, 1882.] 

analyses of the inorganic 
rn. Royal Society of 

ication is a continua- 

ts. 

ate considerable difficulties os : o 
obiain: e difficulties in the way of a resident of Sydney = 

place bef a supply of these plants, I have but few results to) 

ee va ore you—too few indeed to allow of much diseussion, but 

Yenture to publish such as I have, as the subject opens & new 

hac phyto-chemistry. 
thoas 1, the ease of the ferns referred to, it was evident that in 

se plants the ash constituents, which are present in consider- 

‘ills cba i e was found in the 

or leaves, This dust was removed as far as possible be- 

Feit cw ineration, but it was impossible to do so completely with- 

wlan. up the plants and washing them, which, from their 

eae 
as ; SHER 

- th 

venture to say definite . 

ash constituent, without 4 further careful 

f th ‘D 



_ Biephorc oxide 
uric a ‘ at eae 

‘Soluble ailca ” ive ove eee oe 

Ashof the composition given... 

Dendrobium Hillii. a 

This was a large “eae the pseudo-bulbs being about ee 
_ ind it the actively-growing bu Ibs with : 

se . adherent feaves, lig the roots and dead parts were examined 

4 ely, those parts which were merely withered being rejected. | 
bs! Live parts. Dead & roots. 

Soda . i. ct a tate 
Chloride of sodium fa = a ee 8°92 
Lime .., pe ia se eae _ dor 

; Ferrie cat a vas ibs ve 

ent eae Sen oxide ... Pie ye 

al ia. ay Me ee 

: iF 

. . . . 

: ree. The second analysis shows 4 § 

a of ashe tvothivds of the entire quantity, inal
uding 

; been mente appropriated by esis growing 

s Kingianum. 
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D. Linguaforme. 
Potash ae tk Ne a 17-11 
Soda ee 8G ue ae tie Wc < be-d & 
Chloride of sodium pi te 4 ANE Sel 
Lime * .... “ id tas on 3. Se Ue 

esia ... foe ? ao ee 10°93 
Ferric oxide Be a Sie ee ... traces 

i Sin yes 8°12 
Phosphoric oxide bis nes oe “14 
Sulphuric ,, ... ns bas ee fale i eee 
Soluble silica... 8 a a. So eS 

100°48 

Ash of the composition given... .... 4°56 per cent. 

sgt mall quantity of phosphoric oxide in this ash is peculiar, 

#18 also the large quantity of soda; but second determinations 

no ade by my assistant quite independently, I have no doubt 
e accuracy of the numbers. 





Rev. J. B. Textson-Woons, F.G.8,, F.LS, Vice-President 
Linn, Soe. N.S.W. ; ge 

Hon. Mem. Roy. Soe. N.S.W., &e. 



idle ounicy try. ee ee ee but the 
nation is slight, hardly more than 10 degrees. | 

miles from the range an anticlinal axis is crossed about 1,200 — 
feet above the sea-level, and then the = is regularly to the mt 

As . Wi wit e same or a less inclination. the chain 

mountains is approached, it is seen to consist of a series of terraces: 
or ments facing to the eastward. © The lines of are escarpmen Ing 
very visible on all the sides of the valleys, and give the scene ® 
remarkable and characteristic aspect. The sandstone is now and 
then interrupted by beds of shale of a dark and earthy composi- 

tion. It weathers into a fair soil in some places, but is generally 
_ poor and sandy. 

A little beyond Bobuntungen, which is the last station on the 

railway, there is a heavy embankment, and the stones composing 

it are entirely derived from the sandstone range. t the first 

glance I was struck with the number of plant impressions they 

contained, none of them being, sufficiently well preserved to admit 

of their identification, There were some lon 

of Calamites. The ee a of t this much, however, encour 
me to a closer and more extended exploration of the rocks arount, 

and soon an immense number of fragments of stems of Lepidoie 

~— dron and Stigmaria, with Calamites, were obtained. I spent Ls 
alla week at Bobuntungen » yet being occupied in other a i 

und an active © i indision in Mr. Philli ips, the Station-mast 

a oa since my departure, has been indefatigable in seeking bu 

x“ well-preserved specimens from the abundance of fossils yee 

is locality. 1 -Thave lately received from him a small box of 
"which are of the highest interest, and which, together with BY — 
own Sg gee will form the subject of this evening's pape 

, _in illustra Wes the paleozoic plant remai
ns of paosrie 

i ecu Rev. W, V. B. Clarke, F.R.S., in a paper re ato, 

: Society a ‘sket ch of the geology of Queens®) 
xxiii, P- 201), inwhich werefuller details. He ae ad 

uan.— the southern boundary of Qaser 
series 

extend to a distance of 20) 
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FOSSIL PLANT FORMATION IN CENTRAL QUEENSLAND. | 

voleanic rocks, and consequently do not crop out on the sur- 
over such districts * * * In the higher members of this 
which from their general analogy to the English group of 

that name we will term Devonian, specimens of fossil plants are 

_ 4Sbundantly met with.” Mr. Carruthers, F.R.S., has described anc 
_ ihamed from three widely separated localities—Mount Wyatt, 

Canoona, and the Broken River—and refers them all to one 
form, Lepidodendron nothum, Unger (not Salter’s species of that 
name). To the same paper Mr. Carruthers added an appendix in — 
which the fullest details of the plant were given. He states that t 

a pee of Mr. Daintree were so full and a and so 

_ Much more perfect than any previously at the disposal of palwon- 
tologists, that he was able & ate a dental of the whole plant . 
and clear up every doubtful point of its structure. . 

These are sometimes overlaid by coal measures, sometimes 

‘took them for the fleshy leaves of some horizontal 



ean tree enti rely different from patra 4-3 at 

In like manner, different portions of the same plants have been 
subjects of doubt and controversy until their nature and office was ~ 
known. ‘The cones, or fruit spikes, of Lepidodendron were called 
Lepidostrobus ; Cyperites was the name given to the leaves, 

with a soft Joye pith; then, when the entombing rock prt 
upon them in the course of time, they became flattened, and the 
sections of iri’ stems, or the cast of the interior, were t 

at each end, so that the section became like the section of a Jentil. 

cA thie remarks are necessary to understand the ¢ racter of 

the fossils which I exhibit this evening. They have been sub 

ted to great pressure, and there are fragments of all the 
different portions of the plant. I will begin Be describing the — 

LEPIDODENDRON VELTHEIMIANUM. ‘ 

ternberg—Flor. d. Vorw. I, part 12, pl. 52, fig. 2. P 
a [shines * Paléontologie Végétale,” Ca: ii, p. 2 29, atlas, “i ee 3 

* 

|  Paleozoische and Mesoz sigclie Pinel des destlichen ait ie 
Cassel, 1878 ait 1879, p. "Tl, pl. 5, figs 2 and 3 (toh on a 

y referred to this species) ; e ", fig. 2; pl. 23, figs. 2 
Apparently a moderate-sized tree with ‘dichotomous b 

covered with a network of very n narrow leaf-scars; leaves 

lanceolate, ane slightly incurved; scars of the brane at the : 
ees close, Pelee an obovate cushion accuminate at Une 



sy edition of the late’Rey. W. B- Clarke's Ss Setinentary 
ions of New nines Wales” (1875), at p. 17, mention is made 

a oe rimosum, “of which in 1878 

n. Mr. Clarke’s fossils Bre Nines by De Koninck as 

ies of Murree, Russe s Shaft, Glen William, | 

ne: , and the Ichthyodorulite fae Dr, Feistmantel’s if 

s ae “yestenigp the strata of Smith's Creek, near Stroud, and 

i ‘mamerous examples found in the Drummon 

2. at, eke as are many compressed branches which have pee 

ot Lat lndtin, and instead of 9h the lozenge-shaped de 

, isan With a raised. mar, rgin, are mar me with im pressions of 

nearespond 

that they belong to the same 
, Of which figure one example, whi 
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Oyctosticma. Haughton. f 
“The plants thus distinguished were first brought to thi witb é 

of science by Dr. Haughton, in a paper ee : We “Annals 
of Nat. rent for 1860 (3rd ser., vol v., p. “del 
“On Cyclostigma : a new genus of fossil plants ‘ote ‘he old 
sandstone of Kiltorkan.” 

¥ CYCLOSTIGMA AUSTRALE. 
oak _ Feistmantel, loc. cit. p. 76. A tree trunk with slender terete 

, cushions or raised scars ue pitted, a 



_ the railway station of Ballyhale. I believe the plant-beds on the 
Summit of this to form an ‘outlier,’ and to occupy the same 

i at "geological positi 
_ Jerpoint and those of the railway cutting. The fossil plants here 
found have never been described except casually. They consist of 
remains of a large fern, called C'yclopteris hibernica, ty Professor 
Forbes, associated with a large bivalve, named by him Anodon 
jukesii ; of undescribed dermal plates of a Serilacicons fish, pro- 

 hably a species of Cloccosteus ; and of numerous unknown plants 
allied to Lepidodendron, and so named by Professor Forbes 

and M. Bron ngniart, the latter of whom has named a remarkable 

Lepidodendron 2p Others of these fossil plants have been 
named Knorria; and a large undescribed group remains, to which 

| propose to give the name Cyclostigma.” 

3 CYCLOSTIGMACE. 
A oe aie order of fossil plants found in the lowest beds of the 

stem, part of the oldest flora known to have 

. ‘ cert and more distinct. There are many varieties of this 

are closer toget’ ; 
he: ig to the _transverse line of the soe 1 ae 

resent by 
um there is a 

sci of preservation, on the top of the Kiltorkan Hill, near 
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which I ist separate from that. found at Kiltorkan, to 
Haughton gave the name of Sigillaria dichotoma, — 

pecs of Cyelostigma kiltorkense, and which, after receiving 
other aliases, should be named, I believe, 2 iyringodendron 
tomum, as being a species of that genus as —— by B: 
in his ‘ Histoire,’ and again in his ‘Tablea 

HEL 

Order CatamitEx. ‘Brongniart. es 

e Schimper, op, cit. vol. i, p. 291.) For the conveniiaal ; 
wtadents'{ in Australia, where the works of Schimper, rongniart, 
Ettingshausen, &c., are so difficult of access, I give an abridged 
“notice of the Titdiatare of the order, and fuller deocrtacl of its 

character, This order is distinguished from the Hqwisetacee Ot 
ete to which also belongs our fossil Phy — by the ver 

t their bast, 

specimens were dischve red, just as in the case of the different a 
tions of the Tasidodeidvon family, they have proved to be ner 7 
portions of the same plants. Thus Ettingshausen has ai ee 
ee ites are the branches and branchlets of Cal 

e spikes known under the name of Volkmannie are the 

portions of the same genus. It is to Mr. Binney, 

the 1¢ spikes are not anthers but sporangia. 

Caius Suckow. : 

ae Calamites, Eemesetes (in part), ei 

 mannia, Bechera, Bruckmannia, Bornia, : 

oe Tar ant Calumites, Equisetites (pat 
> phyllites, ii saat af 

= 

+ Sara nted 
3 whos with forked hecachiot 



oe stalks, peltate, and arranged in whorls of six; 
fonr to each stalk, borne on the under side of the mes : 

ov are Putt boseing, while 4 Cnbiites some are fruitful ie . 
‘ like the ordinary ean of the plant. Fa 
— Calamites abound in the carboniferous rocks, and no doubt the 

c fa) ie] — ° Z ° ht et. = a @ Fe 2, @ ) N 
aE oS 

fa") 

ern! 
oa ° Ja pas ~ 2a nec) (=) 

BE 
oO 

Bis 
o quoted from Australia, ‘ad those are x 

ur coal strata. Smith’s Creek, near Stroud. ies 

CaLamites (BoRNIA) RADIATUS. Ae 

gerroneniart, Histoire des “Véegétaux Fossiles, i i, p. 122 esac by 

. 335). Paris, 1828. 

ee 

iptic em scutelle with a scar on the saps? 
t is thus characterized :—Leaves of branches very ay 

ften forked. Cauline leaves much shorter. The <i. 
‘ * lower coal and 

Da 

ight fotheca 
ongs, however, to a much ese rainy b fe os 

: found to to be dichotomous, which ver the case aot 

) ss _ Calamites varians is quoted by Feistmantel Meno ae 

los thauthority y of De Koninck. digesee 2% 

g the study ‘of the numerous sit fora 

\iferous period, I will glanee on some con” 

ceived at the same time and also often Pacem awe DRE 0 TRS 

su es Foss, Paléoz. meen: & panes de _ pena 
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in the same rocks from the R Rev, W. B. Clarke. I should 
“Gierideily, 1 that the specimens sent to me (not above yo 

. to L 

aithdihtin, Secrets others to vey hadi A. ees 
others to Calamites varians, Germar, and constitute the dominant 

All these plants are contained either in a hard and cour 

pact greyish yellow or greenish limestone, the other in friable 

easily powdered, grey or brownish sandstone. Many are assoce 

ated with marine animal remains such as stems of cot . 

ductus, Cornularia, &c. By their characteristics they << 
to belong | to the carboniferous formation properly s agree 

_ the period which preceded it, being preserved in the rock ene 

which the carboniferous rocks rest. The principal | a 
which these different fragments have been collected are ai 
Rarigsod (Loder’s Creek), Russell’s Shaft, Glen William, 

CALAMITES VARIANS. 

Schloth, “ime p. 399, pl. xx, fig. 2. Artis, Ant 
Phytology, pl. a 

This species is ones by the bis Be intervals in 
basal part of the tr - _ 

co 

oa . none of the more tender plants—such as aan a3 
; in these strata where Lepi 

. the aaighbourhaad of the shales, leaf impressions # 
fer may eo but these I have not as yet 

| al saosin to say a a word as to the age of these beds 
canbe bt te dou tha they agree in the fossils 



ek beds and those of Gener Span. Tes, in 
cal with the plant remains 

measures. I think we may also safely say ~~ the Fone 
ne ‘should be intercalated between them, 

n coal oe ayat. 

ape australis, Sigilaria, nares 2a, Archopteris howrtti, 

| iguanensis. Victoria: Iguana Creek, Gippsland. 

n iad Queensland : Mt. Wyatt, Canoona, Broken River, 

er niferous, with Lepidod I: liheimi um, Cal- 

tidiatus, Rhacopteris incequilatera, i sar australis, 
aig * Not known. New South Wales: Smith’s Cree .. Gem 

: Bobuntungen. 
alozoic (according to most authors), with G 

ai species), Phyllotheca australis, baht aria - 

‘Ws angustifolia, Noggerathiopsis spathulata. ictoria: 
New South Wales: Newcastle, Greta, Raymond 

an’s Swamp, Bowenfels, Mudgee, River, Pelion 

ic Beds, penile, Alethopteri as ss Heaie 
odontopter ‘enio 

hich will give | 
link in the series which gradually unfolds itself of our pes 

— with "Tatldeden Baar 3 nothum, — 

Creek, Liverpool Plains, Roachel River, Sean 
eensland : : 

teris daintreei. i 
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ten 

uth Wales ; Capertee ? Mt. Lambie, Nyrang Creek (near 



sent bie: me “ the Rev. J. Milne Curis) from: Dibbi 
‘it was found associated with % odontopteroides. V 

_ Bellerine, Cape Paterson, ‘alesintr — New South 
loosen Victoria, Dubbo. Queensland: Ipswich, Tivoli, - 
River (near Maryborough), Burnett Rive cat Bun ashes) ae 
0 on the Darling Downs. Tasmania: Jerusalem Basin. 7 

that I do not think that the identification a the Vitor : 
tisfactoril 

eo u oie 
(1.) Rosewood, 24 miles west of Rockhampton, with ce Ep 
setum, Ptiloph ileum oligoneurum (n. s. nobis. MS.), a coniferous 

- plant like Sequoia (Volizia?) (2.) Ballinore, near Dubbo, with 
A, : Spher 

d 
may further state that no coal has been found in connection 

Wak No. 2, at Smith’s Creek. spins are beds of impure earthy 
ne shale, ‘which will not burn. The same kind of shale I noticed at 

- some of the einai at Bobunbungety but no further examination 
otrieet made, 

; Range here referred to is coloured as metamorphic, bordering 

the edge of carbonaceous rocks to the eastward. In my map 

axis, and in this locality flanked by carboniferous rocks. 
It is stated in the earlier part of this paper that th ea 

ange here makes a curve to the westward, leaving a. larger ® 

fe , tings display muc! can 
coe with palzozoic (Cambrian 2) ria folded and highly 3 
also quartz reefs and a little g "This range aces 

point there is a gradual rise to the foot of 
‘ange, which at 110 miles from Rockhampton is 800 

é sea-level. Then succeeds a table-land, ' 
650 and 800 ap ge to 520 ‘fet in ee 



ENTRAL ith bagilow scrub ; but where they are “pastes pre Duss are 
most cases, the soil is v ery rich. Beyond Emerald a basaltic 

Tran, terrace raises the table-land to 800 Soaty, and at Wi 15, miles 

or quartzite terrace raises it to 1,000 feet. The dices bears the: 
naki name of Anakie nge, Basaltie rocks of a modern aspect 

succeed. ay Blackfellows Creek, 205 miles, the basin is below. 
900 feet, but 8 miles further the elevation of Woodbine Creek is’ 
950 feet. Zamia Range is crossed at 217 miles (1,180 feet). 
The Medway Creek, 228 miles, is 1,220 feet above the sea-level, 
and then the rise is abrupt by escarpments of carboniferous rocks 
to the sites nd Range, which probably average 2,000 feet 
nee the se 

In more sbi one place in eg this distance lower carboniferous 
marine fossils are found, many of the species being identical with 
those found in the equivalent beds of Europe. At about 10 miles 
from Rockhampton, in what is called the agricultural area, careful 
collections were made by Mr. Charles de. Vis, B.A., Curator of — | 
the Brisbane Museum. The locality is extremely rich in fossils, 
and the zeal and industry of the gentleman named were such that 

of these were kindly submitted to me for examination, and es 
propose, as soon as my other engagements will permit, to publish 
the results am not as yet able to state the relative positions 
of these marine fossils and plant-bearing beds. Between them 
there occurs the Boomer Range, with Baer pigise highly 

We 

are so overlaid by recent volcanic rocks that it is eaten to sipaee rach 
to find the relations setae them and enciy strata of the a RG. 

' Range. 

Hisceceia ; 

Mr. Winxinson, the Government. Holga 3 remarked that the “sy 
fossils were exactly like those found at the Lachlan, in the Forbes 
district, and the occurrence of this formation inthe locali y 
described by Mr. Tenison-Woods w. as of especial interest, as 

rocks were met with, because they were an pletion of the forma- 
“ tion referred to, in which coal exists in other parts of the wane 

- CER a ag ; 

_ deseribed by Mr. Tenison-Woods. was important when these ran 
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of these were to be seen near Narranderra and Moun-<ss,= 

] 
mation. At Smith’s Creek, in the locality of these rocks, coal- 

beds had been seen, but they had proved to be of very little value ; : 
still in some of these localities workable and valuable coal might 
be found, and therefore this subject became one of great import- 
ance as the e railways extended into the interior of the country. 

EXPLANATION OF PLATES. 

Puate XI, 

Fig. 1. Portions of branches of Lepidod th half natural 
size. These exhibit the impressions of roan sealer like leaves tapering 
sharply to a point. 

Fig. 2. Cast of exterior of same enlarged, showing the leaf-scars. 
Fig. 3. Branch of same internal cast. The reniform tubercles are suc- 

ceeded by an eae leaf impression ; still this may not "long to the 
same a 

this specimen the a a rootlets are well seen at the 
Fig. 6. Internal pcm wil trunk of Lepidodendron ‘ gelllidenonai, half 

natural size. This n to belong to the same species, as it formed 
part of a ‘ales Bex had well defined leaf-scars. 

LATE XII. 

7. Calamites radiatus. Stem natural size, sh septa and con- “tiny of the vibe ae Ae 
eee! Cast of small trunk of Lepidodendron veltheimian’ I am 

to regard this asan relat cast, specter ot a it may be arexteenl 
a with faint impressions “ar leaf-scars. 

Stigmaria. Two-thirds natural size. This fragment lay in the — of 
@ root in the rock, subtending a ea — y of L. veltheimianu It 
was three times the length of the po 

Fig. 10, Stem of Commices ed wie halt ne natural size. This must have 
been an upper portion of a branch, = gg by the pei diataaiog "pebween 
the ies and diesstore: sts a large t 
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CARBONIFEROUS FOSSILS. 

ig aay 1 Sali tod yl Tak oa SR ee ae Nie seme ae 

: So ons of eeenehs of Lepidod: “gad veltheimianum, half natural size. 

3 tl = exterior of —_ enlarge¢ 
£ Piteent of sane, in internal cast, nati al siz : : t cae 

5. Root @ “8 n of i arge Calamite, two-thirds nat 1 ize. 

6 tere ae amites Hoye iatus, two- _— natu 
nal cast of Lepidodendyon veltheimianum, 
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CARBONIFEROUS FOSSILS. 

le radiatus, stem natural size. 
nal cast of Lepidode ndron veltheimian 

aria, two-thirds natural siz 
of Calamites eheuun half gore size. 

um, natural size. 



The Aborigines of New South Wales. 

3 By Joun Fraser, B.A., Sauchie House, West Maitland. 

Tn negro has suffered much at the hands of his fellow-man. The 

” 

ober therefore, introduce my subject by endeavouring to show, 
onl the relations of the Austral-negro race to the others. 

€ tar pas In past, one man and his wife, his three sons and their 

al I a hes ac a8 i ha a er | 

j S ® ° = <S mn S 3 3. ie f=} ye] is") ¥ ® ® >t & a : S 

| ey proceeded southwards along the course of the Euphrates, 

_ -Eattitg themselves first in the highlands of Upper Mesopotamia 

—— Tnereased 
families ds had 

| bieds ey occupied fresh territory further to the south, still 

lived Here, I imagine, they 

they tong i peace, the sole possessors of the riches of the land, till 

Pins dislodged by fresh bands issuing too from Armenia, 

able to goniium, where surrounding circumstances were unfavour- 

Comers ent occupation by these infant races. “The new- 

and the Th, the Shemites, descending through the northern passes, 

of Mount 7 Scyths, probably from the north-east by the way 

unt Zagrus and the Tigris. Findin by the 

Tivers, the g Y m possession of all the country between the sitll 

fom ahore netnites and the Scyths hurled themselves upon them 

South an, ~ ag Scattered them in fragments to the east and e 

Dhak eis ® west. Accordingly, the position of the Hamite na 

a ethnically at the opening of history is, in Genesis x. 6, indica 

which pee tee Mizraim 

fined tn e222 Palestine. The Kushites, however, were not con- 
a rl i , but were spread in force along the whole northern 

“lower eon Arabian sea : they were specially numerous on the 
“and tha 88 Of the Euphrates and Tigris, their original seats, 

ibylon’ formed the first germ whence came the great empire of 

4), om this sense the later Greek tradition (Odyssey oa 

Tapa an eastern and a western nation of Ethio- 

a the black races, many centuries before the Trojan 
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war, had spread themselves from the banks of the Indus on the 
hile towards 

the south-west they occupied the whole of Egypt and the Abys 
sinian highlands. Thus they held two noble coigns of vantage, 

likely to give them a commanding influence in the making of the 
history of mankind—the valley of the Nile, which, through all 
these ages to the present hour, has never lost its importance—and 
the luxuriant flat lands Pp 

pulse sent them onwards towards o -continentj 
hither they came, as I think, many centuries before the en 

e wav 
early days 

into Ceylon, the Andaman Islands and the Sunda may < 
_ thence into Australia. These stages I will examine presenuy 
in detail. - kingdom But, meanwhile, let us look at the old Bahylony to be 

d 
Kushite probably down to the time of the birth of Abraé + 
1996. But before that date, the Babylonian population j hood 
materially changed. Nimrod had conquered Erech ane 
and Calneh in the land of Shinar ; Akkadian 7 
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ieeome a mixed conglomerate of four essentially different races— 
Hamites, Turanian, Shemite, and Japhetian—which on the in- 

developed among the children of these races, the Ethiopian, 
Seythic, Shemitic, and Aryan all blending—a rare study to the 

Re to pi 
i bplonian conquests had extended from the confines of 

in the sixth and seventh. centuries merged in the 
eth ‘iso Saxon kingdoms. But the rupture of the Babylo- 
complete and the proscription of its worship must have heen so 

People Pg to drive forth from their native seats thousands of the 
tis of the * four tongues” and force them westwards into 

the seta through the mountain passes into the tableland of 

iting’, Jaub, and thence into the Gangetic Plains. Here, 

oe. ® were already located the pure Hamites of the Dispersion ; 

tir ma these 

Vidians and Kolarians are black-skinned and savage 

| boat sae long, these Babylonian Kushites were themselves dis- 

the Arvane 2 m the Ganges valley by a fair-skinned race, 

the north, other and the last ethnic stream of invaders from 
ans. Y pposed to the earlier races of India, waged on them a 

Carlier Homi Hemmed up in the triangle of southern India, the 

 Kushiter tes could escape only by sea; the Babylo 
ins of ag the other hand, could not seek safety in the moun- 

—_ ‘te Deccan, as these were already occupied ; they must 

ae rrewl le per-coloured man has been found among the native 

my rasa One ose exhibited in age mee fm he 

Bd hic e ringai tribe, neh 
inal, 

Qunyas, watched one night tll he was asleep, and cut his head! 
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bbicreire have been pushed down the Ganges into Further India 
and the Malayan peninsula; thence they passed at a later time 
into Borneo, and the Sunda Islands and Papua, and 
across the sea of Timor into Australia, or eastwards into Mela- 

nesia, driven onwards now by the Turanian tribes, which had 
come down from Central Asia into China and the Peninsula and 
islands 2s the East Indies 

Thus, in my view, our is ‘le first received its native population, 
in two ‘lifferent streams, the one from the north, and the other from 
the ngneers ean 

only polished flint axes and implements of stone; the 
later had no written records, and made 

over their dead. The Vedas call them “ noseless,” gros 
feeders on flesh, “raw eaters,” “ not sacrificing, soieed 

ut gods,” * without rites” * ; they pride the ree 
the dead with gifts and raiment and orn: 
suits our aboriginals; they are noses ‘fe they bare 

rasted with the 

straight and prominent noses of the ‘Veilid mh 
they have no gods and no religious rites such as the 

th-west phn Indis 
practice polyandry ; so re our abori 

stan circum ces. ‘ incl usivé 

(2.) The Kolarian and Dravidian languages have 
and exclusive forms for the plural of the first per janesia ail 
So also have many of the languages of Melanes!@ por 
Polynesia. ee also the peorinie of the si 

have no information about them 
(3.) The aborigines on the south and west of Australis of 

the same words for T, thou, he, we, you as the | the Madras coasts of Tndia. the south 
(4.) The native boomerang of Australia is used wie” of the 

east of India, and can be traced to Egypt— | 
Hamite regions. Turi ; 

(5.) — the red races of Americ¢a—who git the 
: four is a sacred number, having a reference 

cardinal points. In Egypt the pyram nel 
bases, and the Great Pyramid is found to hr ea Cha 
pointing exactly to the four cardinal points. 1. ay 
zans also built their temple-towers a5 PY" 



s to indicate that among our native > Sibi there 

iat ‘the same mixed elements as in ae old Babylonian 

empire 
(7.) So also does the — that several tribes practise circum- - 

cision, that one tribe in Queensland has distinctly 

Shemite tia terri, and that there are among the tribes so 

ancestors, I believe, ional from "Asia. In other parts 

of New South Wales they do not bury the body, but 

Were not interred ; they were laid (1) on mats in a brick 
an or * (2) on a platform of sun-dried bricks, and over 

; huge ram et dish-eover, or (3) in a long 

: earthen jar in two pieces fitting into each other ; the 
o (9.) body did not aoe the earth. 

“al is nothing improbable in the supposition n that the 
first inhabitants of Australia came from the north-west, 

i. it i 18, from Hindostan or Further India. The native 
Traditions of the Polynesians all point to the west oF 

ie West as the quarter from which their ancestors 

the Aus Kum-bo and 
Jie I oe ge gl sh a i A a 3) the ineoriptiona nam 

of Egypt, and in Ai- -gup-t-os, E-gyp-t. 
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me. So also the Indias are to the north-west of our 

Madras to § 
cam 
island. The distance from o Sumatra is about 
1,200 miles, and from Sumatra to the coast of Australia 

about 1,400 miles. Such a distance is not impracticable 
to a savage ; for in January 1858, a boat, with a numerous 
family on board, was driven by the westerly winds from 
the Union Group in Polynesia to Mangaia, a distance of 
1,250 miles, in a south-easterly direction, and other 
similar instances of involuntary emigration have 
occurred. In some such way, perhaps fleeing from the 
conquering Aryans, some of the early Kushites of 
Southern India may have come to Sumatra, and thence 
also to our shores, In the woods and mountains of that 

occupying the coasts), and one of these is called Kuba, 

rac 
of Sumatra. Of these Sir James Brooke says: “These 

notice ; in their domestic lives they are amiable, with 

ite vices; they marry but on e, and thei 
Pea I may add 

as a coincidence, that the native name for Borneo Is 

Bruné, and that Bruné is also the name of a large island 

in Storm Bay, near Hobart. 
It thus appears that the islands of the East ee 

Archipelago were at first inhabited by aboriginal D 

the interior or left the islands ; and, as Java an eee 
: y near Aust: a large portion - 

native population must have come hither by that rowle 

Tamil and the Telugu; the system of mips ring 
these races is the same essentially as among 
lian tribes. ae 

(11.) Identity of language is a strong evidence of ter 

; thus, I take the Australian tribes to 1 EAE ELAS nee 
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_ names for the numeral “one,” there is great sehen 
as in the an languages, but bular, ‘‘two,” 
from Cape River (Queensland) into New South “Wales, 

Victoria, South Australia, and even as far south as 
Bruné Island near Hobart. This last fact is rather 
remarkable, for, although I endeavoured for more than 

ten of New South Wales; for ‘ Bt 
mung-enna Sesame mug-u (Gringal) ; ; “foot,” lugg- 

ana* (Tasmania), tung-anai (Gringai); also wee, “ fire” 
(Kamina), wee-al- utta, ** red hot embers” (Tasmania), 

-na-leah, *“ fire” W. a); rim-utta, “hand” Tasmani 
(Tasmania) rima (Polynesia), ama (New Guinea). 

o eleven points are the main features of an argument by 

tea hich Twould maintain that our black people came originally 
Gian is oh of ie: Persian Gulf, and that they came to us 

__ But I pass on to the roper subject of this essay—the aboriginal ee ea 
satay th Wales, weighs my narrativ' os ee 

conversed, or communicated to me orally 0 
vig eke Eanast who have long been familiar with the ‘alee 
ah, condition of our native races. In order to proceed methodi- 

» IT shall first give a sketch of the tri ibal arrangements which 

: Til fa ifI were to describe the customs of each tribe separately, 

ls x € a narrative applicable to all ; but, wherever ead 

nee of usage exists in any parti among 

| Naseby, Maitland (for the 
a wa o yrallyn, : Gresford (for nat, 

e gentlemen have had an ” intimate acq 

re than thirty years. 
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the Gringai, the Kamilaroi, and the Ooalaroi, and to these I adda 
slight knowledge of the Wiradjery and Yiin tribes. -As it is impos- 
sible within the limits of an essay to discuss fully so large a subject 

this, I will dwell upon those points which seem to admit of 
original investigation, and will omit altogether or Wigs af Tehty 

upon those features of my subject which are generally kn 

I.—Yovrts. 
An aboriginal child is heir to a tawny skin, “the vellum of the 

pedigree they claim,” and exposure to the air soon deepens the 
swarthiness. The depth of colour varies in different tribes, for 
some of them, according to my hypothesis, ha more purely 
Nigritian in their origin, while others are from mixed Lire 
ite race ; and tribes that have long dwelt in swam ‘i regions 
darker, while those occupying the uplands are lighter m pre 
than others. 

The advent of the baby is not always a source of joy to the 
e mother, in parturition, is left to the assistance 

one or two female friends, often left e eB alone, at. a little 

distance from the main camp, and ere long she joins her husband 
with or without the baby. If eit season has been hard and there 

is a scarcity of food, or if the mother is already burdened with 

many children or with heavy Roctin for her Boar the — one is 

left to perish. A native woman at 
several of her children in a and eet, after an mn interval 

* , soon after the arrival of the white mi 
in that district, paul the fans at their birth, but left a 
males to perish; they feared that these half-caste males, if 1 
grew to be men, would have the qualities of a superior a lk 
would be too intelligent, too strong, too dangero us for the 
and so suffered none of them to live. 
If én child mi 5 Meer the parents and even neighbours ma 

r it, weeping bitterly ; when they 

idea that an evil spirit, the Kroo haunts the “graves, : 
toe haa elm ‘At K cae ene infant ciao | 
the corpse in a thin sheet of bark and keep it over the sm og 

_ fire for about a fortnight ; the smoke-dried 
till twelve months after the birth ; ot Ges ee 

ers are very attentive to to their children ; they i 
carefully and continue to show them ed! token ce a pS 
They carry them on their backs, wrapped in a rug or BN” 







COMET 6 i881, as seen at Sydney. 
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Please insert enclosed Drawings of Comet of 1881 after page 86 in 

Journal Royal Society for 1881, Vol. XV. 

CORRIGENDUM for Vol. XV. 

Page 90, last line. After June 8, insert June 11. 



Ieee can scarcely be intended as ornaments, but they — 

n adopted for the purpose of identification in battle 

urba: which the foot of man or of beast has 
aspect of nature around him. Thus at a tender age 

MY experts assure me that the mombarai is merely an arbi- 



ore ; 8 
a little bit of white down on its body, then sets it free and 
follows it with his eye, running hard until he knows where its 
nest is; his reward is a feast of honey. If he sees a pigeon 

perched on the limb of a tree and wishes to have it, he makes 

great circuit until he is behind the tree, so that the trunk hides him 

from the eye of the bird, he then moves forward very stealthi 

on 
grazing, spread themselves in a circle, such as in the hunts 
of Celtic Scotland i is called a tiomchioll, round about and at some 
distance, each carrying a leafy branch of a tree before him ; with 
these they cautiously advance, halting and assuming the appearance 
of rooted saplings whenever the kangaroo looks up alarmed; at 

last the circle has so closed in, that Mie the quarry does at last 

he 

club everywhere near enough to give him ree death blow. In 
rivers where large fish are to be found the black ot fog of 

the river, with his eyes open, he “alodgie from their r lairs the 
lazy fish and kills them, or spears the smaller ones as they hurry 

P precision 
past him. In this practice the blacks show wonderful 
and dexterity. 

me is scarce, the black man must su 

us fish n ca 
called by the settlers the “ Fishe ery.” The cod-fish ex up they 
from the Darling of all sizes, from 4 to 40 Ibs. weight. wo 

da tb. shes could « cre, Below “this = Bs rae angles they laid 5 in the river other stone ibe at right es 

” alits open from top to bottom and about 15 
ee Saeed is ee 

hot weather th d vig 
diving inthe aver ‘as te ee rig 2 doubled up, 

& great splashing noise, : 
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_ wall next the crossing place was made the most substantial of all, 
_ toresist the force of the current in the river. It also rose higher 
_ outof the water, the others being just so much lower as to cause 

-aslight ripple over them. This fish trap was used in flood-time, and 
_ thebuilders of it, knowing the habits of the cod-fish, which abound 
here, have so arranged the slits in the lower walls that the fish in 

_ ging upwards can proceed only in a zigzag direction, and, as they 
never try to turn back, they at last collect in great numbers 
mall the squares, but especially in the uppermost ones, from 
which there is no exit, as the wall is solid throughout. Mean- 
while our tyro is getting experience in fish-spear practice, for the 
blaekfellows stand in the squares and ply their spears with such 
tilect that tons of fish are landed on the bank. ‘The river is here 
about 800 yards wide. 
Our young boy also assists in an important operation, that of 

wxe-sharpening, e of the earliest developments of civilization 
the stone axe, but the axe to be useful to the savage must be 
ara and this he can accomplish only by rubbing. ear 

Picea on the Gwydir, there is a great rubbing place, which must 
been used by the tribes around for many generations. It is 

geet deposit of sandstone of a gritty nature, fit for grind- 

ne about 30 feet, and then terminates in a flat top, 
Ww. : much of which is now covered Yet at least 2 : grass. Yet over : 

>t this top there may be seen innumerable hollows made in 

a frag by the blackfellow when sh ing his axe ; for as soon 
4 

arpe ? . - 

Not stoove became too deep he would begin another beside it, 

jl aR ess hg they a be el RS A OM at Sa ae a a 

ie an extent of 10 or 12 miles. At that time the 
.: ribsinar the river at the rubbing-place was very low, and yet the 
lee Ks could still be seen far below the surface of the water. 

Wen ty generations of Kamilaroi blacks had encamped Lat 
hoy pet. tell, but the rocks still testify why they came there 

rious! had toiled.* ~ Altho i y they 
; : 

equine) ee, these are the labours in which the native boy B 
r«' to join, yet it must not be supposed that his life is solely 

; _- i : 

f*.& instance of their perseverance = ing. Many years ago 

the a. J ors was killed on the Gwydir. E 
ne fay Wheels into small pieces and made them into wks 
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tell each other stories or recollections of former times, at — 
which they laugh heartily. The young people amuse themselves 
in various ways ; sometimes they propound riddles to one another. 
Here is one of their riddles: A long time ago, there lived andld 
woman of our tribe, who was so strong that she could overpower 
any of the men ; so she used to catch young fellows and eat them. 
One day she caught a young man and left him bound in her 
gunyah* while she went to a distance to cut some sheets of bark 

wrap the body in, before she laid it in the fire where it was 
to be cooked. While she was away, two young women, who had 
observed her doings, slipped into the hut and released the 
prisoner ; they then hurried to the river and, first knocking some 
holes in the bottom of the old woman’s canoe to hinder her 

pursuit, they all escaped safe to the other side in another canoe 
Meanwhile the old dame returned and saw her victim was gone; she 

g S| si z tq FI 5 OR 5 5 ) 5 Au 4 fh 8 pS) ae oa ° ar 4 Ee 

the belief that a wizard’s magic cah overpower all 

Until his formal reception into the tribe through the Bora, the 

: 

; 
he 

the aged and infirm and those who have large families. 

IT.—Mannoop. 

(A.) Initiation. 
When a boy approaches the age of puberty. 

anticipation spreads over his mind, for he knows that his 
manhood has brought him to the threshold of ceremonies 
ious import through which he is to be formally receive’ 
t reby i igni The rites 

- * A tent or hut formed of the branches and the bark of trees 
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Og I take Bora to be only a shorter form of Kobbora—a 
oy hom seems to me to be identical with Cobra, meaning in 

The whole proceedings are Sonne. : pave are essentially the 
same everywhere in their general features and teachings, but the 

as appear to me to be necessary to complete the epi 

cance of the fe s.t ial i 
ho chiefs of the babe know that some boys are about twelve 

years of age and therefore ready for initiation ; they 

sonny mmon their marbull or “public messenger” and bid 
inform the tribe that a Bora will be held at a certain time 

pala the time being near full moon and the place being usually 

Known Bora-gro und ; they also send him awa. to invite 
“ochacadar tribes to attend ; this invitation is hin accepted, 

a aac the tribes may be at variance with each other, universal 

The ss revails among the blacks at such a time as this. 

Y appointed for Sho: gathering is perhaps a week or two 

und, usually near water and level for convenience Plove 2 groun 
2 Sitting oy lying on, and form and clear two circular en nclos 

: mis only a conjectur ie 
& a “plesk of the Gringai Bora here given was commun’ 
— “ena of mine by a jou black who had recently been me & friend of ng a0 

nfidence that it is circumstantially ie nae 
similar} S made else re. e fi about L _——_ 

y obtained by my friend, Mr. Howitt (see page 14),. 
ieee em personally. It is eve every year 
to obtain reliable idformati ion about the ps for it is falling ng nto 

er men mcs Bid to pass through th ceremonies, and 

y retice: aga refu ed re 

= top with the white down from 

van at ras ee of the king of a tribe near 
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the women, who are permitted to be present at the opening cere 
mony only, are lying on the ground all round the larger ring with 
their faces covered. The boy* is brought forward, made to lie down 

roaring sound is supposed to be the voice of a dreaded evil spirit, 
who prowls about the camp, especially at night, and corres © tears, and devours those he can seize. The Kamilaroi tribe call him 
the Krooben. When the performers think that the boombat (s0 

ceases to speak ; they then raise the boy from the ground and pss 
him in the ring so that his face is turned towards the cl 

over ; then an old man comes forward, breathes strongly in ade and makes him cast his eyes upon the ground, for in this hum 
attitude he must continue for some days. , 

' _ Two other old men next take the boy by the arms, and lead him 
1 d set him in the middle of It 

while the boy has been sitting in the smaller circle wi 
eyes ; he is told to rise and is led to the foot of each of ~ + the 
trees in succession, and is made to look up for a momen . 
carvings on them, and while he does so the old men raise 4 Mien Mieie etn rare | 

ae * For convenience, I speak of the boy in the singular number, but oe 
are usually several boys initiated at once. turndan 

+ This instrument is variously named by different tribes: as ucko= 
Victoria), and in N.S, Wales wundaba, or goonunganiga, or goon ee stercus humanum edens, 2 dayne +I had one of these “ roarers” made and sounded it the ota exclaim i 
presence of a blackfellow who visits me. He shrunk from it ee 
“Bail (no) me like that.” e Murring (tO 

a 

§ The mo for the Shoalhaven River to Cape Howe) ; the Yuin is a sab-tribe. 



THE ABORIGINES OF NEW SOUTH WALES. 207 

They now give him a new name,* which must not be revealed oy ws 
winitiated, and they hand to him a little bag of stringy-bark 

* one or more small white stones of crystal quartz ; this bag ae 
will always carry about his person, and the stones must not beshown 

_ tothe ala on pain of death.t This concludes the first part 
of the grea 

Rg or ten days and teach him the tribal lore by showing him 
their dances and their so ngs ; these he learns, especially one song 
of which T can tell nothing further than ~ it is important for the 

the great Creator, ft At night, dering this this period, the boombat is set 
by himself in secluded and darksome places, and, all around, the 
men make hideous noises, at which he must not betray the least 

‘Sin of fear. At some part of the ceremony he is shown a sac 
ae this Ridley says—‘ This old man Billy told me, as a great 

» What other blacks had withheld as a mystery too sacred to be 
disclosed toa white man, that ‘dharumbulum, a stick or wand, is 

* As to the Swed 
found out name, ‘‘ My father,” says a correspondent, ‘‘ sometim 
Wer it hat the name was, and would tease the men by pretending 0 “ed 

him awa; to the women ; when he did this they would get angry and chase 

| The ial la : 
forced, WS against the ge om of the mysteries were strictly en- 

| btained 3 fo years ago, some erds on the Upper Williams had 

this became kn a ye ear oy ag shown
 them to the gins. 

3 man, a great r, made 
3 ot the g .) Speech, declaring that the whites men wiki gat to death an 

hes Accordingly the blacks watched their vid anthent ty, killed the 
: of ca Separately, and feasted on their ner ag bls au Leen nr f with 

: ieee? rere clustered on the trees near by, eager to wl 
. White man’s retribution. 

instance of of ~ “ag Stand s dread of the white crystals comes from 
a oeality. Near e Barrin n a gin W as digging out a iarab root, 

y struck it hard, oie thei cut it up into . ee and used them oe 2 nnd S. e men saw pric sa _ aad gold, but the gin could not be pessumiet a too : many wi tere ; as afraid, she pce ta a Diggings were 
many years afterwards. 
root co capt hence io era a 
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exhibited at the Bora, and that the sight of it inspires the initiated 
with manhood. This sacred wand was the gift of Baiamai. The 
ground on which the Bora is celebrated is Baiamai’s ground. Billy 
believes the Bora will be kept up always all over the country,— 
such was the command of Batamai.” aa 

These formalities being completed, the boombat’s probation 8 
at anend. They now proceed, all of them together, to some large 
water-hole, and jumping in, men and boy, they wash off the colour- 
ing matter from their bodies, amid much glee and noisy merriment; 
when they have come out of the water they paint themselves 
Ww 

Meanwhile the women, who have been called to resume their 

attendance, have kindled a large fire not far off, and are 
around it with their faces covered as before ; the two old men who 
were the first initiators bring the boy at a run towards fire, 
lowed by all the others, with voices silent but making @ noise by 
beating their boomerangs together; the men join hands and foams 
ring round the fire, and one old man runs round the inside of the ring 

ting a heelaman or shield. A woman, usually the boy’ — 
mother, then steps within the ring, and, catching mary 
arms, lifts him from the ground once, sets him down, and then 
retires ; everybody, the boy included, now jumps upon the decayi"s 
red embers, until the fire is extinguished. : 

Thus ends the Bora, for the youth is now a man ; he gers 
ber of the tribe, undertakes all the duties of membership, ‘ime 
a right to all its privileges, but may not take a wife for some oil 
a ; the restrictions as to food, however, are now removed, 

€ may eat anything he can find. : a 
Although : aoe the formalities observed 0 admitting 

youth into the tribe, yet in the Bora, as in Freemasonry, 
novice does not become a full member all at once, =< 
through several grades, and these are obtained by @ oa 

of Boras; thus the process of qualifying for full mem 
may extend over two or three years. In his tender years the bef 

has been taught that he must eat only the female of the ware? be 3 

or bandicoot, or other animals ; all others that pang pave 
brought to the camp and given to the a seas 
large families ; shh: he a attended one Bora he recs 
mission to eat the male, say, of the paddymelon ; a = 
Bora he may eat the “sugar-bag,” that is, the honey," aad 
bee ; a step higher and he may eat the male of the ‘and then BP : 
so on until his initiation and instruction are complete ee 
may eat anything.* — 

mi 

* a i Mi . * “7 +. ¢hoee rules. 

travelling 02 the 4 occasion, perhaps forty years ago, a dray was me “said? 3 
Nortinorn Road, and ax te driver was rather short of provisions} ; 
his black boy, “Georgie, go and catch an opossum; ©” 



; o my correspondents sa says : “One of the older fellows eign his 

- bottom ok iain inst Boi isto 8 oot teeth, and abs a ere 

a: a where the head gommera either kept it or gave 
{StS owner. It is said that an ancient shield (cf. the sacred 

by pe soon caught an opossum and brought -it to the camping ground, 

| oie it down beside the fire His pin: hee said ‘Why don’t you skin 

| hives se it at it?” “Ghuciigia 5 replied, ‘‘ Bail (no), massa; you 

dobody must not eat male possum.”  “ But, Georgie, no will know, 

at fel ‘The Krooben, he see me, he come take me; 

everything, Kare “ay = aster, ‘Tell him I 

you eat.” “Well, you are my m bid me eat-and 
Georgie did eat at’ his “nated bidding, eal so escaped the 

Years after, when this black boy was. about thirteen or fourteen 

> the dra ay was down in Maitland for station nee yved 

i in 

. sith those a ge tl ag done san Set one can 
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Ancilia in Rome) handed down from past ages in the Yaw tribe | 
ed as almost equal to Daramilun himself—accompanied — 

the tooth. 
These, then, are the ceremonies of the Bora ; Ai before 

ceeding, I wish to draw attention to the fact that the pag : 
negroes of Upper Guinea had seventy years passe e before ethno- 
graphy became a science—certain religious mysteries singularly 
like those of our Bora, and I suppose they have them still. These, 
like He Bora, are ceremonies of esp and Be only bring a 

power ‘of the initiated can control. As this eeu is fee 

but four or five times in a eentury, and occupies a period of five 
years, only a small portion of the male ee ae can rai 

qualification nece for power in the State. The king issues 
when he pleases, an order for the holding of this al The 
preparations are committed to the care of the old men, known to 

be best acquainted with the mysteries. These choose sul ble 

places in the woods, and make ready there every PP! A 

can produce surprise, awe, and chilling fear on th inds of " 
novices. All women, children, and strangers are W ren from 

spot, and the novice bolidved dint Re reveals any of the secrets 
of the grove, the spirits, knowing his faithlessness_ and prs 
will in one Way or other bring destruction upon aie 
try three er four miles eonnd is sacred and inviolable, and th 

evil spirits will carry off those who intrude. «nitiation 
The essential idea prominent in this negro ceremony of t Has | 

is that of a death and of a new birth,—a sa aeeriar 
the SPIN AS before he proceeds to the gro ves, gi oo, aie : 

his whole aspect is that of a new man, for he now per 
bea & 9 made of the bark of at e. he is adorned p e e bark of a tree, ra cola of 

as a Ige of his new rank he wea 

a frenzied kind. While this course of edu 
king eh apie visits the groves and examin 

When their training is sufficiently scvasond, they 
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not accept the “autochthony of the Australian 

nor can I believe that the Bora with all its solemnities 

nyerhing at the ceremonies, I notice that in many respects the 
World tyances resemble those of the religions of the ancient 

the images of the 

be seen; the women and the uninitiated 

¥ Le ee maT ait i os 

at and condensed from Hurd’s “Rites and Ceremonies, 
“pon-Tyne, 1811. 7 
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The sacredness of the circle in those early ages is 
seen in the Chaldean name (Genesis xxxi. 47) jegar 
sahadutha, ‘the circle of witness’—a name that bore 

Romealso, for 100 yearsafterthe foundation of the city, the 

worship of the gods was celebrated in the open = 
(cf. the Bora), often in sacred groves, and there eer 

temple of Janus, the oldest and. most venerated of 

oman gods, was merely a sacred enclosure on W: a 

building stood till the time of the first Punic Wat 

The pomoerium, or circuit of the walls wie peer ; 

fire-worship 

animal to be sacrificed. cred, com 
(B) In the Bora, the two rings, both of them 5 es 

municate with each other by means of a narrow Fs . 
in which are earthen representations of ce | 
of worship. The inner contains the images oF Tiel 
of the gods, carved on trees, and the iene re = <hr? 
in the outer ring that he faces the passage 40" os 
of the gods, 

(5) The inner shrine is an arrang 
religions. At Babylon, in the temple of 
was built in stages, the worshipper had 
seven stages of Sabaeism before he gee 
this was the topmost of pve and cont 
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the worship of one of the Babylonian gods. 
and i ome, the roofed tem 

At the very ancient temple of Dodonaean Zeus, in 
Greece, the god was supposed to reside in an oak-tree, 

worships merely a 
of Biblical archeology will also remember the Asherah 

then h int 1 

(C) In the Bora, the novice in the outer circle has his body all 

— ~— 
c 

painted over with red, but at the close of his novitiate 

formation is to them a source of much rejoicing. 
Among the black races the colour red was the symbol 

of evil, and so Plutarch tells us that the Egyptians 
Sacrificed only red bullocks to Typhon, and that the 

animal was reckoned unfit for this sacrifice if a single 
White or black hair could be found on it; in certain 

of their festivals, the Egyptians assailed with insults 
and revilin 

"Mischievous and malignant spirits, is symbolized by 
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red stones,* and the Cingalese when they are sick offer 
a red cock to the evil spirit that has caused the sickness 
The blacks of Congo wash and anoint a corpse and 
paint it red,+ and their black brethren of eg 
when they are celebrating the rite of cireumcisio 
wear anything red about them lest the child should ied 

sanctioned in honor of their goddess Mulitta, she seats 
herself on a mat in a public place and covers her head, 
shoulders, and arms with the blood of a fowl ; she thea 
retires for her devotions, and these being fini ed 8 

washes herself, returns, and is rubbed all over with 

white chalk where the blood had been. 

The young ladies of Congo—also a : black country— 
have a similar custom, but they besmear their faces 
necks with red paint. 

- Those who pass through the Bora paint themse ce 

white at its close. It is well known that in the anci® 

rituals white was the colour sacred bee the ene” 

benign god, before whom darkness flies away, 

spirits ‘cme depart at the the crowing of the cock, the 
harbinger of the dawn. 

ve heard 
The cock, that is oe uate et to the morn, ; : 
Doth with his lofty and shrill-sounding throa! 

w 

hether in sea or fire, in h or alr, 
The ie ot and erring spirit hies 

b Siva, the eter . 
, To his confine 
An, India. white agates, represen 

the brand of Typhon upon him, 
influences, to disease and death fro 

fathers’ gods and has, learnede the 
dances of his tribe, he comes forth 
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washes away the badge of darkness and evil and assumes 
the livery of the children of light. The other men, 
whose mottled colour is a confession of mingled g 
and evil in their lives, also emerge new men once more, 

purified and devoted anew to the service of the good, and 
freed from the power of the ev 

This felt subjection to unseen 2 evil and aspiration for 
deliverance from it, in the minds of our native races, is 

with a Sosa were distributed throughout 
bare, sometimes in union with animate objects 

nature and up re oe the pane of religious 
nites such as the Bora: for, the due observance of these, 

Tepeated from time to e, ; while at least, 

the faithful. Thus, then, I eer the red colour of the 

athe Pion Turramulan, a avails deity. ~“Turra- 
Mulan is mediator for all the operations a a 
man, and from man to Baiamai.” ‘ Women must no 

2 “ ae have ag seen that the Yain tribe make an image 

ulun and set it up at their Boras. In the 

™ th ie 
eet bo ‘ee ceremony of the Bora oy" pret ud in 

eet? ‘Ook, is called Tirricoty, and 18 © made ™m 
shape of a fish ; the magic wand. that Ridley mentions 
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is durumbulum ; and the great ancestoral Bora ground 
the Kam ilaroi tribe is at Tirri-hai-hai. In Victoria 

this same instrument, a correspondent tells me, is called 
turndun, a name which I think should be written 

urum-dun. All these names are identical, and only 
modifications of dara-mil-wn, the original form; thus 
with a slight alteration of the spelling we have dar- 
mil-un, ‘turréemil: -un, durru-m-dun, dérru-mbulun, 
tirri-coty, terri-haihai. The root of all these forms is 

found in all the great branches of human speech and 
furnishing derivatives which mean ‘a prince, “4 

satisfactory account. But I take the name Daramulun 
to mean something like “Lord of the mysteries,” for itis 
evident that he pr resides at the Bora, and is the source 

of the blessings therein communicated. The u 

compare him with the Chaldean god, Hoa, 
man half fish, who, in the Chaldwo-Babylonian religion, 
was reverericed as the revealer of all religious and Gal 

knowledge. His abode was the sea, the Pers ea G 

presence of Daramulun’s image.) e Akk 

from them the Babylonians, invoked be aid of Hey 

when spells and enchantments were pags una 

* So, in Bora d magic : 

when Daramulun had been duly Soa aia 
influence conjured up for the driving alge of ae ses 

ees led into the inner sanctua: wary in the 

night, and there by a dim light allowed to see and knot 
the holy things. 

She Taian Ganesa — to ae ite were 

rey 
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clay images which have been‘ set up on his birthday 
tival are afterwards thrown into water, as it were his 

native element. 

of it. The king also, and some of the highest officers of 
state, carry this “crook.” In India, we find Yama, the 
regent ofthe south, has a name from a sacred staff or 

,» and some religious impostors wear as badges of 
sanctity a “staff” and a rs skin, Magi of 
Persia carried the Bareema or barsom, a divining wand, 

use it against the powers of evil. (2.) A new name. 

Having now acquired a knowledge of sacred things, the 

initiated is a new man, he is “ twice born,” and like his 

kinsman in Upper Guinea, already described, he will 

come forth to the world under a new character, re- 

ceives only one of these at a 

them increases according 
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to the number of Boras he attends, until he becomes 

a full and accepted master of the craft.* In any case 
they are used as talismans, and are carried in the belt — 

for life. They are merely small ai of quartz crystals, 
but are so pt RET they must not be shown to the 
women. (See 15.) The Taba of Guinea use 
small stones as Betiahie, which they carry about their 
necks or under their armpits. These the priests sell 
after a formal consecration. The white colour is a sun- 

colour and is beneficent, as already shown ; hence the 

Hindus dedicated white ‘stones 6 Siva, the eternally 
blessed one. 

Under this head may I venture to quote the solemn 
and sacred words:—“TI will give him a white stone, 

in the stone a new name written which no man Se 
saving he that receiveth it.” 

(Ff) The initiated lad is next led to a camp at a distance; he is 
kept there for eight or ten days, receiving instruction a 
specially in songs and dances ; he also eats here, 
his confidence in divine protection is tested by hideous 
noises during the darkness of the night. sis te 

J) It is rather incidence that the (/) ; her singular as a co eo all 

must reside with his preceptor for some tim ae he 
has gained a thorough knowledge of the holy books; 

h a ee 
must through urifieat rites whiel fet pass throug certain P » fice ta the ot 

move the taint of original sin ; one o i 
off of the hair, and with this seems to correspon! Yeas 
knocking out of a front tooth practised by : 
our ares tribes. erywhere 

' 0" ""'Thé singing and the dancing are ev 
t ae of f nogro worship, and the dance is edhe vi 

reli 
Would that some one could gather togeter | et 

songs of our aboriginals as used in the Bora One 
native races become extinct! I believe i anythne 

_* Iam confirmed in this s view by a conversation which Ik 
day with a black of the Gringai tribe, who comes from ts 
He says that Boras are not often held now, bat it that two 
a eine. at which ie were cad scape some 



, 
: 

: 
: 

(9) 

4 
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_(@) Then come the washing and the purification, which I have 
already explained, but after that they join hands all 

round, dance round the fire, and then jump inte it and 
through it. 

To illustrate this I give a few quotations from Napier’s 
“Folk Lore.” “On May Day the Druids used to light 
large fires on the summits of the highest hills, into which 
they drove four-footed beasts, using certain ceremonies to 
expiate for the sins of the people. .The Pagan ceremony 

of lighting these fires in honor of the Asiatic God Belus 
gave its name to the entire month of May.” “ Until 

of Pales, in April, the same forms of purification and 

dedication were observed. ‘The Medes and Persians were 

day retain the old customs, for they make their cattle pass 

ellow is going to the river for water at a spo 
his superstitious fears have given a bad name, he takes a 

Used by the Chaldean sorcerers has these words: — 
“May the god Fire, the hero, dispel their enchantments 

I oe °r Spells for the injury of others
. 

tn a considered at some length the institution 2a 

suse it is the most important of all the ae eon, 

. of its celebra- 
ibes are homoge- 

some 
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Is it possible that so many tribes differing in language and con- 
fined by their laws and habits each to its own hunting-ground, 
should have evolved from their own consciousness ceremonies 

- similar, and which, when examined, correspond in so many points 

with the religiousness of the ancient world? How is it that the 
blacks of Australia and the blacks of Guinea have similar ceremo- 
nies of initiation? Is it not because they have come from the 
same ethnic source, and have thus a common ancestry and common 
traditions ? ' 

(B.) Marriage. 

ment as one of the “‘twice-born.” Our boombat, likewise, as soon a8 

his course of Boras is complete, is allowed to take a gw. And 

“ Kamilaroi and Kurnai” systems,* there is little room for original 

research here, and I shall therefore content myself with stating & 

few facts known to me, and a few conclusions therefrom. | 
Our Australian aborigines know nothing of those romantic pre 

liminaries to marriage, love and courtship, which the higher and 
more civilized forms of life have established in society. They 

usage at ds ; her position is that of an inferior ; A 
walks abroad, she follows, as a lackey does his master, wee 
three yards behind, and if he speaks to her, or she to . ver 
walk, he does not stop or turn round to converse, but goes righ all 
with an air of native dignity and conscious superiority, © © 

ge, 
no 

ies unless indeed, when she elopes with some young man; but 
i he woman pul 

is is hazardous to both, for the male relatives 3 ri fend bile 

manage to escape pursuit for a time, they are safe. — bermarryi0g — 
An aboriginal community is divided into aren jnows— 

2 
ne Male eee teeeee Kumbo Kubbiths 

1 
is Tpai . 
Female ...... Ipatha: Bathe... Methe. »¢ oe 

7" * Kanilaroi and: Kurnai by Bison & Howitt. Geo. Robertsom ME" 

3 2 f 
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first and aden of these classes have each the same sub- 

ond Black .. and aoe Other tribes elsewhere have » 
A th differen 

_ luarrying between members of the same class, but an Ipai must 
_ ‘luarry a Kubbitha, a Murri a Butha, a nd so on. _ The rule of 

: this: Descent is reckoned through the “mother Poe this rule, 

& father’s ona IT am iain diapers to offer this as a 

: ponds also with a natural impulse among ourselves in the 

; taning of our children. I tabulate my view thus :— 

Laws or Descent AMONG THE ABORIGINES. 

| Roig ;—« Seabee — the peel 7 of Gane | andparen 

FOR MALES. 

: ‘oe is the son of Kumbo (bandicoot) : therefore his 

a Sons are Kumbo (bandicoot). 
z > eh is oF son of Murri (iguana) : therefore his sons 

bo (bends) is ne son of Kubbi (opossum) : therefore his 

ons are Kubbi (opossum). 

FOR FEMALES. 

: = the daughter of Kubbitha (kangaroo) : 
ore her daughters are Kubbitha epee Oe 

! (opossum) is t the daughter ee Matha jum) : therefore 
i em ters are M Matha (opos h 
i, xf is the dau sy ease of Baths (emu) : therefore er 
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The lineal descent thus becomes :— 

For Mates. - For FEMALES. 

Tp Kumbo cin ae 

ero ne bi ay — 

Ipai Kumbo Kubbitha pei 

| | | 
urri Kubbi atha Ipatha 

and so on, and so on. and so on. and 80 on. 

It is also a curious arrangement in these tribes that every Man 

in any one class is supposed to have marital rights over every 

woman in the class with which he can marry ; thus e Ip 

parents— 

Ngava coolaid karramulla yaralla 
— wife will t by and by: 9) 

"His demand thus made cannot be refused, and the parents must 

keep the girl until he comes to take her as his wife. ans 

demand when made, yet they do not allow the woman 

signify her consent to the marriage by preparing ° 

the fire. In this case the murri secures the assistance” 

young fellows of his own class; watching their opportunity, 
seize the woman and carry her off by force: thus eas 
seems to be by capture, but is really the assertion "ly 

which the law sanctions.* The man, however, 1 paptriges® 

have quiet possession of his bride—the blood feu oe 
go the male relations of the Kubbitha assemble and PI 

“*T think that the Rape of the Sabines is an instance of thi" 
feud probably arising from the slaying of Remus. 
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the men ¢arry off the wives of others. This we may 

Bie, as e won the gin. 
Sometimes they exchange wives, so as to assort ages better. 

dignity and importance in the tribe are measured by 

number of wives he has, as amongst us by the number of 

Wi Thus the chiefs have often three or four 

‘aly, hile the commonalty have to content themselves with one 

wt white man, who escaped from’ penal discipline here long 

mgd lived many years among the blacks, had four wives 

fg to him by the head man of the tribe, to carry his bag- 

8 and to do all servile work for him. 

. (C.) Condition and duties as a man. ae 

© murri is now subject to tribal government and tribal law. 

. the BL of a aad a member of the tribe, 

or, or saga- 
tain to a seat In the 

the sons of a chief might lose their father’s oes . 
ad unworthy of it. Nor are our -esaiguamasedate 
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without precedent in this, for in more civilized communities else- 
where, in which hereditary right was fully. acknowl, in! 
heir to a throne has been set seide because of his unfitness for 

duties of the office ; while, on the other hand, the mere eae 
worth and ability has raised a stranger even to the imperial purple 
The general council of the tribe, then, consists of these chiefs, who 
have — sole control of all its affairs, the determination of peace 

and war, the power to summon assemblies, and the right to enforee 
the neler of tribal punishments. The tribe, if not too small, 
is divided into several sub-tribes, each one occupying its own 

tawrai or hunting and food ground, within which it must stri 
confine itself,* The head man of each of these sub-tribes iss 

chief and a member of the Council. When a matter occurs ¥ 

demands deliberation they assemble apart from the cam 
and resolve. “I once,” writes a friend, “ came =addanly npon alt 
of the old men sitting in a circle in’ anxious ¢o onsultation. 
I passed on, one of them whispered to me not to tell anybody that I 

had seen them.” In these meetings the oldest ne presides, 

measure by his single voice. The chiefs sit as vie 
on all complaints that are brought before them. e punishm 
they impose are various ; for serious offences agains + tribal pe 

such as the divulging of sacred things, they decree death by 

spear ; if a man has spoken to his wife’s mother, he is obliged al 

~ the camp and pitch his guny yah at sqme distance from it, 

in there for some time; if a husband complains that bs i 
wife is capa (‘‘ wanton”), and the council find of all 

is taken without the camp and exposed there to the 3 sealers 
who choose to come ; but for smaller offences, the man is 0 shield 
by the chiefs to stand forth armed only with a heelaman soe oe 
and defend himself against the spears and ae is a v 

g to him by a set number “of men varying acco Pett him a8 
' the fault he has ——— 

tion, I gre this an Lay a ee eae the sogency Arc? cag son the tbe had es 

- — in numbers that ¢ their hunting-groun 

ey t 

e 

} 

scarcity of food e therefore ging thet 
adjacent sub-tribe humana them to surrender 4 porti 

This was refused the ground that rie was agains 
m 

-neig! ee 
their forces and met; as sage num. ae vale 
no oratory ; it was a aad “that next day an 

each side healt fcht it ot aa when the time 

is the ews souees a issue of 
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time and he is warned each time of throwing ; his relatives stand 
‘byin his interest. In some tribes if the offence is not of any 
‘magnitude, the offender’s gin is allowed to stand beside her 
husband armed with a conny (“yamstick”) ; with this she strikes 
down the spears as they approach. Many grievances, however, 
are settled without the intervention of the magistrates, in the 

instance, 
4man has been found stealing from his neighbour, or two men 
quarrel about women ; a fight ensues, and with any weapons 
Which may happen to be at hand ; the one or the other gets his 
head broken and there the matter ends. In a set duel, the one 

man with his llah pounds away at the other, who defends 
himself with his heelaman ; he continues showering blows until he 
is tired ; then his adversary sets to work with his nwllah in the 
‘She manner, until the one or the other succumbs. Sometimes 
ako, in more serious matters the chiefs are not required to inter- 

vene. Ifaman has by force married a woman in violation of 
tribal law, the woman’s relatives complain to the man’s class ; 

Written nearly fifty years a d is copied f rivate journal. pre go, and is copied from a p jourr 
ie Oth September, 1833.—I was to-day present for the first time 

) dere of natives, ten men being engaged on each side. A 

: pars mmenced in which words got higher and higher until in 

‘Side: tion two or three boomerangs were thrown frem the one 

! MO wig the others returned the challenge in the same way, 

7" othe parti 
’ 

; the « h 8 unmercifully with their waddies ; three or four of 

thowed that . ae soon prostrate, and the blood on their backs 
Ade 

tee ere now heard, spears were got ready for ation, eal 

woman ; her ¢ judge from Weleda ; her eloquence was tif we may ju 

tae na 4 * suited ih it to the word and the 

i a 

as he a 

“tags the first intr
uder ; she, however, was not to be so 
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the backbone. The angry mood, however, of these two females 
suddenly changed, for they ceased to threaten, and agreed to 

to despair, and, seizing a tomahawk, cut her head with it ina most 
dreadful manner, Whether she intended also to cut short her 
existence or no remains an unsettled question, for the tomahawk 
was apt from. her hands. 

y was to me by far the most amusing part reat a 
i. pase no L 
with greater seeming virulence, or with more ready language. 

“The one party had hawks’ feathers stuck in their hair—a sur 
sign that their intentions were deadly.” 

some tribes when a blood feud has to be atoned, the whole 

totem (say, black-snake) of the aggressor meets the totem (= 
bandicoot) of the victim; champions are selected to represelt 
each side as above, and the remainder of the men of these éotems 
are spectators. ' 

traveller. He passes in safety between and through bas 
for his person is inviolable, and he is known to be a ao vi 

cooee, This bri al 
around him all who are within hearing of his call; he stts & 
and remains silent Bay a long time,* nor do they speak 
him till at last his tongue is loosed and then his eloquent 
a rapid torrent ; he is listened to with the greatest atten on 5 in 

chiefs consult, and he waits there for the night or perhaps 
several days to receive their re 
A ma pn when carrying a whee man’s message ee 

rag i to pass safe even through a hostile territory. f ial . 

his hand a piece of stick with a notch at the end 
this i is a piece of white paper having the message W™ a oa pe - 
To attack or injure this messenger is to raise & 1eU) 
whole tribe of white men. esgage stil. 

In some parts of ipa Bre the tribes use ‘ it 
These leces 0} wee or of thin split yuna clon i . 
nicks on the edges an d marks on the 
petiaible to aie these nicks and imple wa 
the number of men and women about whom informato 
or sent. 
—_———. a to ask a ma . 

= BD cds is cme he grievous violation of native etiquette 2 
is allowed to choose his own time to speak. 2 
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Thus it is that the chiefs administer the affairs of the tribe and 
maintain the order of the community. Those whom they govern 
hold them in the highest estimation. But other classes of men of 
get influence in the tribe are the koradjies or “doctors,” and the 
‘wizards 
have no share in the government, although a chief, if he is so 

= own at him and into him some days before by the 
*volent spirit of some blackfellow, whose grave he passed ; or 

4 boy has his foot burned ; the Koradjie sucks ound 

&° them to the sick man, who prepares them acco 

Vater 2» 4nd during this time he shouts for pain; drinks 0 
sinng te ™PBlied to him and a profuse sweat is induced. The 
“The ws, but sometimes the patient dies from er, : 
munis Sepp are a more dangerous and dreaded class of I 

n the doctors. They are believed to gies sickn' 
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munities, aving therefore thus stated a few facts to show 
the conditions under which the mwrri continues to live, I pass 
on 

Ill.—Tue periop or Orv AGE. 

by the hand, as carefully and patiently as a mother leads her 
child ; if his guides were offered food, Boko received his due share; 
even the glass of rum was held to his lips that he too might 
have his mouthful of it. From their earliest years the young 

people of the tribe are taught to respect the old, and one of the 
duties laid upon the novice in his instruction at the Bora 

requires him when a successful hunter to bring the best of his 

An old person, when no longer able to follow the camp . ad 

€! ; . 

suitable spot in charge of one or two others ; if a woman, at ‘ 
ads i 

man, y 
and inter the body or other p | | 

The blacks bury in any soft ground which may vue vig 

te 

brought from the distance of many miles. “ My bean he 
‘ wishes : was rearol 

need not compare with this similar practices and desires 1 all age 

‘Wherever a tribe does not inter the dead, the body pry ae 

wrapped in two sheets of bark, which are secured with ai ‘be 

kurrajong;* it is then placed in a hollow tree. If interment 
 * A native tree with very tough twigs.. 

ie 
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eee a grave is neatly dug, round but not very deep, and a 
inend goes down into it and tries if itis suitable. The body in 

the meantime has, while warm, been made into the form of a ball, 
_ knees to chin, and tied up in bark ; it is brought to the grave, 
but before it is lowered into it, a wizard, standing by, questions 

the and asks him who caused his death, and so on, to 

forthe dead is continued for three or four month ; the relatives, 

tine and at night raise loud yells and cut their heads with toma- 
hawks or knives ; the streaming blood is left to dry there. _ 

Elsewhere the grave is like ours in shape, and the body is laid in 

fat, on a sheet of bark ; above the body is another sheet of bark 

and the grass, logs, and earth, the earth on the surface being 

; it; this the 
with devices, but another grave is dug and no body pies ms 

BY 

.. Wander about, revisit the grave, interview the miurups of 

re Ning friends in dreams, eat up the remains of food left lying 
wen Warm itself at the night fires. Thus, when Buckley 
tos, ting on a grave witha broken spear in his a edy.” , 

regarded as a méiriip come back to visit his body. o 

rep Ques Analogous to this is found among the blacks ot 
’ Guinea, When a man dies, they ascribe his decease to th 

—__Nents ofan enemy. At the grave they ask the corpse 

"hss they show their belief in a life after death, as many other nations 
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who bewitched him, who took away his life; why he departed, 
was it because he was dissatisfied, and soon. They believe that souls 
pass into other bodies, but that the deceased still lives in anot 

state, and therefore they inter with him most of his effects and 
_ valuable presents from his friends. They believe also that the 
wizards by their incantations can raise the dead man, and make 
him hunt and fish and work as a slave for them ; therefore, they 
erect at the burying ground a wooden image of the god who 1s 
guardian of their dead ; thus the wizards are foiled. he 

meaning of the carvings on the trees and *the red sticks at the 
graves of our aboriginals ? 

acts and taking revenge on all living creatures. Hence, als, 
old, among various nations, savage and civilized, funeral 
renewed at various intervals, for it was by these that 

gradually attained to the possession of a real body capable of em 
joying its new life. (a 

To illustrate the funeral arrangements of the Gringal tribe, 
ahs already 

w an old pee oa 

ging the grave ; this was a most laborious task, for the grot™ form 
very hard, and the only tool he used was a tomahaw. 
of the grave was oval, and the depth when : aeilll 
There were about a dozen or more of blacks squatting psi ‘prothers 

around, and amongst them the father, mother, and sev! the 
of the deceased. The parents were howling yeas 

deus voice resembling the three sounds a—— @ "This 
welt upon ; the female’s more treble, like ¢—— 0%) assed 

noise they kept up without intermission. The body opie 
up in as small compass as possible and wrapped in Tugs" 

gave full agin ent 
grief and affection. The digging being finished, the SO" kine 
to some of the youngest and freshest-looking trees, * «4 them 
off the small leafy branches, proceeded to line the Seconded to BY When this was done, the brother of the deceased di . 
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oer the grave was comfortable, which he did by lying in it in 
position the body was to occupy. Some slight alterations were 

required, h 

=. > three or four did the same, some most viciously, while 

eno eames to think that a very little of that sort of thing was 

ugh; the howling continued all the while. Bark was now 
selves ey over the body, and the old men stretched them- 

them . full length on the ground and howled dreadfully. Oneof 

on lace got up and took a piece of bark which he placed 

might, I grave and stretched himself on it, erying with all his 

the fin then left them, nothing of the ceremony remaining but 

ing up of the grave.” 

him go 7 ce of the affection of the black—savage (can we call 

- Not be ') attended the burial of King Jackey. His mother could 

one ‘Induced to leave the spot ; she sat there refusing food until 

beside § she was found dead on the grave! She was uried 

the ola. 80m and not long after a little dog that had belonged to 

nage was also found dead on her grave. are facts. 

age, q »then, are the chief points of interest in connection withol
d 

»feath, and burial—the third and last head of my subject. 

hapa as thisessay has already swollen to unexpected dimen- 
will conclude with one or two specimens of aboriginal 

cc I believe, are entirely new. Our native races 

ve observers of the stars; as they sit or lie around the 

r night-fall, their gaze turns to the 

vault above, and there they see the likenesses of many 

Jo : y are conversant in their life— 
Oke te dancing a corroboree (Orion), and a group of aie 

ce—the 
Drha them (the Pleiades), making music to their dan 

away the rain-clouds. 

away the rain. 
lacks do this also when they are drivin 

hands together, and looking up pu 

255 eut. xiv. 1. 

of burial seems to be more honorable than another, for 

i others have been buried at the 
key was ed d up, others 

wrapped up in bark at fall length. 



232 THE ABORIGINES OF NEW SOUTH WALES, 

opossum, the emu, the crow, and so on. But the old men of 
the Gringai tribe say that the regions “above the sky” are the 
home of the spirits of the dead, and that there are fig-trees there 

not visible, but they all agree that he is in the sky. A greater 
than he is the great Garaboon, or Garaboong, who, while on earth, 

man of great rank and power ; he was so tall that his feet could 

_ touch the bottom of the deepest rivers ; his only food was snakes 
and eels ; one day, not being hungry, he buried a snake and 4n 

Germ. 43) worshipped them in a sacred grove and call 
Alcis, which may mean the “mighty” ones, tall as the deepest 

rivers. ‘os 

How have our blackfellows come to have the nor Rare ct by 
_ derived 

them, autochthonously? Are they not rather a su ival— 
mm a common origin—of badittons which belong to the on” 

undivided human family. eS aborigines 

1 conclusion, let any one ask me how it is serge sunk s0lo¥ 
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our blackfellows are not the despicable savages that 

y are too often represented to be. They have or had virtues 

tlsert the sick and infirm ; their boys are compelled to content 

- tlemselves with meagre fare, and to bring the best of the food 

hands, § by the race of Ham, yet the task soon 

And first 

“thins US their social institutions there are traces 

18m Wout that we had a full record of what they really are 

_ “*Y pass away from among us ! 
ee 





the Hons Hughes, wool-broker, London, before a ager of 

ang y.t@.of Lords, as far back as 1828, says :— tr 
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On the Influence of the Australian Climate and 

Pastures upon the growth of Wool. 

(IN ABSTRACT.) 

By Axprew Ross, Esq., M.D., M.L.A., Molong. 

TeSO} 

ty to bring forth her inexhaustible treasures to the light of day. 

T must at the outset crave indulgence if I should advance ideas or 

Ypotheses at variance with popular opinion or the expressions of 

Tecognized authorities. 
It has been asserted that a change for the worse hase been 

taking place of late in the character of Australian wool ; and 

a lg of this immense territory under widely varying 

¢ and other conditions. But it seems to me that a very 

3 oe cause—one far more likely to produce the deterioration 

| gag of than either of these—has been almost entirely over- 

in authority asserts 
that “the characteristics of our ae oo 

Siar a have been ruined by the introduction
 of Rambouillet, 

ti, Saxon, and other fine-woolled rams, undoing 

: dopant, ctibed to the influence of climate alone ; and this view 

Mr. yy, to have been generally accepted for many years past. 

~ “scription of wools, from that peculiar qua’ 
essed to arise from clitiate on™” BE the climate, I am 
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convinced, has undergone no material change since 1828, and why 
should not our wool present the same remarkable qualities now- 
a-days as then; for surely the influences which produ ese 

in time either entirely eradicated or becom a 
hemical composition as to be utterly unfitted © 

main animal in the healthy thriving condition 0 

then look at the scanty juiceless roots and grasses that are to be 
found on the majority of our runs now-a-days, a little 
a to make it clear even to the most sceptical that the su! is 
policy SO unremittingly pursued in our system of sheep sree a : 

sh : 
duce good wool when they are badly or insufliciently fed! ©? a 
such conditions scurvy or a cachectic state of constitution el 

i i as in man. Stinted eae 

e@; or : r . . one * . ure, ci 

Be ee nah ening orzoeity of he OE Te 
condition unless proper attention is paid to the nature | 
to think that sheep can ever be maintained in the S8M@ i tog 



i on which they have to live and grow wool and mutton. I do not 
_ deny that some improvement may occasionally be effected in a 

Se) Sa 

Ez 7a) 4 ba) s a fe") ct Ss ie) B R ct is] S 6 er, 4 @ 2 a =] 3 a + ° oa 

> iat 

‘Source of failure. JI question whether many of our 
told are able to tell what species of grasses are to be found on 

ts ppd i great number of them, I believe, are even incom- 

. ridin : 

: pes! direction, immediately concludes, perhaps, that there is no 
 & 9 ad food for his sheep, whereas this very abundance ought 
eee him suspect, if he were to think for a moment, that 
: tinvall thing was radically wrong; because, with his flocks con- 

: Ped Superabundance of forage lies in the fact that it is not 
conta, esemial to the animal’s constitution—that it does not 

tistence, those elements which the sheep require for their sub- 

v 

1, worthless weeds are left to 

San Srasses, their suitability for sheep pasture, and their times 
18 and seeding, much of the annual loss of sheep which 

rerely on the flocks and affect so injuriously the yield 

“.,, -© Sound, healthy, and elastic with an insufficiency of 

"©8 for trees to flourish without sap ; and this yolk can 



238 ON THE INFLUENCE OF THE AUSTRALIAN CLIMATE 

only be derived from the grasses and vegetable matter consumed 
by thesheep. It contains a great quantity of potash, and if the 
food be deficient in that substance, the flocks cannot thrive and 
produce good wool. 

t 

a list made out by Linneus, in Sweden, of the grasses. 
that country, it appears that there are 387 different varieties, 

not less than 141 of which sheep will not touch, A ls 
lume of the Ament of the grasses will be found in the second vo 

5 in these tates Academicie. There are scores of indigenous st 
Colonies that sheep refuse to eat. If not poisonous, they are ® 

nsuited to thet 

so that they might do their best to eradicate them. Ifa ; pak 
Agriculture should ever be established in the bese? 4 

a study of the grasses will form part of the ber ator ; a nd 8 

wool, requiring very little washing. The amount 0° tog 
extracted from a run by a flock in the course of a ypu ® E 

however, be something enormous—in some instances ges 
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; unless Some measures are taken to supply the loss, the grazing 
capabilities of the land must be seriously impaired. 

 Oleaginous and saccharine plants furnish the chief source of 
‘imal heat, whereas salt (chloride of sodium) is principally 
expended in keeping the organs of digestion in an active state. 

 Tisaction is as follows :—The chlorine unites with hydrogen (from 
vater) and forms hydrochloric acid, an ingredient abundantly 

ontained in the gastric juice, while the soda goes to the liver to 
aidin the formation of bile. The bile is to the animal economy 
what tannin is to the vegetable—it is that which prevents a too 
oye taking place in animal or vegetable matter before it 

: very large proportion of the entire weight of the fleece—and 
eS e i 
| 

ergone a th 
Without bile or tannin, all things would have a tendency to decay 

“lt has the effect of impoverishing the blood, and that if the 
o~ elements are wanting in the food, it is likely to do more 
alluded good. The degeneration of the grass which I have 
"oR to has robbed the food of the sheep of its natural sweet- 
84nd nourishin properties, and yet as a rule oo eta 

sould be far more beneficial if sugar, in some form or other, gp the “the ed to the flocks, and I would suggest the cultivation for 
| “Sv aia of saccharine plants, such as sugar-cane, 
‘ Satigirg mangolds, &c. These plants would be very 
“ tao, of such ailments as catarrh, worms in lungs, &e, ; oil-cake, 
Tee be used with advantage. ‘ Jieenk t ‘tis — of over-stocking, unfortunately cosine Aine “taney Dies, has had much to do with the falling reg a 

but more select flocks, there would be abunda ee be and a 800d yield of wool. Good grass lands, in sms oma is adap fatten many more sheep than edie mavenig 24 Plan to adopt is to subdivide runs inte | ; 
Be gant siz, and ilove ileas in rotation intervals of rest ; then have an opportunity of arriving at maturity, 
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and time will be given for the production of seeds and the growth 
of new herbage. It is especially necessary that some of the pad- 

more plentiful, and the lambs as a consequence will be stronger 

and healthier. It is only natural that sheep should suffer mate- 
rially if they have to be dogged and driven backwards and for- 

as for that of cereals atter how good y 
be, i ever come to perfection in exhausted soil, and 

the same rules with regard to 
carelessness in espect on the part of sheep-owners 

enormous’): 
and the 

ny . 

grasses, and those the species most noticeable for their 
qualities, our annuals or summer grass especially. : 

to 

wool, he should seek it of the manufacturer, and not of 

broker, whose interest it is to be always faultinding 
is almost ce Pa wool , 

8 are gratuitously made to 
and remedy that imperfection ; the pose? is 
year after year; and, shuttlecock-like, the ate 

Paskeads not from | er to stud-breede 



and for the 
; but unless the rook of the evil be 

With the immense amount of 

; as a and pedigree, our flocks to-day ought to shear from 6 to 
of wool per head, whereas the average barely exceeds 

a 2 ibs. And there is a remarkable uniformity in the quality 
: a Yoel from all parts of the Colony, because the same 

must be evident to every one that the same cnlelge and 

ice as regards sheep and wool cannot have existed in 1828 
He present day ; and yet, notwithstanding all our 

in ov every direction, the wool produced in the Colony then 

far higher reputation than, with a few weno exceptions, 

: we send to the English market now. All our wools in 
‘ is ad were alike remarkable for possessing a silky softness ; ‘ 

Po ‘Auality, I feel, confident, will be regained when the neces: 
4 improved rational system of m ment has become 

recognized, y nag 
Practice of wholesale barking, I feel sure. exercises a 

inf ae oe of mee Not 

and cehaterat of the pe heat is rey greater ter from 

of Jains than from 



Oe tsp of suitable In the next place, the ! 
owed periodical seasons of rest, so that pe various S 

grasse 
can thus be shea combined. And finally, 
_ tice of ringbarking should be discontinued, as being pre] 
_man and beast, and injurious in its effects upon climate a ae ; 

ts ~ rules are closely adhered to, I feel confident that our woal 

' once more take the pine which it so long occupied in the 
ae and European markets 

I have been sett by no other motive in 
- Abporant subject, in response to the interest 

_ welfare by the Royal Society of N ew South Wales, thers . 
desire to make my humble services useful to 

= 

the best of 0 ur indigenous ones, I shall fee 
— a have taken in writing it. 



ee 
ee Piet 
a 
Pe Ve 

tay » 
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PROCEEDINGS 

OF THE aegis Hon) Shae 

WEDNESDAY, 3? MAY, 1882. 

ANNUAL GENERAL MEETING. | me en 

OE C. Russzut, B.A., F.R.A.S., President, in the Chair. 

he nites of the meeting held on December 7th, 1881, were 

and confirmed, 

Annual Report of the Council was then seal as follows : — 

Tt affords the ei much pleasure to report that the affairs — 

' EBiGiety show in i ~ The number of « new | 

the 3 
‘Journal, Vol. XIV, for 1880, has been 
Members entitled to it, and it is e aonik that Vol. Xv. 

ready shortly, 

» Council meeting held on 22nd March, 185 
‘. resolved to award iecbemennsarrseseian la ar 1882 _ 
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- “ During bi past year the Society has revived 645 vo 
and pamphlets as donations; in return = resented * a 

Roy: the 
year 1801 to the present time. In all the sum of £206 19s. has 

n spent upon the Library during the past year. 

_ “ During the year ee Society has held eight meetings, at at which 
thirteen papers were read, and three of the Sections have held — 

regular monthly bieeiirs A conversazione was held in the 

Great Hall of the Universtiy, on the 28th September last, “which 
_-was attended by about 600 members and their friends. 

i Bay, which, together with a contribution of £25 

a institution. 

“The Council reports that during the past year the miortgag? 
upon the building has been reduced from £2,000 to £1,500, and 

during that period the sum of £25 4s, has been received towards 

The Council ge that during the ensuing 
nm the members will make effort to greatly lessen, 

eiehy clear ‘off, the debt upon "the Society’s premises. ; 

Rate During the past year the sum of £23 18s. was received by . % 
_ Hon. Treasurer, from thirteen members of the Royal tes : 
New South Wales, towards the Biological Laboratory, er 

Society’s funds, making £48 18s., has been handed over to & 

Sade Ata meeting held by the Council on the 26th Geile 

- resolved that the Society should Agr: prizes of £25: each 

_ best communication containing th results of o time 

observation upon certain Ps ae to be set forth from 
time: A cir containing eight vers a oy geen 

to be observed in been free i in competing, &c., 7 
ak throughout the Australian Colonies, Europe, and red 

Pine sail “The Bill for See wa the Society was appr sl <i 
Pa nt of New x Sout ; 16, oe 



subscriptions 
ange anuary, "1381, to 3st Densihek 
1881, £701 8s 349 19 10 

, ent Grant to Buildi 00) 1 8 Governm ing-fund ......... Li en 
hire of Rooms to sundry Societies ..........+. oy-a:@ 

3312 6 
510 4 
Oo: BB ang 

soy Ee 

EXPENDITURE, £1, 0 3 
———————— 

5 3 0 
tary’s salary to 30th April, 

eee cvech toes wanes 100 0 0 
ratory, donation for 1881 25 0 

Seeucg es 930 10 

37 13 
pee 

commission on dina aco vate 2 8 
ames refreshments .........000se++* 30 0 

ry hake on gas...... 15 4 
tg eye vot eds vk 14 8 

Societies ........5 29 i 
iety’s Journal to members 416 rt 

PCD, 5 5 c,h Te 7 14 
~cases, KC. sees 14 , 

78 
Account. 9 14 AG 

0 
ae to 30th April, 1882. 10 

_ refreshments, monthly meetings a 15 

see neeweere 
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BUILDING-FUND ACCOUNT. 

£ os REcEIPTS, oie 
_ To amount at fixed deposit in Union Bank ... 200 0 0 

», Balance in Union Bank, 30th April, 1881... 118 15 7 ois et 

3; amount a from fixed Fai Ist 
May, 1881 

», twelve spate Scant on ditto 
+, amount withdrawn sats fixed ‘deposit 

30th September, 188 100 0 0 

mA ae », Six months’ interest on ie 

- », deposit withdrawn from Savings’ Basses 
New South Wales 100 0 0 

3, Interest on ditto nt ai beh see 113 4 cad 

» hire of Hall ... 55 a2 he cy 2.2.0 

” _» transferred ‘from General ee 
Account ... oe io Ss he 2 “40 

»» Subscription to Building-fund .. ee eeeseees 23 2 0 
», Government Grant ... go OB: 18 

” Ditto transferred fein General 
Account .. 1 oe 66 13 4 

3 oe Aadage ysl from General Account 0 
100 0 Tem OF entrance fees 35° ae Gas ena dss : 

£340 12 3 

EXPENDITURE. Pern? gs a 

i) 
By insurance on buildin i ty eee, “ a 

2» amount deposited in Savings? Bank wok) 5 heaters 100. 

»» Amount withdrawn from fixed deposit ... 100 0 0 
$5 ” ” ” ” 100 0 0 200 0 0 

2) amount paid Savings’ Bank of ot South 500 
Wales, in reduction of mort, senenees 95 12 3 

», Balance in Union Bank, 30th Hal 1882 beneeees “ eee 

940 12 8 

) eh HL G. A. WRIGHT, Honorary Treasurer 

i ine W. H. WEBB, Assistant Secretary: 
bags ro ested 
a W. G. Sal acl 

EBSTER, A.: 

‘Syd, Ist May, pe 



ee eee 

‘hall, Patveeaity Mision Saciaky at ‘ 

: Tae N.S.W. Branch British - Mesicl Associ 

‘in ‘Blizabeth. STON of sinehinaiiass 

in Union Bank to credit of Baiking-ond 
aeeown wee 

gs’ Bank, loan on mortgage 
ee Of assets over liabilities 

H. G. A. WRIGHT, sondaty eapan. 

W. A. WEBB, ‘Assistant sagaioerad 

W.G. Basie: 
ALS. W 

May, es 

3 amount at fixed deposit in osama re . 
on 

fae oer - a 
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A ballot was then iia. and the following: colttanialt 
peed weit officers and members of Council for the ¢ 

ONORARY PRESIDENT 

HIS EXCELLENCY THE une esr in LORD AUGUSTUS Lorre, 
&e., 

cas CHRISTOPHER RESIDENT: OM.G. 
VICE-PRESIDENTS: 

ROBERT HUNT, F.G.S., &e, 
F. N, MANNING, M.D, 

HONORARY TREASURER: 
H. G. A. WRIGHT, M.R.C.8.E, 

HONORARY SECRETARIES: 
pee LIVERSIDGE, F.C.S., F.G.S., &¢. 

Dr. ADOLPH LEIBIUS, F.C.S. 

COUNCIL: 
H. C. RUSSELL, B.A. CHARLES MOORE 0 
W. A. DIXON, F.C.S. G. D. HI 
C. 8. WILKINSON, F.G.S. WwW. G. MURRAY, 

_ The following gentlemen were duly elected ordinary members 
of the Society :— 

=e x Cornwell, ine bs jun, eyaney: 
Rec a, Fletch 

~ Milson. 
er Milson, James, North Shore. 
eee O'Reilly, Rey, Alex. I., B.A., Five Dock. 

Set we Dr. Mark a A dea 

e certifica shin of five net candidates were ‘read for th
e, s 

_ time, and of ten for the first tine. 

- One h and sixty- ‘ive d onations mere jaid baa 
_, The names sof the Com poten of the diffe 

 faries - Dn ae . Malan, M 

MRB.CSE “Committee : ¢ Mega 
_ Bain, A. Ro eeee .E,, Dr, 



eof thanks was passed to ihe te tiring President Hoo. 
en poten ag ar eae monbers of Council. _ 

| WEDNESDAY, 10-MAY, 1882. 

‘SS ordinary monthly meetin 
© Rottzsrow, C.M.G., President, in "the Chair. 
The Rev. J. E Tuxisox- Woons, F.GS., . LS, read a paper on 

ae dston 

q ‘i of discussing the pape 

WEDNESDAY, 17 MAY, 1882. 

e C urned ordinary monthly meetin, 

Gincren C.NLG., President, in ; the Ohatr, 

ury Sa ne ” :——C. 
Stephens, and Professor pao 

members were pre pecs 

* WEDNESDAY, 14 JUNE, 1882. 

@ Rouzxsron, C.M.G., President, in the Chair. 

meetings, May 10 and May 17, were read 

The meeting was adjourned ell ‘the following Wednesday, for — 

_Winkison exhibited maps, diagrams, and specimens ms 

; of his re: ma: arks. | 

“ Minutes of the monthly meeting held ya of 

elena were duly clei onary mee, 

Reseezt, BA, FRAS, 4 Preset thn radi cgi 



Whe caplatinéon of tén: new cchaakte word read for . 
hs - time, and of five for the first time. ee 

. x ha Eighty-nine donations were ve laid upon the ible” 

re catia ae FL C. Russet, B.A., F.R.A.S., read a paper on | 
“Rains.” 

"The Hon. G. H. Cox, M.L.C., and Mr, Cnarzss Moone to 
part in the discussion. et 

| About thirty members were present. | et 

WEDNESDAY, 5 JULY, 1882. Cea 

H. ©. Russett, B.A., F.R.A.S,, in the Chair. 

~The minutes of the last meeting were read and confirmed, ie 

The following gentlemen were duly elected ordinary ae 
the Society : 

- Carruthers, Dr. Chas. naa Balmain. 
cane eces Ditckershoft Dr. Augu ste 

nt oe ie ee 

es. 

H . 

MacGillivray, Dr. P. H "ML A., Sandhurst, Victoria. 

Rothe, W. H., Double Bay. 

Russell, H. E., Sydney. te 
. Sinclair, Dr. Eric. : ae 

_. “Webster, Rey. Wm., Wilcannia. 

aS ‘The certificates of five new candidates were read for thes 

time, and of five for the first time. 
Eighty-seven donations were laid upon the table. 

a LiversipcE announced that the Society's 

1881 had been received from the Government Printer, 

distrib uted to members without delay. 

The Cram exhibited and described an eyepiece 9 

| designed for facilitating transit observations. = S 

ie fr. G. Burrerriep read a paper on Dearcbge 

Comet,” illustrated by a model constructed from 

Dr. tA of Kiel.  W. Ma 

Jour 
ter, and 



Roe the lant st meetin g were read an ce ee | a i 

gentlainen were Manly elected pas’ members 

) r. Geo, Thos., Sydney. 
_ falmer, oor Parramatta. 
‘The certificates of five new candidates were read for the second 

donations were laid upon the sag . ie 
fillowine letter from Professor Dana was read :— | 

dear Sir, ee is aa June 23, 1882. 
You uncin i 

Respectfully and tealy jones D. DAN: “i F 

‘Archibald Liversid beens 

Honorary Secre tary of the Royal Society of New South Wales. i 

‘S. Carp read a paper on “A method of determining South pap 
pe sro that Professor Liversidge: had ey 

ellow of the Royal Society of London. as Peas 
m thirty-five and forty muni bets were aban Ca ai sae 

"WEDNESDAY, 6 SEPTEMBER, 1882. 

Rottzstow, O.M.G., President, in the Chair. | 

tes of the ie meeting g were read and confirmed. ctalot 

ng on were duly elected one fe 



The following resolution was moved - the: Preston, 
by His Honor Judge Winpryer, and carried u 

“The members of the Royal Tr of New South 
_ having heard with deep regret of the death of 

Robert Darwin, one of their most distinguished I 
Members, desire to express their sense of the loss 
with tha: whole scientific world have sustained, an 

desire that the expression of their heartfelt Rhgerry 
be conveyed, through their President, to the widow 
family of the late distinguished naturalist.” 

_ Dr. Letsrus stated that Dr. Darwin was elected an honorary 
member in 1 and that he had expressed himself as highly 
gratified at the attention paid him by his election. 

i The CHAIRMAN drew attention to the following cirenlar which 
would shortly be distributed to members, appealing for subserip- 

_ tions to the Building-fund, in order to obtain the Government 
grant and clear off the mortgage upon the premises. oe 

The con . oe e, 37, Eli Blizabeth-stroeh z 
y, August, 1852. . 

Dear Sir,—We have the honor to noe Ba pes gis ne : 
been pleased to vote the sum of £500 towards the tf 
off the debt upon the Society 3 premises, on the condition "that the 
" raise ea sum 0: ee 

oe The original cost of the Epes ii. as : 
ed ; tlw aaiie | ge rep arr ee 499 14 10. oa : niet 

‘ae "Total - $4008 14 10 
a e above Boson £2,524 14s. 10d. pint se paid, leaving a debt 
aed property of £ 1,500 now borrowed bgage. tea 

ne Cour considers it most desirabl yn earn c 

_ now be made to clear o , in order that the ganze ‘ he ‘ Je : 
: embers’ subscriptions may vol heer Wales, “ oy tre mi 

_.. Society and the advancement of science in New 

= SSS Trus rusting that you may be oe to cont tribute a rants te foal . 

S sarang) aed 0 — servan’ 
* ‘ 

LEIBIDS, 

es si tak ; doceiaae were laid upon ‘the table. 

. Mr. C. Roxtuston, O.M.G., President, read » paper 
the P of New y South Wales during the 



on followed, in which the ‘following gente, took - 
Sars, G. A. Lloyd, C. 8. Wilkinson, Charles en, 

aah and W. G. Murray. 

WEDNESDAY, 4 OCTOBER, 1882. 

C. Rotxieston, 0.M.G., President, in the Chair. 

_ The minutes of the last meeting were read and confirmed. 

fhe Sect gentleman was duly elected an ordinary member 

_ Strickland, Sir Edward, K.O.B., rey Manly Beach. 

PR serkifiest 3 of two new eraser were read for the aetind” 

and of five for the first t 

thirty donations were laid upon the table. 

- Mr. Charles Moore, F.L.S., read a letter addressed to him ‘ion 

stating that a subscription had been set on foot 

m 

ne . Moore expressed his 
: to Melbourne any subscriptions the wilt of ae 

oped might be disposed to make towards this object. eee 

thereby ; and pro she following : 
ny proposed ot ae 

atte “On some Marine Fi Fossils of the Coal For 
‘ South Wales,” aud pean axar 

tl Fossila 

River, Quocnsland.”. 



ue wn ¢ irae exhibited a paper model of the 
Ga tau. oes » and acco mpanied the sa 

oe « tween recat coh twenty-five members were present, 

WEDNESDAY, 1 NOVEMBER, 1882. 
S ~ ©. Rotieston, C.M.G., President, in the Chair. 

_ The minutes of the last meeting were read and confirmed. 
- The aici gentlemen were duly elected ordinary members 

; of the Society :— % 
i Madsen, Hans F., Newt ae 

Thornton, Hon. Geo., M., LG, Sydney. 4 
The certificates of five new candidates were read for the on 

“tie, and of four for the first time. ie 

ea letter from Herr R. Gessler, of Fey Switzerland, received 
. Dixon, stated that, having seen an abstract of Mr. 

ane on the Salt-bushes of New South Wales, he would esteem it 
_a favour if a pound or so of the seeds of each could be forwarded 
“to him. 

: 

The letter was laid before the Society, in the hope that some of 

Coke members might be able to assist in the matter. 
Raa —, were laid upon the table. | 

the oes letter from the Linnea 

Sydney, 21 October 1 
e Linnean Society of 

Ee 

ave hitherto ton oo cid hc therefore, no occasion 
nsiderate offer of the use of hig ee 

We have the honor 8 remain; 

Your bide servants, » 

Co  wareacuns ae 
ere W.d, STEPHENS, | 

Society ot New v South Wales. 
AIR] AN drew attention to the veers 

mbers relative to the £1, 
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ight members, and pointed out that if each member 
ted two guineas the requisite amount would at once be 

Jawns Mannina read a paper,— Notes on the Aborigines 
‘ : y Holland.” 

4 discussion followed, in which the following gentlemen took 
| egos J..F. Mann, Hon. L. F. De Salis, Dr. R 

. Trebeck, Dr. Belgrave, E. Palmer, and the 

WEDNESDAY, 6 DECEMBER, 1882. 

Pog, Rotieston, C.M.G., President, in the Chair. 

‘The minutes of the last meeting were read and confirmed. 
ahd gentlemen were duly elected ordinary members of 

Auditors for the current yea 
IDENT, on behalf of the Conta announced that 

ments were being made for the delivery of a course of 
fh Geology of Australia by the Rev. J. E. Tenison- 

e had submitted them to the Rev. Mr. Tenison- 

i tasnection, and that gentleman had had made some 

Mr. Tentson-Woons said that the corals were all a 

“spe such as were never goog ie of tropi . 

Seas 5 an as Lord Howe Island was 
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to the south of any place where such corals were known to be 
formed on the Australian coast, there must be some peculiar con- 
dition of temperature in that locality to account for their oceur- 
rence—probably a warm current from the north. The collection 
included several new species, among others that named the “brain 
coral,” which would be subsequently described by him, and which 

known to be in the midst of a warm current, flowing south from 
the Taian Sse an. 
The DENT announced that it had been determined by the 

Council that the Library should next session be opened on week- 

days from 1.30 o’clock p.m. to 6 o’clock p.m., with the exception 
of Saturday, when it would be open from 9 o’clock a.m. to 1.30 
o’clock p,m. 



ADDITIONS 

TO THE 

UBRARY OF THE ROYAL SOCIETY OF NEW SODTH WALES, 

DONATIONS--1882, 

The names of the Donors are in Ftalics. 

TRANSACTIONS, JouRNALS, Reports, &¢, 

a pital University ee for the Academical Year 1882. 
1882-83. 

’ The University, 

DEAE : ol Report of the South Australian Institute, 18th October, 
The Ti : nstitute, 

“ Reporte of the Progress and Condition of the Botanic Garden and 
= Government Plantations duri ing 1881. 
th The tanist. 
un rn ions and Proceedings and Peer of the Royal Sout a ae 
_ Australia. Vol. IV. 1880-81 cvely- 

aa en Mededeelin: en der Koninklijke paalats yan 

weeds. Reeks, Deel. XVI, 1881. 
VTE 

Taxboek van de Koninklijke tion yan Wetenschappen, 1880. 
a _ al Academy of Sciences, Amsterdam, 

eda nual Report of ee spite of are 24th January, 1882. 
; he Registrar, Ballarat School of Mines. 
ORE ai, es from the et Fagg en TI, No 2 
oe Toure of Philol oer Vol 

uP se rs 
9. 

Ca Journal. i 4, "0a 1 to 6. 
” 2. ” o 6. 

” » 3. ” us to 6. 

4. to 

= @ 
iH: 

aa 

ng in Caen ‘Ofroularn, Nos. 1 18 and 7. 
‘ins University meena, 
A of ¢ inte vel al Report of the Johns Hopkins Hg shee ci sa Pitas. 

a Ts aT. gi Potente 1878. 

The Museum. 
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BERLIN : :—Monatsbericht der Kéniglich Preussischen Akademie der Wissen- 

chaften zu Berlin. November, 1881. 

ren der Kéniglich Remar Oo Akademie der Wissen- 

schaften zu Berlin. Nos. 18 to 38 incl. 13th April pe ee Tuy 

BIsrRitz i Sicbenburgen) a ahresbericht der devasallae zu ae 

6, 7, 2 
le tadustidio’ & Bistrite-en Transylvanie (Hongrie). 

Bown :—Verbandlungen des Naturhistorischen Vereines der Preussischen 

Rheinlande und Westfalons. Folge 4. Band 8. Halfte 2. 1881. 

Boston (Mass., = ye a :—Proceedings of the American Academy of Arts 

and Sci 
New Pa Vol ee CC eee pee The Academy. 

Anniversary Memoirs of the Boston Society of Natural History. 
30-1880. The Society. On ee an ae ae 

BravunscuweE1¢ :—Jahresbericht des Vereins fur Nat turwissenschaft 2 

rounsehweg 1880-81. Gauss. Leben und Wirken von F. A. I. 

ecke. 
The Society. 

BREMEN -—Abhendungen herausgegeben yom Naturwissense schaftlichen Ver 

u Bremen. Band 7. Heft 3 (Schluss). November, 1881. 
The Society. 

BrisBaNne :—Report of the Gonpal) of: the Acclimatisation Boaigly of Queens 

land for the years 1880 he Sociely. 

Brusseis :—Annales du Musée nas pene Naturelle Z Belgique. 

Tome VI. Part 3. Korine 

Beaye bis Calcaire Carbonifére de la Belgique; by L. G. De 

Sur POrigine des Calcaires Dévoniens de la Belgique ; by Ed. Du AL a 

Sur iki ual des Caleaires Dévoniens de la Belgique; by 

wal 
Une ‘oem n de Priorité ; by E. Dupont. * The Eger 

Communications re l'Institut Carto vtographique Militaire i > eo 

onférence ur Mot ing ication du Mouvement de la rien 3 ee : 

Victor Gau Ministre a 

CaLcuTrTa —Proseedings of “3 _ — Society of Bengal. ie 

1882. 

Journal of the Sentis Soci ‘of an 
Vol. LI. Part I. Nos. ; and 2. 

No. «Hote ? oon 

teat area of New Indian ioidnpteo Insects, 9 es oe 

inued; by Fredk. Moore, F.ZS., &e. Part 2 1882. 
Parts 1,  . 

Memoirs of the Geological Surve: f India, Vol. xviu. We 
gi 4 2 Caen 

Indica.) ” 
hs I. Part 3. Se XT ae 

Fossil Flora of the Gondwana System. Vol. III. “Part 3. 28 
Records of the Geological na of India. Vol. xiv. Parts 

: and 4. 
o ie ‘Monual of the Geology rae Sop India. tA 3. als gical sug of 
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ony ent Annual Report of the agg 1 University 
re 1882. The University. 

‘Cumerpen (Mass. A.) :—Bulletin of the Museum of Comparative 
Zoology at et College. Vol. IX. Nos. 1 to 8 and Index. 

| io. ae 

Museum. 
Risch, ” vol. 8. Nos. 87 to 98 (incl.) The Editors. 

:—Memoirs of the Norwegian North-Atlantic Expedition, 1876- 

“ee Report of the Curator of the Museum of Comparative iulaes, 

OLY. 1 Historical ral by C. Bey 
es Appa us and how u : by ve a 

omi 10 y H. M 

Pe Sell oe a eas Sie Sc Ree hea, a i 

x bh bo Eke BE Bg o& a 3 Es bet i=) a wm 
ers ne ’ Tle. 

3. Geography and Natural History ; by H. Mohn 
46 pitied oe by D. C. Danielssen and Johan Koren. 

VIL. Anne y G. Armauer Hansen. 
The Editorial Committee. 

ity 

y 
ih 

Bf 
‘ 
te Geodiitische Arbeiten. an L ta Il, 

Vandstandsobservationer. 
D Association Géodésique iy ee Commission de la Norvége. 

_. dela Société Royale des Antiquaires du Nord. 

1878-79. . The Society. 
GEN :—Mé 
Nouvelle Série. 

—Zeitschrift des K. aos Statistischen Bureaus. 
Jubngang XXVI, Heft 8 and 4.1880 The Bureau. 

‘The Scientific Proceedings of the oe Dublin Society— 
New Series. Vol. II. Parts 7. 1880. 

The Scientific T Pars 29 4 8h entilic Transactions of the rie u ety— : 
Series 2. Vol. I. Nos. 13 and 1 The sgt 
. h Geological Society. Vol. T “a Transactions of the dmshepe ogi The Society. 

— of the Royal Society of Edinburgh— 

mace a Royal gorse of ora east ike Bosiaty. 

va opm Paige of os gee Society— The Society. 

7 a ae a et ae e la Etnologia— 

Yo: X11. Fase. 1 1882. The Boosey. 
aati da Beciid Batmologin Ttaliana— The Society. 

IB. :—Berichte uber die Verhandlungen ooh ta 

tangy aft zu Freiburg 1.B. Band VIII. Heft 1. Wik aokety. 

‘Bulletin de V'Tnstitut National Génerois, Tome XXIV. 1820, 

(Transactions of the a cae Society of Glasgow— 

aap efoto ae liche Gesellsc schaften und ae stieoy: ger Kou Hous c nest Nas 1-21. 1880. 
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f 1 = | a Henhaft on Chieiite. GoéRuITzZ : ae a agg! 
Band XVII. The Society. 

Haartem :—Archives Neerlandaises des Sciences Exactes et Naturelles. 
Tome XVI. Liv. 3, 4, 5. 

: Société Hollandaise des Sciences. 

Hamre : legen ag des — fiir Taburwisceinewan Unter- 
zu Hamburg. 1877. he Society. 

Hoparr: Monthy nner of Papers and Proceedings and Report of the 
Royal y of Tasmania for 1880. 
a for 188). The Society. 

JENA oe Zeitschrift fiir Naturwissenschaft, herausgegeben von det 

Medicinisch—naturwissenschaftli Ley ne en, zude 
Band X) NF Band 

Sitzungsberichte der Jenaischen Goncllachaft fiir Medicin = paves 
wissenschaft, 1881 

Lavsanne :—Bulletin de la Société Vaudoise des Sciences Naturelles. 
Vo. Ex Vi. “No, 87. The Society. 

Lzeps :—The Journal of Conchology. Vol. 2. Nos. 1 oo oe incl. 

” 2 »” 3. "The Eéditor. 

Liner :—Annales de la —— Géologique de Belgique. 
Tome VII, 1879- 

VIII, 1880-81. 
Proces-rerbal de la Séance, 16 July, 1 Julien de 
Bassin de ims Traité des Failles et Falinve de Couches; pat Sociel 

Macar. The Society: 

Lite :—Annales de la — | Sea. du Nord. Society. 
Vol. VIII. 1880-8 ud 

Loxpon :—Admiralty, The Lords Commissioners of th 
Cape Catalogue of 12,441 Stars for 1880, by aw. Ja James Stone, IC™ 

R.AS. F.E.S., F. 
Vol. 

aoe pological Institute of Great Britain and Treland. Journal, 

I, Nos. 3 and 4. 

Linnean Society. Journal; Botany. ion XIX. Nos. Pip ieme es 

” Zoology. 
ge 8S i op 

Meteorological Office of 

cei aa Charts of the Ocean District adjacent to the Cape 

Official No Good Ho: 0. 
Remarks ex steanediey if of ditto ditto Official anes : 
Piasrintions at Stations of the Second Order, pee No. Bas 

Report on the Storm of October 13-14, 1881. No. gid . 
wae on the Gales adjacent to the Cape of Goo H ae 

Contributions to our knowledge of the Aretic Regions. - _ ma a 
Official No. 34. al Society for 

ages a tee Meseaesons ey Council to the eae 
cae: ending 31 March, 
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med. 
Meteorclogioal Society. 

Quarterly “wait iy ae VII. Nos. bd 40, 41, 42. vil 

Meteorological Record. Nos. 1, 2, 8, % B. 
eteorological Observer 

Sister nd the Publications of the Briglish Meteorological Societies. 
The Meteorological Society. 

re Society, South Kenain a rags 
Proceedin nf Vol ‘N ‘a The Society. 

Phamtceticl Society - a ee ni 
Journal and Transactions. Part 138. 

a fe 189 to aa incl, 1882. 
‘Calendar, 1882. The Society. 

neat Microscopical Club. 
urnal ies II. No.1. March, 1882. 

ral Index. Vols. I to VI. The Club. 

ie Asiati Biscdst of Great vides ies Treland. ; 

Vol 2. X a Par 3. The Society. 

Rey. oe momical Soc 
Mon nth Notices. Val XLIT. pies 1 to 8 incl. 
Memo: XLVI. 0-81. The Society. 

sagen Coat liistibate.: 
ings. Vol. XIII. 1881-8 

Deo on on Paper upon “ The Comme Advantages of Fede- 
ration” by W. J. H : ute. 

Royal “ea Society. ; 

Proceedings. Vol. IV. Nos. 1 to 10, incl. The Society. 
Royal Historical Society. ; 

Transactions. Vol. X. The Society. 

Royal ration of Great Britain. 
Proceedings. Vol. TX. Part of No. 7 ma 

List of” Members, 1ss2. gee The Institution. 

eretpical Society. : 
Journal. Series II. Vol. II. Parts 1,2,3,4,5. The Society. 
aie 

Proceedings. Vol. XXXII. Nos. 15. 
See 316-219, incl. 

Philosophical Transactions. Vol. 172. ie 2 and 3. 

Library’ Catalogue. "Part 1. ie ons, &e., 1661. 
: ty Vatalogue. 5 ransactions Bey : 

_ List of Fellows, 30 November, 18 : The Society. 

rl United 1 ete Institution 
Fee 

No. 113, ppen sees 

» xxvi. » 114, 115, 116. The Institution. 

ER :—Transactions of the Manchester Geological Society. me XVI. Parts 1 to 18 incl. 1880-S1and 1881-82 

istical pape of the Colony of Victoria. Parts Vill, 
Index. 

1 Register of ea Colony of Victoria. Se eee ant 
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OURNE—continued. 
rOunes of Victoria, 1881. Conjugal Condition of the People. 1871 & 1881. 

Occupation of the. Peo oe 
Pe . Tnhabita no and Houses. Part I. 

Birthplaces of the Pacipliy ‘a 
Religions of the People. ,, IIL 
A. he People I =. J e. vy. 

Australasian Statistics. al for 1881. The Government Statist. 

List of Newspapers, Magazines, Publications of Learned Societies, and 
Governm nate _Euvlctions, currently received at the Melbourne 
Public Lib 

Report of the Trustets, 1881. 
Trustees of the Public Library, Museum, and National Gallery of Vietoria. 

Report of the Mining Surveyors and Registrars. 
Quarter pina 4 “i espera 1881. 

” ” March, 1 

2 20 Jun pig Pe 
0 September, 1882. 

Report of the Chief Ins ee of care for 1881. 
Mineral Statistics of Victoria for 1 

The Hon nister of Mines. 

Transactions and Proceedings of the Royal sania ey "diem Vol. 
XVIII. The Society. 

Transactions and co of the Victorian Institute of Surveyor. 
Vol. I. 1874-18 ae 

Topographical Surveying ; by R. A. F. es Geological Survey 
The 660 ~~ coo ; by O. Langtree, C.E., 
Victorian Institute of § Surveyors’ Star Catal CE. 
The a aun of the Theodolite ; by W.c O. Kernot, 3 ig 
Notes on the Method of Entry in the ‘Level Book ; b ye 
: me Remarks on the Surveyors’ Star ra seer bys. 

easurement of Lines over Ran unt s over Rangy C e ietrion "Institute of Bary 
ia. ato cane ares Nistanles, by Baron Ferd. ; 

Vol. x “sh ea 

you 
New Vegetable Fossils mi Victoria, described by Baron Ferdinand 

M.G., M.D., Ph.D., F.B 

ae 

Miieller R.S., &e. Mines, 
A Lecture on “a Flora of Australia, delivered to the Fae of 

Ballarat, by Baron Ferd. von. Miieller, K. de G., ¢ Botanish — 

1881. 
Metz :—Dritter Jahresbericht des Vereins fur Erdkunde 20 Les’ Society : 

1981. 
MipptzszoR0’ :—The Journal of the Iron and Steel Institute. i 1882. 

4 » » The Ii Institute : Ai 

goo. 

pe : eo ee X. Fase. 1, 18 iS mea Bice aap la Lr ewe 8 ~— pend is edt ss 

Mowrenat: :—Geological Survey of Canada. | Report of Progreiy 
The Director of the Geological Survey 

Mopven sx Dulletin de Ia Société Impériale des Naturalistes 4 se — 
Nos. 2 and 3, 1881 y 

# . a, 
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Munovse Bulletin de la Société Industrielle de Mulhouse. 
duly, 1879 
; : October, 1880. 
. September to December incl., 1881. 
| January to s fin incl., 1882. The Society. hake 
- Moyouey cto — Math- deh sr -Classe der K.B, Akademie 
i der Wissenschaf nchen 
9 Heft 3 an 

1, 
Abhandlungen " do. do. Bend 1s, Abth. 8 
Geologischer Bau der a aes Wiiste; by Dr. Karl A. Zittel. 

B. Akademie der Wasonschafion zu Munchen. 

To atthetangen aus_der Zoologischen Station zu Neapel. Band III, 
__ Ballettino della Societ’d Africana. Anno 1, Fasc. 2, 3, and 4. 

: The Society. 

Tevasmz-ve0 UPoN-T'yNE :—Newcastle-upon-Tyne Chemical Society— 
! Report of General Meetings, Vol. V. Parts 6, 7, 8, nanes itll. 

North of England Institute of wae — Mechanical Engineers— 
Vol. XXX Transactions, 

Borings and Sinkings, O-E. The Institute. 
SwYonr; ‘~American Chemical Society. oh ay Vol. II. Nos. ar 

” "The Society. 

| ‘Suo "Digiagaig to the Bodleian Library during 1881. The Trustees. 

| of Books added to the Radcliffe Library during om ae 

. RKO — Atti ac Reale Accademia di Scienze, Lettere Ft Belle Arti di 

Palermo. Vol. VII. 1880-81, 1882. Meatony. 
Pe _ rt ? > d F ris. 1881. 

Rapport Annuel sur ] etat de 1 ere * : abiadiare de de Paris. 

mona pee Parts 1, 2,3. aes Academy of Natural Sciences. pers Te ie desde. 

cn i, mold sues Transactions. Vol. VIII. Nos. 1-4. 

iin situ, Toural Vol. oy a 
as to 678 incl. 

The Institute. 

ie I Society of Philadelphin— 
'h Annual Report of : Board of Directors. 27th Apri, 158%. 

AV dela Societ’ Toscana di Scienze Naturali. Processi Verbali 

“ee 13 Nov. 1881. 8th January, 2nd July, ear sty. 
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PraGus :—Konigl. Béhmische Gesellschaft der Wissenschaften in Prag. 
Sitzungsberichte. 1879-80. 
Jahresbericht. 1879-80. 
oe der Math.-Naturw.—Classe Philos., &c. Poe a 

Band 1 The Society. 

Rome :—Atti della sa ‘Aecsdante dei Lincei. Vol. VI. Fase. 2 to 13 (incl) 
The Academy. 

Atti dell’ Accademia Pontificia de’ Nuovi Lincei. 
Vol. XXX Sessione 4a 5a. IV. 

ap. ©.%.4'f a ; The Academy. 
Bollettino R. Comitato Geologico d'Italia. 

No. + e et se ; 

5 e 6, 7 e 8, 1882. The Society. 
Bollettino ‘ade ade A Geografica Italiana. 

Vol. VI. No. 8, 9, 10, 11, 12, 1881. : 

, VII. ,, 7,8, 1882. The Society. 
SaLem -Bullotin of the Essex Institute, Vol. 12. Nos. 1-12, 1880. 

Essex Institute, — Collections. Vol. XVII. Nos. 1-4, 1880. 
Visitor’s Guide to The Institute. 

Sr. PererspurcH ermal de l’Académie Impériale des Sciences. 
Tome XXVI. Nos. 2 and 3 

FAV, Pads, The Academy. 
STUTTGART: “<igseren sagan ppg J abrbiicher oe Dedesama: und Landeskunde 

SW gale von dem K, St pographischen Bureau. 

Hilfte = 1881. Ban 
” . 3) 1 and 2. s) 

\ I; 1. 1882. 
Supplement t Band The degen 
ee des oe fiir Vaterlindische Naturkunde in Wt 

es Band XXXVIII The Society 
Sypyer: ae k Wicd um. Catalog a ee Australian Stalk-and- 

Senile yed ie by W. A. Haswell, br » BSe. 
Australian Mus of boas Trustees. 

e Trustees of i clase 
zane. fhe ae of New South Wales Proceedings. 

. Part 1, 2,3 
“eg ero Annual Report. 1881. The Mining Dep artnet 

Observatory. Results of Rain and River ee Feats in New 

Wales, 1881, by H. C. Russell, B.A., ea seat BOE FRAs. 
Double Star Results, 187 1-1881. By ae 1 Aires 

Sydney Free Public Library. Report from the me ee for ee 

University. Sydney University Calendar, 1882-1883. ike Ves it 

; 
Ue Se 

pinata "Sea «aaa of the Canadian Institute. New se Taste 

TRvRo:—The Mineralogical Magazine and Journal of t. gle 

Society of Great Britain and Ireland. Vale No.3 

lian Museu. 
1 VI. Parts 

The Society: 

VENICE : :—Reale Istituto Venetodi Scienze, bomen ed Arti. oe 
Atti. Tome Sa .V. No, 1 to 9 incl. The Institstios 
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Tama:—Astnoologiee Gesellschaft. Mittheilungen. Band XI. Heft 
; 1881. he Society. 

"EK. Geographische Gesellschaft. Mittheilungen. Band XXII. N. F. 
ociety. 

3 KK Geologischen Reichsanstalt. Jahrbuch. po XXXI. Nos. 2to 
4i XXXII. No.1. 
Verhandlungen. Nos. 2 = 15. 1881. 

~ General Register der Binde ee ae Jahrbuches. 1860-1870. 
Society. 

Osiemsichische proceed fi Meteorologie; Zeitschrift. Band XVI. 
Heft, F 

The Society. 

Raiserliche abuen gee ” Witeouaehatl mn. Math-Naturw.—Classe 
iteichte. Abth. 1, Band LXXXU, Heft. 3—5. 

- Jf , Dee. poe 
c 1, «LSA Gee 
i Boe te 
2 2, eee 1—5. 

ee 8 1—5. 

a 8) ER os 
ch 3—5. 

2 Sy TEL ig 
2 8g DE ee oe : 

KE Penogisch- botanische ste in Wien. 

Verhandlungen, Band XX XI. 
A 

Die Laubmoosflora yon Desonsslahe Vegsta Jakob segone ss = 

K, - _ Central-Anstalt fiir Meteorologie und Erdm quae Tahr- 

iicher N.F., Band XV. 1878. Officielle publication. ie 

— :—Commissioner for Agriculture. Report for ec 

Oe "aye Commision. 
of Engineers, U.S. Arm : 

Analytical 1 and siege at rade to the Reports of the oo ‘ on Works and Surveys for River and Harbour 

Impr sean t, and Ma pa 
Enlarged Map of the td Map in New York Harbour to ‘ip in 
US. Geological gg i eae ai the 40th parallel (Clarene® Aine 

d 

gle |Report A he Chief o of "Engineers, U.S. 

” 1, 2, 3, 

* - ” ” ” 

apon t 
T. W. Symons. 

Tite pon Upper Columbia ahi 1
881, by Lieut. . 

; yaoeraphical 1 Surveys West of the 100th Meridian. 
ol. VIT. 1879, Ar ih pe The Chief of Engineers, U.S. Army. 

Chior er, War D 
oe: of Weather Reports, June, July, “phe Bona es 

“Sie Geodetic ese, Navy foe see 

. eng arvey, 1878 a Gendetie Surety Off. 
hiacad on th a a Dept. 

76 Den. 1880. "Zhe Comptroller of the Currency. 
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seco wc el Nenana 
al Surv: Geological 

FintiAniinal Report of the United States Geological Survey. 

Bulletin of the U.S.G ee and Geographical Survey of the 

I. No. 882. vet ahtond Vol. Vi, 
The U.S. Geological Survey. 

Hydrographic Offi 
List of Lights of] North Baltic and White Seas ,a. 1 April, 1882. 

U.S. Hydro vee Notices. Nos. 24 oe ry Gael) pr 

” 

» 5b] ” 4 to 53 2 ” 

” ”? » 56 > 

Notice to Mariners sf 881. 

” ” ” 87 to 108 (inel.) ” 

o> Index ” 1 to 108 b) ” 

% 1 1882. 

” ” 3 to 81 ” ” 

»? 
” 83 to 86 ” ” 

CHARTS. 

Amazon River, in six sheets. No. oe ms bys incl. 

Circum-polar Chart, two sheets. AGS and 9110. 

Arctic Sea 
Arctic Oce: ; 318 
Behring’ 8 Sea — — Ocean ,, 68 
Harbour of Hay », 307 
Harbours of Sanat » 349 

wae i est Coast of Mexico Pre =: phe 

Hydrographic Office, Bureau of Navigation 

cag ree nage 
Smi agueee'y 1879. 
Mamosial « of J oseph hte 1880. The Smithsonian Institution. 

Surgeon-General, de . Army— 

Circulars, and 7. 
Osteology of the > North American Tetraonide ; 

by - Dr. B his ee 

bere of Speotyto Cunicularia ; uns , ae a, and of 

‘P' . 

binge 2 8 of Lanius Lroasvicinnas Bxcubitorides ; by 

On the ‘Onsicle of the Antibrachium as found in some os 

American Keroro by Dr. BR. W. ene , by Dr BV. ote 

Notes on a few of the diseases and injuries in Birds Pe 

Th yore “By d of the Cathartides by Pie e Claw of the Index Digit ee ? 8 s 

Shufeldt. git ON rhe Surgeon-General, U: | 

Dr. BW 

Colonial Museu: 

‘New Zealand Tnstitute— 

Reports of redlagios Explorations during 1881. ing oe 
Catalogues of the New Zealand Diptera, : - 

by B. W. Hutton, F.GS.,0MZS8. on 
The Director; - 

‘TPeaneactions and Proceedings. Vol..XIV. 1881. sai 
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Transactions of the Asiatic Society of Japan. Vol. a Part 2. 

~ Oct., 1882. 8 : The Society. 

lignes. (Hungary) — 
_ Viestnik hrvatskoga Arkeologickoga Druztva. 

Godina IV. Broj. 2 and 4. The Society. 

MISCELLANEOUS. 

aan ai as cage in Italics.) 

tee Essays on cope. —— 1787.) 

J. viealia, Jom poms HS A, Wright, U.R.CS.E. 

Professor Liversidge, F.R.S. 
he "Author. 4 Otology. 

; Bi a set of the Pyramid Problem 

: men ha 1. III, No. 3; Vol. 5 # Nos. 1 and 2. 

, oo 7. 

Dominion ri as 4 , Field for Settlement. 
Major L. A. Huguet uet-Latour, M.A. 

Oupenter, W. B., M.D.,F.R.S., &c. Introduction to the study of the Fora- 

- q, Minifera 
Alfred Roberts, M.R.O.8.E. 

: Cn, Hyde, D.C.L., 
Fi nancial Taaecose of our Colonies 

The Early History of the Mediterranean Populations &e. 

. hes in Co Baieeubive e Philology in Ameri The Author. 

Diccionario de Numismatica Portugueza. Cade meta 8 _— nd sri 
ose do de Toro. 

4 Field Naturalist and Scientific Student. Nos. 2, 3, "4 July, stg, Sept 188 ditor. 

meory, F. T G.8.— 
- Map thine Cicek A e

in of the Geology of Western Australia. 

The Hon. P. G. Gregory, M.L.C., Queensland, per favour of C. Raleatens 

ALE. Hepple, F.S 
Lands of Tiety in ole New North-w 

Halifax Winter Port, Correspondence tnd ‘Telegrams relating ag Pe 

‘A. Huguet- gio 

G.38.— 

© Ges steed of Northern e
s ean es 

Be Report. Stanthorpe Tin-mining Distr 

Report o fy Vixplorations { in Cape York Peninsula, reat wal 

ee on — Little River Coal-field near Cooktown. uthor. 

Rs. dans la Vallée d’ Ottawa. ; ts ans la Vallée a du Nord-Ouest : Information 
i? Province du oo et le Le ae - Huguet-Latour, M.A. 

ajor , pour les 

Eetalogus of ce oles in the Biiish ‘Museum Liversidge, F.B.S, 

ell, J. M. F.RS.A ene? 
- Meshowe :—Tllustrations of the Runic Literature of een a” F. Mann. 

Caxton epee ga Condensed Catalogue of MSS., poe 

at the. 
 Horticuitural Society : Fifth Report. 
Gace 1 + from. €, 1 December, 1880, a Ries ages Huguet-Latour: , M.A. 

ag seca 1882, inel., a ona Herald, from 1 January to Bes. James Nort on, ML.L.C. 
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Tebbutt John, F.R.A 
Met 

S,: 
ete ys write Observations made at the Private Observatory, The 
ae sula, Windsor, N.S.W., in the years 1877, 1878, ype — 

tyigonometical Survey of . — 1791-6. 
Roth, H. L. : Continental ae 

A., LL. 

Papers. Collection of (1 vol. 8vo. cloth.) 

PERIODICALS PURCHASED IN 1882. 

American Journal of Science and Art. 
Analyst. 
Rohabie des oe et Physique. 
Annales des Min 
f a sof aspen: History. 

oO 
J stronomisthe Nachrichten. 

otanical pig (Trimen). 
hemical Ni 

tes Bends 
anical Magazin 

ingler’s Populate ai ournal, 

ingineer. 
English Mechani 
Fresenius’ Zeitscvitt fiir Analytische Chemie. 

cal 

Journal of ee re and Physiology. 
Journal of oa wiiag Society. 

ournal of the Soci yo f Arts. 
Journal an nsactions of the Photographic Society. 

New ae CS of Science. 
Notes and 
Peterman’ 8 Mittheilungen. 
Philosophical Magazine. 
Portfolio. 
—— of the grok md Association. 
Quarterly Journal of the Geological Society. 
Stience Goss ournal of Sancccal Science. 

a 

c American 
ener Baenie Reco rd. 
a Journal and Electrical Review. 

Books purcuasep rn 1882. 

achrichten. Vols. 81 to 

eb Tender a Lecture. 
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ee ed vols. 
fete Han d-book, 1 

Association ia. “1831—1875, with Index, 45 vols: 
1881. 

Bulletin de la Société sah mais de France. First and second Series, 1830 

—1867. 
a Meth od ; ie Augusto Laurent. (Cavendish Society.) 
Ohoneal News Vols. nel. 
ah 5 ae ‘Geuligy; by Gustav Bischof. 3 vols. (Cavendish 

Ges Report and Memoirs; by Thomas Graham, V-P.R.S. (Cavendish 

a ety. 
Oren as he to the Arts and ening ye er 8 vols, 

A s du Palais du Trocadéro. 
ay. tyclopedia Britannica. Vol. 

ogi agazine 4—1875 
Geological Record, 1876—1878 
| Gtological Soviety’s Journal. Vols. 1 to 31. 1845—1875 
Tan Association. cn te 1859—1878. 5 vols. ? 

“book ‘ oom try ; Leopold Gmelin, 18 vols. (Cavendish 

Tai 8 Dinar. Bible. 
"ss Bio graphy. 
bad ” Dat 

Se cence 
‘Tal’ Science ea C ae 
Intellectual Obse 
mer of Anatomy si Physio iolo ogy. Vols. 1 to 16 incl. 

l of Scie ~e ence, Art, and Literature, 1817—1830. 80 vols, and Index. 

ches ‘of John Dalton, D.O.L., LL.D.; by Dr. W. C. Henry. 

dain Society. 
f the Haccalte Henry Cavendish ; by Dr. George Wilson. 

(ne en cage 
uide. 

ogical Sotiety. Pebetiorsien a pa aug ee ite 
nal, cg B 1879. 5 vols 

toni Society. Vol. 3 
cy by C. G. Lehmann. 3 vols. and Atlas. (Cavendish 

of ¢ entific Results of the Exploring Voyage © f H.M.S 

“challenge” 1873—76. Zoology. Vols. 1V. and V. Narrative 

on] Geogr 
Royal phical Society Proceedings, 1857—1878. 22 vols. 

anne — of Great Britain. Journal and Proceedings, 1830—1878. 
0 vols, 
he eins Transactions. Vols. 1 

Y; London. Proceedings. Vols Ito Wk 1800—1876. 
aturalists’ Field Sp 1346—1879. 3 vols. 

a Argentina, wi Gould). 

Paster Busts PURCHASED IN 1882. 

Dr. John Hunter. 
Carl von Linnzus. 

att. James 



ing Ag aay! se nite oh . 
aXe 

sale 
ie ite Aes hee 



EXCHANGES AND PRESENTATIONS 
: | MADE BY THE 

ROYAL SOCIETY OF NEW SOUTH WALES, 

1882. 

—— for Europe are sent through Messrs. —— & Co., London ; those 
ie United States of America and Canada are forwarded, via Lon ndon, to the care of 

Wesley & Co., Agents for the Smithsonian Institute booty in all other cases, not 

Satisonian for, the par 1 by book post. 
nian tute, TWantorton U ‘ and Menara: Tritbner & Co., 57, Ludgate 

: “ Dave kindly undertake oc pied ‘ive yan od _— = Sydney all communi- 
4 oe intended for the Ro al | Society of New Sow ales. 
‘satan the Society are selaneatien ed by letter, and in the Society’s Annual 

“ihe oti — have been received from the Societies and Institutions 
List th 11, 

0 Mournal of the Royal Sot of New Sonate Wales, 1881. 
“ew South Wales in 

“the Minerals of oy South Wales, by A. Liversidge, F.R.S. 
ce Poses of Chemistry and Mineralogy in the University of 

wok 

AMERICA (UNITED STATES). : 

Albany. —#New York State Library, Albany. Nos. 1, 2, 3. 
lapolis (Md.)—Naval Academy. Nos. 1, 2 

: —*Johns Hopkins University. Nos. 1, 2, 8. 

Beloit (Wis) —*chiet Geologist. Nos. 1, 2, 3. 
—*American Academy af Arts and Sciences. Nos. 1, 2, 3. 

*Boston Society of Natural History. Nos. 1, 2, 3. 
—*Buffalo Society of Natural Sciences. Nos. 1, 2, 3. 

e.—*Museum of Comparative Zoology, Harvard College. 

“Editor of © Psyche.” Nos. 1, 2, 3.. 
Academy of Sciences. Nos. 1, 2, 3. 

* 

¥ 

b (owa.)—*Academy of Natural Sciences. Nos. 1, 2, 3. 

Lowa,)—*Director Iowa Weather Service. Nos. 1, 2, 3. 

pNitenith busily of Natural Sciences. Nos. 1, 2,3. 

Conn.) —* Connecticut — of Arts. hi 1,2, 3, 

er, | 

—~Michigan Library Association. Nos. 1, 2,3. — ae 

(N.S, )—Stevens’ Institute of Technology. Nos. 1, 2, $2 a 



* American sar Chidgraptiled Asie © 
*New x ork Aca ademy of Sciences. Nos. 

Bo tg of Mines, Columbia Naiiesae* ‘Nos. 1} 

Shoe Ae ea ri ologi ociety. Nos. 1,2. 
ee Bae ‘+ yet ee hical Paci, Nos. 1, 2, 3. 
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PROCEEDINGS OF THE SECTIONS | 
| (IN ABSTRACT). 

een 

MICROSCOPICAL SECTION. Mee: 
PRELIMINARY MEETING, HELD 25 APRIL, 1882. 

. Dr. Wricut was voted in the Chair. 
eT vias decided to hold the meetings of the Section 

_ ‘Svenings of the second Monday in each month. The tellowihg 
« ounce were elected office-bearers for the ensuing session :— 

Dr. Wrient. Secretary: Mr. P. R. Pepury. Com- 
SS Mr. G. D. Hin Mr. ¥. B. Kxwepox, Mr H. ©. 

ALKER, and Dr. E 

j ar 8 MAY, 1882, 

Dr. Wriaut in the Chair. 

; The Onaruan exhibited a Tolles’ l-inch solid eye-piece, ai 
. the first eye-piece of that character constructed by Mr. mgs 

Tt would appear that the hexagonal areolations seen in 
Tent ope eg Isthmia 9 are valuable for 



12 JUNE, 1882, 

ae  Giptig « to the inclemency of the weather, this meoting 
: for want of a quorum. 

eA 10 JULY, 1882. 

ae ¥ ee Dr. Wraiacnt in the Chair. _ 

ae The CHareman read the following paper ee Mr. Henry Sharp, 
it (77 oes 

, ~~ ; 

_ are often so much squeezed and flattened by the pressure employed — 
_ that they no igi present the appearance they did before the 

| g 
“The aly ny way ‘to avoid this when the object is thick is by the 

use of a cell of some kind; but mounting in cells with balsam as 

‘ the medium is, or at least. I have always found it, a troublesome 
business, requiring also a long time for the balsam to set suff: 
ciently to prevent the covering glass from being shifted. | I | 

culties attending balsam mounting in cells! — 
have succeeded in evoiing by a method which I hit upon six oF : 

h I will n oi 

to the ‘ais while the turn-table is revolving, so that 
| and outside portions are removed a truly-centred 

nains on the sli 

plans will of course suggest themselves ; the rings, 
instance, might be cut out by different. sized gun-w wad emt 

of the eae on opposite sides 
i e slides I have submitted for 

escribe further 0: 

i the il of caj 
minutes, into tur] 



for the gum to 

obs cell is the ity depth for the object, the aes should: 

ust press on the latter enough to retain it in positio: 

a When the gum has hardened, and the cover is qui ite nat and | 

re, I take up with a small pipette a little benzine, and apply 

‘one of the openings cut in the card cell, when t the Lang 

nly runs in and fills up the cell, and in a few mm tes the 

lis ~ yaa hoes the benzine, which has not the slightest 

ent. 

nr some balsam, 

Soft enough to drop eudity trom a bit of wire at a tnperatare 

about 60°, “ one of said openings, warm the slide gently. y, and . 

> balsam lls up the cell, and, if any bubbles appear, hey 

‘yl Vanish in a iow hours. 

the balsam will in a day be 
eh is done on the turn-table by “ turning” away 

and leaving a ring ¢ of a 
bit od rag wet 
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A ae Neecpay ig slides will show the revalt of this plan of ; 
' mounting, which I hope may be taken up and mab ap hiss upon by 
some of the ee men of our Section. i: 

- ould any one wish for any further Getneniatiens as to details 
oe process, I shall be delighted to reply to any queries. - 

ae slides pate Mr. Sharp had i ah) were exhibited, and 
much admired by the members present. ie 

Ha Dr. 2 Wale ‘exhibited one of Polles’ erecting § stereoscopic 

binocular. chara intended to be used with either a microscope 
or telese 
Mer, Paster exhibited one of Seibert’s -4;-inch homogeneous 
immersion objectives. 

“4 

14 AUGUST, 1882. 

Dr. Wricut in the Chair. 

Mr, Henry Suarp exhibited a Tolles’ camera lucida in the form 
_ of a truncated prism, in place of the ordinary Wollaston prism. 

. With this camera Mr. Sharp claims that it is far easier to deli- 
_ neate the internal structure of an object: than with the ordinary 
prism, and exhibited a series of draw wings of objects in which the 

- detail was more perfectly depicted than is possible with the Wol- 
_. . Jaston’s prism. 
o> 4) Mr. F. B: Kynepon exhibited the following objectives, by Carl 

fae Zeiss, of Jena, viz: new variable low-power object-glass, 

, taghiiying from 6 to 20 diameters—a 1-inch, $ths, 3ths, a ts or 
and a.ith water immersion. These objectives were remar ‘ 
for the great beauty of their performance, and phen eee 
most Se coenble: degree with the corresponding productions of the — 

dest eos 

Mr. D. Hirst exhibited a diatomaceous cigar ner me 
Bondi, al also a specimen of Nitella translucens, 8 howing ae 

“The on W. McGrecor exhibited drawings of the ringworm see 

_ parasite, and Mr. feel some injected preparations of the tongue Ae 
3 and spinal cord of a ki ' 

Sa SEPTEMBER, 1882. 

r. Wricut in the eats : 

MLLEST C 3 @ WO! iC 

r. Wright also ati exhibited: a Tolles’ 3 of an inch ol 
ceed 65°, and fitted with an internal prism 79 

nination of opaque objects. 
i. 0, WALKER Sccammeasion some sepsis’: 
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9 OCTOBER, 1882. 

Dr, Wricut in the Chair. 

AN read some extracts from a letter ly Dr. Morri 

fe performance of Mei: Poel and Leland’s + Y ae 

es on tuberculous bacteri 
Wricnt exhibited a freshi be avec sample of Koumiss, 

was literally swarming with bacteria in a high state of 

pment, and piacrsor - the appearance of milk in an 

ced state of decompositi 
Ewan exhibited and cealaled Browning’s micro-spectro- 

13 NOVEMBER, 1882. 

Dr. Wriaut in the Chair. 

wif Smnctarr exhibited Oidium tuckeri, the conidiiferous 

Myeelium of an Erysiphe or Vine Fungus in an early stage (four 

) of development, 
» G. Martin exhibited ation Ks diatomacese and marine 
spoda, Dr. MAcKELLAR a Swift’s best challenge microscope 

with all improvements, a ", Pepiey a number of 

cal preparations, 

MEDICAL SECTION. 

session of the Medical Section of the Royal a. for 

e instead of four, and that of jue ries should retire 

a then eg a itself into the preliminary meeting 

“cling oftice-bear 

following were 5 eeated: -—Chairman: Dr. £. SyDNEY 

Secretaries: Dr. MacLauriy, Mr. Taos. Evans. Com- 

Dr. Cecm, Morcan, Mr. A. Roserts, Dr. MACKELLAR, 

ORD, Dr. Craig Drxsoy, Dr. Ewan e : 

‘general meetings were held during ‘the session, at which 

; papers were read. 
S . H. N. MACLAURIN. 

. THOMAS EVANS. — 
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MRACT OF THE METEOROLOGICAL OBSERVATIONS 
TAKEN AT THE SYDNEY OBSERVATORY. 

GOVERNMENT OBSERVATORY, SYDNEY. 

Lamrrupe, 33° 51’ 41” ; Lowerrupe, 10% 4m 50°81; MaGNetIc VARIATION, 9° 35’ 37” East. 
Height above Mean Sea level, 146 feet. 

Ben ARY 1882.—GENERAL ABSTRACT 

"hk Highest Reading... 30°102 inches on the 6th, at 7 & 8.a.m, 
32° Faht., but ca corrected to sea-level. 

Lowest er ng . ... 29°287 ,, On the 11th, atl am, 

Belne 0-066 1 Mean Height ... ... 29708 Sr bee . 

Wind... es erage ae een ... 224 Ibs, on the 5th. 
ean ST rege ae 
P aah of Das Calm ... 0 

esvatt Prevailing a 4 Ree vfteodtinig th yours, BX) 

ice po cnc in es —— ... 92°83 on the 23rd. 

i Lowe e Shad 58°3 on the 3rd. 
Greatent 3 oe the ot 
Highest in the Sun ... 147°5 on the 14th. 
Lowest on the Grass ... 49°9 on the Srd.° 
Mean Diurnal Range ... 129 

ee ican i in the Shade 723 re oR wits coc 
3 Teate: > 

Tumidity +» Greatest Amount ... 93°0 on the 16th, at 9 p.m. 
ast “pa vee we a.m. Le 47-0 on the 30th, at 

(Beine 9-2 7 Mean <<  e i Pre 68.9 2 4} Sine 92 ia 

Rein *«  +« Number of Days... ... 11 rain and 1 dew. 

Greatest Fall... Pa a | 5 bi inches on the 13th. 
03 65 feet above ground. 

uaa ae . 
" eing 2-05, eee ce ibe eo * ee Ey in. above ort 

3 ty at. 1 e142 +h an an average the preceding 23 ears.) 

Rrration Total Amount ... 4831 inches. 
+ Number of — Lightning 4 

Mean Amoun vee 57 

Number of Clear ‘Days ere | 

toe N umber observed sash 0 

Remarks. 
‘tat’ Weather has been en very ad hot, and te aay at 

by. O0 the lth at 1 a.m. ie eee r was unusual: pant tees! at artery, 
Severe ‘ollo’ stati ard 
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GOVERNMENT OBSERVATORY, SYDNEY. 

LatitupDE, 33° 51’ 41”; Lonerrupe, 10 4™ 50'81s; Magnetic VARIATION, 9° 35’ 37% East. 
Height above Mean Sea-level, 146 feet. 

FEBRUARY, 1882.—Gernerat ApsTRAct. 

Barometer Highest Reading .. 30°172 inches on the 28rd, at 10 p.m. 
At. 32° Faht., bat not ene to searlevel. | 

Low: ding . 9-473 ,, onthe 17th, at 5 p.m 
Mean Height a e 9 899 

02 wears. 

“Wind... ... Greatest a ... 21°8 Ibs. on the gna. 
Mean Pre a. OBE, 
Number of Tass Calm ... 0 

_ Prevailing | assy i ere NEE 

Temperature Highest in the ‘Shado ... 95°9 on the 16th. 
Lowest in the Shade 57°4 on the 3rd. 
Greatest Range ... .-. 81:9 on the 16th. 
Highest in the Sun ..- 146°9 on the 
Lowest on the Grass... 50°7 on the 2nd. 
Mean Diurnal Range ... 12°9 

MUO Fa soot in the Shade peers et aN eras, Sak 

Humidity ... oe Amount ... 90°0 on the 17th, | 
Leas ns ce ... 49°0 on the Ist. ) 

Vee reer oes vis vor, ie re | 

Rain... _.... Number of part se - 7 vain and 2 dew. | 
Greatest Fall 0 ore ~~ >, the 6th. . 

0 in rs above ground. ' 

Total Fall... She: ra a m abore grout 

Evaporation Total Amount ... |... 3°610 inches. 
ity: ss. eae of De ii: 0 

Cloudy Sky... Mean Amou 51 
nN umber of Clear Days -. 3 

Meteors Number observed 0 

Remarks. 

Abundant rains fell in the northern districts about the 5th and Lema 

the greatest fall being 10°64 at Terembone, close to Coonamble. P  % 
usual tropi aise Q sala on the Paroo 
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GOVERNMENT OBSERVATORY, SYDNEY. 

Latrrvpe, 33° 51’ 41”; Lonarrcpe, 10% 4™ 50°81; MaGnetic VARIATION, 9° 85’ 87” East. 
Height above Mean Sea- -level, 146 feet. 

MARCH, 1882.—Geyerat Apstract. 

80°146 inches on the 25th, at 10 a.m. tometer ... Highest Reading... 
ry Faht., ‘but not — to sea-level. 

eading 29396 ,, onthe 14th, at 4°30 pm. 
802 

+ pronto talaga 26:0 lbs. on the 14th. 
0°8 Ib. 

Nauher of Davi Calm ce 
Pre — Direction ss i ae 

(Pre th fan +} I g 90 j EB NE ) 

Temperature “Highest in the Shade ... 891 on the 29th. 
—. in the Shade .., 59°9 on the 19th. 

ge .-. 21°7 on the 29th. 
Highest i in the Sun .-. 138-0 on the 29th. 
Lowest on the Grass 52°6 on the 22nd. 
ean Diurnal Range 12°4 

Mean is in are Linapving 70°6 
(Being 1:3 eet 9° y 41 

oe ae greater 

Greatest Amount 
Least es se 

.—) 

.» 93°0 on the 8th. 
z 49°0 on the 

Mean .» 989 
(Being 38 greater th that of th ith 4 F 4 23 y ) 

Num cee Bag 8 rain and 4 
Greatest Fall .. 2°645 inches oi the sal 

ws ¢ ee 15 in, above eon 
Being 0-175, inches greater = Se ) 

p Total Amount ...  ... 3'489 inches. 
Number of ie Ana + 

Mean 43 
Number of Cl Clear Days .. 3 

Number observed ina’ 

Remarks. 

th has been low, * elarrdeadecy, “pedbaedagend w the averag 

; but the temperature has been high—1°3 greater than the —— 

his month h been dry, with the exce exception of 

but rai jal rains pg A 

Seen in the records near Observatory, 5°30 inches fell 

inches. 



296 METEOROLOGICAL OBSERVATIONS. 

GOVERNMENT OBSERVATORY, SYDNEY. 

LatitupR, 33° 51’ 41”; Lonerrvupe, 10> 4™ 50°81s; Maanetic VARIATION, 9° 35 37” East. 
Height above Mean Sea- evel, 146 feet. 

APRIL, 1882.—Grnerat ABSTRACT. 

Barometer .... Highest Reading... 80°103 inches on the 9th, at 9 a.m, 
At 32° Faht., but not hose to sea- Jovel. 

Lowest Reading ... .. 29368 ,, on the 27th, at 3 pm. 
sien wa 29°B05; Mean Height 

(Being 0:123 1 th t] average of the preceding 23 years.) 

Wind... =... Greatest Pressure ... 82°8 Ibs. on the 6th. 
Mean Pressure ... ce (OS8IB: 
Number of Days Calm ... 0 
Prevailing Direction ... N.E. 

(Pr $33 2g 4: ray ae is +} 4h ¢. 41 p 4: 93 ¥ ars, W.) 

Temperature a inthe Shade... 76°4 on the 24th. 
Paes nthe Shade ... 49°20n the 29th. 

nge oe on the 12th. 
Highest in the Sun ... 129-0 on the 24th. 
Lowest on the Grass... 41°0 on the 29th. 
Mean Diurnal Range ... 12°0 
Mean in the Shade cow G42 

(Being 0°7 less than that of the same month on an average of the preceding 23 years.) 

Humidity ... Greatest Amount ... 97°0 on the be ~ and 5th. 
Least ea a .» 41°0 on the 2 
Mean , 

(Being 0-7 less than that of the same month on an average of the preceding 23 years.) 

Rain... .... Number of et a ga, ok aw dew "0 6th 
bic Oe inches on Greatest Fall 10-957 ., » 68 'feet above ground. 

Total Fall tee “> ) 11-347 o 15 in. . above e ground. 
93 yeu) 

(Being 4-823 inches greater than that of the same month on an average of the preceding a 

Evaporation Total Amount ..  ... 2140 inches. 
Electricity ... Number of Deegan 9 
Cloudy § oe Amount 50 

die umber of Clear Days .. i, © 

Meteors... Sew observed re 

emarks, R ydney. On the 
_ The mean mean barometer has been, 0128 below the average 60 E 6-482 ; nearly? 
Zl gf a aren 930 fell: the smnount on the & the rainfall has been * 
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GOVERNMENT OBSERVATORY, SYDNEY. 

LatrtupE, 33° 51’ 41” ; ers! - 4m 50°81: ; Magnetic Variation, 9° 35’ 37” East 
ight above Mean Sea- “level, 146 feet. 

| MAY, 1882.—Generat ApstRact. 

Barometer ... Highest Reading... 30°205 inches on the 31st. 
_ At 32° Faht., but not corrected to sea-level. 

west Reading ... .. 29°164 , on the 30th. 
i «» 29°843. 

> g a] ° / 

Greatest Pressure ... 26°6 Ibs. on the 7th. 
Mean Pressure ... ova, OO ID: 
Number of Days Calm ... 0 
Prevailing Direction W. 

> * J ? 

Temperature ened inthe Shade ... 75:1 on the 7th. 
inthe Shade ... 45°0 on the 8th. 

a arse nge . 22°8 on the 12th. 
Highest in the Sun 116°5 on the 4th. 
Lowest on the Grass : i oy 6 on the 14th. 

ean Diurnal Range ... 13°6 
Mean in the Shade re see 

(Being 0-1 greater than that of th th on an average of the preceding 23 years.) 

idity +. Greatest Amount .. 96°0 on the 30th. 
Least vi bis ... 88°0 on the 16th. 

- 67°3 Mean vii ie 

(Being 89 greater than that of th month on an average of the preceding 23 years.) 

mM... ... Number of Days... ... 5 rain and 9 dew. 
Greatest Fall ... ... _1°580 inches on the 21st. 

Re Dalle 0 3875 ;, 15 in. above ground. 
1-309 inches less than that of the same month on an average of the preceding 23 years.) 

Total Amount ... .. 2°062 inches. 

Number of De ue 1 

Mean 43 Amou 
Number of Clear Days . t 

Number observed fea |, 

Remarks. 

r barometer and temperature have been close to the average this month; 
. was 1:309 less than the peg Inland, most of the stations had 

Aches and high lands rather more, the sc uacn being 



298 METEOROLOGICAL OBSERVATIONS. 

GOVERNMENT OBSERVATORY, SYDNEY. 

LATITUDE, 33° 51’ 41” ; Lonarrupe, 104 4™ 50°81s; MaGNeTic VARIATION, 9° 35° 37” East. 

‘Height above Mean Sea- level, 146 feet. 

JUNE, 1882.—Generat ABSTRACT. 

Barometer ... Highest Reading... ... 30°181 inches on the 5th, at 9am 
At 32° Faht., but not corrected to sea-level. 2 

Lowest Reading ... .. 29436 ,, onthe 15th, at 5am 

Mean Height .... 1. 29°856 
(Being 0-064 less than that in th an rage of the preceding 23 years.) 

Wind...  ... Greatest Pressure ... 18°6 lbs. on the 8th. 
Mean Pressure ... oc Oe 
Number of Days C per ads 
ae iy iusscaun eer 

(Pri sae. sa th Pp a: eg 0° years, Ww.) 

Temperature Highest in oe Shade ... 63° as on the 24th. 
Lowest in the Shade ... 40:2 on the 23rd. 

- 21°5 me the 24th. 
pe. coe in the Sun : 107°8 on the 18th. 

Lowest on the sh ... 82°6 on the 28rd. 
Mean Diwrn al : 
Mean in the Shade” 33 

(Being 1:0 less than that of the same month on an average of the preceding 23 years.) 

Humidity ... — Amount... ... 97" oa on the 6th. 
Leas Pe n the 19th. 

Mean 74 

Satie 17 less than that of the same month on an average of the preceding 23 ¥ ears) 

a oe» Number of Days... ... 11 rain and 6 dew. 

Greatest Fall ... ... 8°802-inches on the 9th. 

(3605 ,, 65 feet above ground. 
Total Fall be Pipe Soe +n. above ground. 

S141 15 in i 

(Being 0-185 inches less than that of the same month on an average of th the preceding 23 ¥ 

Evaporation Total Amount . vs 1284 inches. 

Electricity --+ Number of Dean 2 

Cloudy Sky... Mean Am 4 
Number of “Cleat pa 4 

Meteors ... Number observed 0 

Remarks. 

pia 
2 89 é month amounted to 9°39 inches. 
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GOVERNMENT OBSERVATORY, SYDNEY 

Lamrropx, 33° 51’ 41” ; Lonerrupz, 10% 4™ 50-819; ; Maeyeric Variation, 9° 35’ 37” East 
Height above Mean Sea-level 146 feet, 

JULY, 1882.—Gerneran ABsTRact, 

Tarometer ... Highest Reading... _ ... 30°25 inches on the 19th, at 10 a.m. 
At82° Faht., but not corrected to sea-level. 

Lowest Reading ... .. 29366 ,, onthe 25th, at 6 a.m. 
Mean Height ... wo. 29°92 

(Being 0°052 less than that in th tl age of the preceding 28 years.) 

; Vind... -. Greatest Pressure + 211 Ibs. on the 25th. 
Mean Pressure 1°2 Ib. 
Number of. Days Calm .... 0 
Pr ae 2g Direction... W. 

Temperature Highest in the Shade ... 73°83 on the 7th. 

1 .. 38°9 on the 15th and 30th. Lowest in the Shade 
st Range ... ot on the 7t 

Highest in the Sun __ ... .107°2 on the 7th. 
ors onthe Grass... os : on the 15th. 

n Diurnal Range... 
ren in the Shade a. oe 0 

(Bei=g 0-3 less than that of the same month on an average of the preceding 23 years.) 

Midity ... Greatest Amount ... 95°0 on the 18th.’ 
east eis ‘O on the 3rd, 24th, and 25th, 

Mean 

(Being 6‘7 less than that of the same month on an average of the preceding 23 years.) 

il... Number of Days... ... 6 rain and 2 dew. 
Greatest Fall... ... 0°350 inches on the 9th. 

ee ' 0290 » ft. above ground. 

| Total Fall... | G458 16 in. above 
ee a of the same month on an average of the preceding 23 years.) 

Total Amow ae ws» 1°892 inches. 

+» Number of De Bases 1 

es Mean Amoun' By] 
Number of Clear Days «. 7 

Number observed wx D, 

Remarks. 

; this month has been rather below the average, and the weather 

At Sydney th tI! was 3°743 inches leés than the average, and 

ore he colony (wit the exception of the northern cont the weather has 

i 



300 METEOROLOGICAL OBSERVATIONS. 

‘GOVERNMENT OBSERVATORY, SYDNEY, 

LATITUDE, 33° 51' 41”; — 104 4m 50°81s; MAGNETIC VARIATION, 9° 35’ “ih 

ight above Mean Sea-level, 146 feet. 

AvausT, 1882.—GrneRat ABSTRACT. 

Barometer ... Highest Reading... .. 80244 inches on the 24th at 9 m. 

At 32° Faht., but not corrected to sea-level. 
Lowest Reading . .. 29°371 ,, onthe 5th, at 2pm 

Mean He = ved ove 20°S79 

(Being 0°057 less than that tl ge of the preceding 24 years.) 

Wind... ... Greatest Eun vs 2:4 Ibs, on the 18th. 
- ean —. .. 0-7 Ib. 
Number of Days Calm 0 
Prevailing. Direction .... W. 

Dy t1: q as ia a “. +. 2 eas 3: OA vaara W.) 

.¢ Mung Zz a R iS d » 

Temperature Highest in the Shade .., 740 on the 26th, 
Lowest in the Shade ... 41'2 on the 7th. 
si Ran est ri 24:0 on the 16th. 

Highest in the Sun 124-1 on the 24th 
Lowest on the Gra 3 7th 
Mean Diurnal Range ... 13°9 
Mean in the Shade i eee 

* a ae oe pe low 4 24 years.) 

Humidity ... Greatest Amount ... 1000 on the 24th. 
Least see . ‘ 
Mean. 

42... O4 wears.) 

Rain .. .... Numberof Days... .... 18 rain and 3 de 
Greatest Fall... 

390 yy ’ 
Total Fall... oon oes {5.392 ; 15 in. above ground. 

{Paine 0-926 Inot Pac Rar ane ae ee ee } ceding 24 yeas) 

Evaporation Total Amount... ... 2°100 inches. 

Electricity ... Number of oH Lightning 3 
Cloudy Sky... Mean Amow . 48 . 

Number of ¢ Clear Days woe 

Meteors ... Number observed ce 

Remarks. 

he sburcention has been below the average, =. “9 temperature 
rainfall haa boon slightly grester than urual 
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GOVERNMENT OBSERVATORY, SYDNEY. 

Latitune, 33° 51’ 41”; Loneirupe 10 4™ 50°81; Maanetic VARIATION, 9° 35’ 37” East, 
Height above Mean Sea-level, 146 feet, 

SEPTEMBER, 1882.—Generart ApsTRacr. 

Barometer ... Highest Reading w+ 80246 on the 14th, at 8 a.m, 
At 32° F; aht., but nek pores fe Searlevel 

st Reading .. Of Prien on the 29th, at 4 a.m, 
vee -2'8S. i pe Hiei it 

Wind... a ang tT ... 25°2 Ibs. on the 25th: 
tt Mea: ure eee 09 Ib. 

N wh of Days Calm MPLS | 
Prevaili eines Directio Be 2 

(Pre sys. cra “3 4 sh Ss, iL I rtd 2g ou j Ww.) 

eine mee in the Shade .,. 891 on the 24th. 
Lowest inthe Shade .,.. 48°9 on the 15th, 
Greatest 1 Nge..-. 33°4 on the 24th 
Highest in the Sun 130°5 on the 18th, 
owest on the Grass 344 h. 

Mean Diurnal Range ... 185 
Mean in the Shade wae OLG 

(Being 2-9 greater i that of th th f th Aj 24 

! Eunidity +» Greatest Amount .. 92:0 on the 27th, 
Least “#8 ie ... 26°0 on the 22nd. 
Mean 

(Being Ont re re : 2 i. % 

et. Number of Days... .... S rain and 3 dew 
ec Greatest Fall ... ... 0°042 inches on rie 

"O25 65 ground. 
Total Fall... fs "100838 , 15 in. above — 

(Beine 2.007 rep’ 7 * 4422" weet i +h, 
o a 4 

Evaporation Total Amount ... ... 8°129 inches. 

Hectricity + Number of ee a 1 

Cloudy Sky ... ones Amou we 
umbe: x of Clear ‘Days .. 5 

Meteors a iene observed. we 

Remarks. 

a — has been very warm. On the 24th the shade thermome- 

Tose to 89°1, and the mean was 2°9 greater than the average; scarcely any rain 



302 METEOROLOGICAL OBSERVATIONS. 

GOVERNMENT OBSERVATORY, SYDNEY, 

Latrrupe, 33° 51’ 41”; Lonerrupz, 10% 4™ 50-81>; Maanetic VARIATION, 9° 35’ 37” East. 
Height above Mean Sea-level, 146 feet. 

OCTOBER, 1882.—Gernerant ABSTRACT. 

Barometer ... Highest Reading... 80°131 on the 2nd, at 8 a.m. 
, At 32° Faht., but not corrected to sea- -level. 

owest Reading ... ... 29°283 on the 23rd, at 2 p.m. 
Mean Height ...  .... 29°801 

(Being 0°030 less than that in th +1 ge of the preceding 24 years.) 

Wind...  s« Greatest Pressure ... 17:4 Ibs. on the 2nd and 10th. 
Mean Pressure os 
Number of Days Calm ... 0 
Prevailing Direction ... N.E. 

(Pr ore. g a: . 4 * e th ih & +t r ling 24 y ars, N.E.) 

Temperature Bieber | in the Shade .,, 89°4o0n the 17th. 
Lowest in the Shade 50° 
Greatest Range ... 0 on the 17th. 
Highest in the Sun 135°8 on the 24th 
Lowest on the Grass... 3 . 

iurnal ge . 
Mean in the Shade oi, ORG 

(Being 0°4 greater than that of the same month on an average of the preceding 24 years.) 

Humidity ... Greatest Amount... .,.. 1000 on the 28th and 29th. 
Least = ot .. 36°0 on the 10th. 
Mean a eh : 

(Being 5°0 greater than that of the same month on an average of the preceding 24 years.) 

Rain...  ... Numberof Days... ... 14 
Greatest Fall... ... 4235 inches or the fy xe grou i 

6°688 ve Total Fall... 8645» 15 in. above ground. : 

@eing 5-690 inches greater than that of the sa th preceding 24 years) 

Evaporation Total Amount... ... 98°253 inches. 

t ... Number of De ial 1 

Cloudy Sky... Mean Amoun 51 
Number of Clear Days .. a Se 

Meteors ... Number observed a 

Remarks. 
see 

i gag again, but with abundant rains, falling to the sa 08 
coy eer #; the heaviest fall was 4°236 inches on the 
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GOVERNMENT OBSERVATORY, SYDNEY. 

LatrrupE, 83° 51’ 41”; Lowarrupg, 104 4™ 50°81; MaGnetic VARIATION, 9° 85’ 37” East. 
Height above Mean Sea-level, 146 feet. 

NOVEMBER, 1882.—Generan ABSTRACT. 

rome Highest Reading . .. 80°241 on the 7th, at 8 a.m. 
werd Faht. but ~ corrected bs ‘sea-level. 

est Readin ine ... 29°434 on the 22nd, at 12 noon. 
Mas Height... ». 29°930 

(Reine 0-190 ¢ hg 4 at i a 41 ¢ of the p : i 24 8.) 

i) cnt Fs ee ... 23°1 Ibs. on the 27th, 
eos OBE 

Number of of ‘Tae Calm... 0 
Pre g Direction ... E.N.E. 

(Prevaili io a: ue ig at. 2 al I 3: TH ou , 8.) 

Temperature Highest inthe Shade ... 83°7 on the 22nd. 
Lowest in the Shade _... 54°5 on the 8th, 
Greatest Range ... .. 17:8 on the 22nd. 
Highest in the Sun ... 147°5 on the 22nd. 
Lowest on the Grass ... 43°8 on the 23rd, 
Mean Diurnal Range ... 12° 
Mean in the Shade we OBZ 

(Being 0-4 less than that of the same month on an average of the preceding 24 years.) 

Tumidit ’ poe Greatest Amount oop 92°0 on the 18th. 

Least a 3G So a the 
Mean 

Being 0-8 greater than that of the same month on an average of the preceding 24 years.) 

oe »» Number o “a en ... 10 rain and 2 dew. 
Greatest Fall ... 0°228 inches = ea te 

0°526 ve 
Total Fall... eee aoe i - 15 in. above ground. 

(Being 2-450 less than that of the same month on an average of the preceding 24 years.) 

: Poration Total Amou sie .. 3°675 inches 

i VAEICIEY ... ie Day igh 2 

Mean mnt i 
hones of Clear Days .. uw 4& 

Number observed 0 

This caer 

than Oe average. The imi has din high, 08 os frat the usual oo 

*Y little rain fell, only 0879 inch. 



304 METEOROLOGICAL OBSERVATIONS, 

‘ GOVERNMENT OBSERVATORY, SYDNEY. 

LATITUDE, 83° 51’ 41” ; Lonarrupr, 10% 4™ 5081s; Magnetic VARIATION, 9° 35’ 87” East. 
Height above Mean Sea- level, 146 feet. 

DECEMBER, 1882.—GerneErat ABSTRACT. 

Barometer .... Highest Reading... ... 80°065 on the 26th, at 10 p.m. 
At 32° Faht., but not — to sea- level. 

Lowest Reading . 29-292 on the 3lst, at 4 and 5 p.m 
ria Height vee neg 29°70 

( » g > ‘2 a a + 1 g ry the pi 2 ; di 24 . _ 

Wind... we Greatest Pressure «ss 11:5 Ibs, on the 21st. : 
10 Ib. “ Mean ae out os 

Number of Days Calm... 0 
Pre eraig Direction ... 8. 

(De, Sys 4: 3. . 4h ¢. 44 3: hk wasnt ola WE.) 

x Be ae 7 tal bemcd — ? 4 : 

Highest in the Shade .., 999 on the 19th. 
Lowest in the Shade .,. 55°1 on the 

( Range . ... 89-1 on the 19th, 
Highest in the Sun ... 1600 on the 19th. 
sowest on the Send ... 48°2 on the 3rd, 

Mean in the Stade’ ei 

(Being 0°1 greater than that of the same month on an average of the preceding 24 ye 

Humidity .. Greatest Amount .» 960 on the 6th. 
Least «as j ..» 30°0 on the 19th. 

Mean - 660 

(Being 39 less than that of the same month on an average of the preceding 24 yess) : 

Rain ... .» Number of eget ie 
Greatest Fall ait | ” oa ingree - ng “a 

al groun 
Total Fall... eee see 4 a a 15 i in. above gro’ ‘ 

(Being 0:050 inch great f th th rage of the preceding 24 ye 
oes greater than that of ; 

Evaporation Total Amount... ... 4°729 inches. 

icity ... Numberof Days pee 3 
54 Cloudy Sky... Mean Amount 

: Number of Clear Days .. 0 

Meteors  ... Number observed wae 

at 
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TRANSACTIONS OF THE PHILOSOPHICAL SOCIETY OF NEW 

: SOUTH WALES, 1862-1865 
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— «On og a Daring Animals of the Lower Korey °} Myon 
their habits, economy, and geogra- 

pul distribut : fs 
_ On Snakes observ age ‘the n cighbourhood of Sydney Gerard Krefft. 

_ “Geometrical Researches” mee ur papers, comprisin 

__ numerousnew Theorems and Porisms,and complet Martin Gardiner, C.E. 

oteaiag to celebrated Problems. a No. : 

es concerning n’gons inscri in ot er tin Gardiner, 

n’gons. Paper No. as on he 

hes J echiotangy n’ gons ‘inscribed in curves of Martin Gardiner, C-E. 

ee. Pape os iy 

3 Pa 

_ On the desirability of a ayiuaindlld search, for, and 
ki 

see mm of, variable Stars in pe John Tebbutt, junr. 

3 H 

aee 

, On the Comet of Septe: tember, 1862. ‘No. .: a «John Tebbutt, junr. 

4 Oe the Comet of September, 1862. No.2...» John j 
a m Storms 

e 

M. g of 7 preceding Paper, made ‘at a
 

tie be: 1864 . 
we 

a 

ten '? Dr. Berncastle. 
On the > Bey Temple of India... 
On og cond nd eed antidotes . .. Dr. Berncastle 

Charles Moore, ELS. On the Fibre Plants of ‘New South Wales 
On Osmium and Iridium, obtained from dew — A. Leibius, Ph.D. 

Wales gold 
Peps —— of the Civil Serviee under the ) y;eut.-Colonel Ward. 

i apes tatistics of New South Wales 0. ‘Rolleston. 
On the Defences of Port Jackson tee sao we 

On the Transmutation of Rocks in as { G8, FBG. . 

E. P. Ramsey. 
G. R. Smalley. 

le relations between on G. RB. Smalley. 

Bs es and Astronomical <L Observe ions 

present state of Astronomical, Magnetical, : and 
3 Science; and the practical bearings G. BR. Smalley. 
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TRANSACTIONS OF THE ROYAL SOCIETY OF NEW SOUTH 

WALES, 1867 

Vol. I. 

ConTENTS. 

Inaugural Address, by the Rey. AA a Mr M.A., F.G.8., &c., Vices 
Presid 

Article I—On Non-Linear Shiniviakh; he the Honorable Chief Justice 

Co el F.R.S., President of the Queensland Philosophi 

Soe: 
ss T1.—Remarks on a paper by S. H. Wintle,) Gerard Krefft, Curator 

sq, on the bones found in a cave oat of the Sydney Mu- 

ent Tasma Glenore seum. 
TIt.—On the Aursfor and other Metal- 

“! liferousDistiets ved Northern Queens- : a a ta Ps: Clarke, 

” 1V.—On ‘he pp ance of f Scurvy in the E. Bedford, M.B.CS. 
rvice 

Sou ales, as fessor of Mathema- 

compared with Bhgland and other tics in the University 

: Sydney, : 

»  VI.—Note on the Geology of the Mary River {Ra Fe 7 —_ 

» VII.—On the Mutual Influence of Clock Pen-) G. RB. Smalley, B.A., 

dulums ay es vs swe Govt. Astronomer. 

+5 We —oni the ‘Rates of Mortality et ‘Expecta- M. B. Pell, B.A., Pro- 

ion of Life in New h W = 

TRANSACTIONS OF THE ROYAL SOCIETY OF NEW SOUTH 

WALES, 1868. 

Vol. II. 

Con 

Opening Address by George R. Smalley, » BA F.R.AS., Vice-President. 

G. RB. Smalley, B.Ay 
Article I.—On the value of Earth eee e FR.AS. 

TT Cit} oy. Gerard Krefft, F.LS., 
i MLZS., Carato 

a 8 Miaietes in Tanpe at rhe ari 

” cpa” the Hospital Requirements of 

dn R.C.8. 

» iV.—On oe anak and Phenomena of Rer, W. B. Clarke, 

Earthqua uunkes, eepeenelly ie relation to ttn F.G.S., &» 

shocks felt in Aus D. 

* ——o _ Water Supply wry of Sydney a Professor Smith, M.D. 
VI.—Results of Wheat Culture in : ee 

i Wales poms, the last ten years... Christopher Ro 

» Vil.—Remarks on the Dry System of \ — ag 

VILL—On Pauperism in New South Wales—} Alfred Rob 
. past, and woos } M.RB.C.S. 
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TRANSACTIONS OF THE ROYAL SOCIETY OF NEW SOUTH 

WALES, 1869. 

has nes 
Con 

Opening Address, by the Rev. W. B. ashe M.A., F.G.S., Vice-President. 

G@. K. Holden, Senior 

Article I.—Ontl tion of the Real P ty Act Examiner of Titles, 
N.S.W. 

3 f 7 

Article eo Solution of SirW. Hamilto 

Problem on the Insc? of Clove Martin Gardiner, O.E. 

W’gons in any qua 
» Ill—New Phacrem ¢ in the Check of me Martin Gardiner, C.E. 

ivisions 
a TY. — of the American Method 0 

Leve ‘< Sections. 
be 

ection 
ee Loi the Electric Telegraph be between n Eng- 

-_ and India, and h E. C. Cracknell, Super- 

he Australian Colonies with the ne intendent of Tele- 

graphic systems of Europe =] graphs for N.S.W. 

merica 
» Vi. Rote = Goulburn Geology ‘of the Beso A. M. Thomson, Se. D. 

» VII—On the Origin ae agri ons of the 
Polynesian aoe demonstrating 
their discovery an srogressive settle- Rev. Dr. Lang, M.P. 

ment of the Continent of erica 

eRe edteek Penis: oo mt ee blems in} yrastin Gardiner, C.E. 

‘Trigonometrical 
» IX.—On the Water wc | of. Sydney f from 

eorge’s River and Cook’s Riv 4 Charles Mayes. 

»  X&.—On the a of the Che ies jel 

natio Pe we o for the Sydney Professor Smith, M.D. 

Wate 
» XI.—On the Refining of. Gold by means of F. B. Miller, F.C.8. 

Chlorine 
» XII.—On a new ‘Apparatus “for Reducing } A. Leibius, Phil. Doc. 

oride of Silver : Chl 

» XIII. fer met on Tables for Calculating 

the Humidity of the Air 
Ti. C. Russell, B.A. 

TRANSACTIONS OF THE ROYAL SOCIETY OF NEW SOUTH 

WALES, 1870. 

Vol. IV. 
ConTENTS. 

Opening Address, by the Rev. W. B. Clarke, M.A., F.G:8,, Viee-Prosident. 

Article I.—On Post oles Savings Banks, Friendly 
and. Government Lite} ge a ——. 

“Aastianos 
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Article II.— Remarks on the Report of the Wate 
Commission, especially with hreferene¢ Andrew Garran, LL.D. 

to the George’s River scheme me 

» I11.—On the Botany Watershed .. E. Bell, M.LC.E. 

»  LV.—Notes.on the Auriferous Slate and 

Granite Veins of New South Wale HL. Ax Thome 

»  V.—On the occurrence of the Diamond near? By Norman Taylor and 

Mudgee oi Prof. Thomson, Se.D. 

TRANSACTIONS OF THE ROYAL SOCIETY OF NEW SOUTH 

WALES, 1871. 

Vol. V. 

CoNnrTENTS. 

Address by Professor Smith, M.D., Vice-President. 

Article a on the Nebula around Eta th Basel; BA. 

» _11.—Magnetic Variations at Sydney H. OC. Russell, B.A. 

pe ee Tenet on the ice of aed Howe's Charles: Moore, F.1.8. 

and successfully yr iE, 

TRANSACTIONS OF THE ROYAL SOCIETY OF NEW souTH 

WALES, 1872. : 

Vol. VI. 

CoNTENTS. 

ng Address by the Rev. W. B. Clarke, M.A, Vice-Presi
dent. 

hod of Assaying Antimony Ores > Dr. Leibius. 
given by some Mazvilh of Assaying 

» Dt— a ae se Tin Ore, and what may Dr. Leibius. 

” IV. —On Australian Gems oe 

* —Astronomical Notices 52 C. Russell, B.A. 

s VI_On the yreecigg oured Cluster Stars about H. C. Russell, B.A. 

ppa fie jac 4 

» Vil—On the Dein Mott aa hii Aniipelt Liversidg 

» Vill.—Statistical Review of the Progress of bes 
New South Wales in sei as tn Oia, Rolston, 
years, 1862-71 one oor 
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“TRANSACTIONS OF THE ROYAL SOCIETY OF NEW SOUTH 

WALES, 1873. 

it a 
Con 

Article ie ocak Address, i En ‘Bor; W. B. Clarke, M.A., Vice- 

” 11 Appendix wi the Anniversary Address, by the Rev. W. B. Clarke, 

., Vice-Presiden’ 

» I—On the Solution of certain Montene § Martin G
ardiner, OB. 

» LV.—Local Particulars of the Transit of Venus H. C. Russell, B.A. 

»  V.—Note on the Bingera Diamond District Arch Liversidge, F.C.5. 

»  VI.—On our Coal and Coal Ports James Manning. 

» VIL. Appa ix to “ On our Coal and at Jarhea Manning. 

3 VILL. tA, our Sal and Coal Port Hoare. .... James Manning. 

eee ee eS ee ee eee ee eee » IX.—The Mammals of Australia and their 

Mares ag Part 1. Ornithodelphio ¢ Gerard Krefft. 

er Gardiner, C.E. d Didelp 
»  &—On Geodesic avesitgpiesel 

TRANSACTIONS OF THE ROYAL SOCIETY OF NEW SOUTH 

WALES, 187 

Vol. VIII. 

genres 

E Article I.—Duplex Telagraph E. C. Cracknell, Esq. 

» I. Hospt pa : A. Roberts, M.R.C.S. 

» 

tal Accommodatio 

hace Statist of Now South wa Chris. Rolleston. 

© hl: pe a ts Eleven new species 
0 of 

Torrestria and Marine sie from $ John Brazier, O.M.Z.S8. 

north-eas tralia . 

ate Pyrit 
J. Latta, Esq. 

» _VI—Sydney Water § Supply ‘by Gravitation James Manning, Esq. 

» VIl.—Nickel Minerals from New Caled Professor Liversidge. 

: » VIII —Iro in One me and Cl Deposits at Waller) Professor Liversidge. 

» hie of the Results of the eg ane: HI. C. Russell, B.A. 

> 4 of the Transit of Venus in N 

__» X—The Transit of Venus as obeerret my Rev. Wm. Scott, M.A. 

~ Eden ... 

" TRANSACTIONS AND PROCEEDINGS OF THE ROYAL SOCIETY 

¥F NEW SOUTH WALES, 1875. 

Vol. IX. 
ConTENTS. 

(Edited by Professor Liversidge.) PAGE. 

Article I. —List of Officers, Fundamental Aplets: By: sogereee 
of Members «.. +» .. xxxi to xiii 

see one 
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eer wl oe Address, by the Rey. W. B. Clarke, 
F.G.S 

” 

” 

” 

. Vice- ‘President 
V—Notos ¢ on Deep Sea Soundings. By Rev. W. B. 

Clarke, M.A., F.¢ < 

VI.—Facts in American Mining. “By 8. L. Bensusan . 

VII. hee-ay ga Deposits of Tasinania (Ilustrated). 
S. H. Wi ntle, Hobart By 8 

» VILE Permanent Miho Supply < paciaes by Gravita- 

” 

James Mannin 
IX.—M ate lites Water Supply. By James Mannin 

XxX. ly Supply to ae y Goavitationi (Plans), 
Manni 

XI. —Scientie Notes: By rH. C. “Russell, ‘B. A., Govern- 
mt Astronom 

, XIL—Beamples of Peencl-Orptaization (Illustrated). 
Pro r Live ace 

»» X1IIT.—The Minerals 0 of New South Wales. oar Professor 

» XIV.— 
» XV _—Appendix : Meteorological “Observations, ‘Sydne ney. 

By H. C. Russell, B,A., Sydney Observatory ... 

PAGE. 

lto 56 

57 to 72 
73 to 86 

87 to 95 
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