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RULES.

Titl^ af^d Scope.

I.

—

"The Royal Society of Queensland," is formed for the

furtherance of natural and applied science, more especially

by means of original research.

Membership.

II.—The Society shall consist of Members and Corresponding

Members.

1. Members shall be those who have been admitted to the

Society after having been proposed and seconded at an ordinary

meeting, and elected by ballot at the next ordinary meeting
;
pro-

vided that no rights of membership shall accrue until the

subscription and entrance fees shall have been paid.

2. Corresponding Members shall be those who, not being

resident in Queensland, shall from time to time communicate

valuable information, and shall have been elected by ballot at an

ordinary meeting on the nomination of the Council.

Rights of Members.

III.— 1. Members shall be entitled to be present and vote at

all meetings of the Society ; shall receive post-free all its publi-

cations ; and generally participate in its benefits.

2. Corresponding Members shall have the same rights except

that of voting.

Subscription and Entrance Fee.

IV.— 1. The annual subscription shall be one guinea, payable

on or before the 1st of Januaiy. Any Member who, after noti-

fication by the Treasurei- that his subscription is due, shall have



failed to pay it before the 1st of April, shall be held to have retired

from the Society, but may be re-insfated during the current

year by the Council on payment of his subscription for the year.

2. Membei's may at any time commute the annual subsci-ip-

tion by payment of ten guineas.

3. Each Member shall pay an entrance fee of one guinea.

Patron.

V.—The Governor of Queensland shall (subject to his

consent) be Pati-on of the Society.

Offi-cers.

VI.—The officers of the Society shall be a President, a Vice-

President, a Treasurer, and an Honorary Secretary.

Council.

VII.—The officers, together with five non-official members of

the Society, shall constitute the Council.

Election of Officers and Council.

VIII.—The Officers and Council of the Society shall, after

nomination, be elected by ballot at the Annual Meeting, provided

that the President and Vice-President shall not be eligible for

office for two years in succession.

Nominations for the Council and Officers, signed by a Mem-

ber, and accompanied by the nominee's written consent to serve,

shall be delivei-ed to the Secretary not less than one week before

the date of the Annual Meeting.

If the nominations and vacancies to be filled up are equal in

number, the pei-son or persons nominated shall thereupon be

declared by the Chairman of the Meeting to be duly elected

;

but if the nominations exceed in number the vacancies to be

tilled, the election shall be decided by ballot.

Bach member present, having been furnished with a list of

the several nominations shall vote by striking out the names of

those for whom he does not intend to vote.



Duties of Officers and Council.

IX.

—

Treasurer.—The duties of the Treasurei* shall be to

receive, and, with the sanction of the Council, disburse

all moneys on account of the Society ; and at the

annual meeting following his term of office, submit a

balance-sheet, audited as is hereinafter provided.

Honorary Secretary.—It shall be the duty of the

" Honorary Secretary to perform the clerical Avork of

the Society, including the receipt of moneys and their

transference to the Treasurer.

Council.—The duties of the Council shall be to supervise

the correspondence, receipts, and expenditure ; to

select papers and communications to be read at the

meetings, and cause, in their disci'etion, the same to

be printed ; to ordei- the time and place of meetings

;

and generally to act in the interests of the Society.

Council Meeting.

X.—The Council shall meet at least once every month. Any

member of the Council absent without leave fi'om three con-

secutive meetings shall thereby forfeit his seat.

Vacancies in Council.

XI.—In case of a vacancy occurring by the death, resignation,

or other cause, of any member of the Council, the remaining

members may appoint another member of the Society to fill

such vacancy.
Ordinary Meetings.

XII.—An Ordinary Meeting shall be held each month at

such time and place as the Council may appoint. The order of

business shall be as follows :

—

The minutes of the last meeting shall be lead.

Candidates for admission to membership shall be proposed,

and those proposed at the preceding meeting shall be balloted

for.



Donations, exchanges, and purchases shall be reported.

Communications in writing shall be read ; and may be

discussed within limits set by the chairman.

Specimens, models, drawings, &c., may be exhibited,

examined, and explained.

Visitors.

XIII.—Each member present at the Annual or at an Ordinary

Meeting may introduce one visitor, who, on the invitation of the

chairman, may take part in the scientific proceedings of the

meeting.

Special Meeting.

XIV.—A Special Meeting may be called at any time by

the Council at their own instance, or on the receipt of a

requisition in writing, setting forth in full the object of such

m.eeting, signed by not fewer than five members.

Fourteen days' notice shall be given of the date and object

of a Special Meeting ; and such meeting, if summoned in

accordance with a requisition, shall be held within one month of

the date of the receipt thereof.

Annual Meeting.

XV.—The Annual Meeting shall be held in July of each

year. The objects of the meeting shall be to receive the Annual

Eeport of the Council ; to elect the Officers and Council; and

to appoint an Auditor of the Accounts for the ensuing year.

Quorum.

XVI.—At any Ordinary Meeting or meeting of the Council

three members shall form a quorum.

At the Annual and at Special Meetings the quorum shall be

ten.



vu.

By-Laws.

XVII.—The Council shall be empowered to make such

by-laws as may be necessary for the management of the Society
;

but such by-laws shall not be binding until ratified by a Special

Meeting.
Property.

XVIII.—All property whatsoever belonging to the Society

shall be vested in three Trustees in trust for the use of the

Society; but the Council shall control the disbursements of

the funds and management of the property of the Society.

Vacancy—Trustees.

XIX.—In the event of a vacancy occurring in the number of

Trustees, it shall be filled up at the next Annual or Special

Meeting of the Society following such vacancy.

Sections. ^

XX.—The Council shall have power to establish Sections or

Committees for the furtherance of original research.

Change of Rules.

XXI.—No change in the Rules of the Society shall be made,

except by a resolution carried at a Special Meeting held for that

purpose, notice of which meeting shall have been given as re-

quired by Rule XIV.
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The following Paper was read :

—

NOTES ON THE PHILOLOGY OE THE
ISLANDS ADJACENT TO THE SOUTH
EASTERN EXTREMITY OE NEW
GUINEA,

BY

WILLIAM B. ARMIT, F.L.S.

During my recent exploring trip to the Louisiade Archipelago

and the Islands adjacent to New Guinea, discovered by Captain,

now Admiral, Moresby in 1870-2, my attention was directed to

the different languages spoken by the inhabitants of the groups

and single islands I visited, with a view to tracing their affinity

to each other and to the languages spoken in New Guinea on

the one hand, and in the Islands of the Western Pacific on the

other.

I thought that, perhaps, a knowledge of these languages, or

dialects, would prove useful in determining whether the pi*esent

inhabitants were truly indigenous, or, as I was inclined to

believe, an admixture of foreign blood had taken place at some

time more or less remote by immigration from the East or West.

I therefore obtained v^ocabularies of every tribal language which

came under my observation, but I deeply regret that these were

lost at Moresby Island during my illness. I have now only a

few words of the Moresby Island, Teste Island, and Bute Island



BY WILLIAM E. ARMIT, F.L.S. 3

dialects, which I submit to the Society merely as an earnest of

future and more complete contributions.

Commencing at Dinner Island (Samarang), we have a

language which is spoken by the people of Hayter Island

(Sariba), Blanchard Island (Dou-'in), Heath Island (Logge-a),

the Dumoulin Islands, and Teste, Bentley, and Kitai Islands.

The last named Island lies within a cou])le of miles of the

eastern extremity of Moresby Island, yet the language is distinct

from that spoken on the latter The inhabitants of Mihie Bay
(Maiwarra and Wagga-Wagga), speak the same language as

those of Moresby Island (Basilac), although Hayter and Basil-

isk Island intervene, while those of the last named have an

entirely distinct dialect, differing from any of those in use

around them, although their Island which they call Adea or

Sidea, is wedged in tightly between Hayter and Moresby

Islands, whose inhabitants, as I have pointed out, speak different

languages.

The people of Normanby, Lydia, and Fei'guson Islands, all

have their own dialects, in fact, on the fii-st named, I was in-

formed that there were several distinct tribes and hence also

dialects. This distribution of language is very remarkable. It

will be seen more plainly by glancing at a chart of the I'egion

under consideration.

Dinner, Blanchard, Heath, and Hayter Islands form a cluster.

The Dumoulin Islands lie twenty miles to the S. E., and Teste

Island still further east. Bentley Island we find lying east of

the extremity of Moresby Island, close to which nestles Kitai, a

mere speck on the map. The inhabitants of all these speak one

tongue. Those of Moresby Island use a dialect spoken on the

mainland of New Guyiea, and may be an offshoot of the

Maiwarra tribe.

I cannot understand the origin of the dialect of the Basilisk

Islanders, who differ very widely from their neighbours,

being warlike and aggressive. They are also physicallj^ finer
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men, and know it. This j^erhaps has exerted a tendency to keep

them isolated from the surrounding tribes, with whom, prior to

the advent of missionaries, they were constantly at war.

Normanby, Lydia, and Ferguson Islands, owe their distinct

dialectic forms to their distance from the mainland. But

although the language of the Dinner Island or Samarang Group

is spoken on so many separate islands, it must be borne in mind

that the people of these are distinct ti'ibes, with the exception

of those living on Bentley and Kitai Islands, who are offshoots of

the Teste or Ware tribe.

Now going to the Engineer Group, which is iuhabited by

people bearing a most unenviable notoriety as cannibals, we find

a language made uj) pai'tly of Teste, Wood-lark, and some other

unknown dialect, which may perhaps have been spoken by the

original inhabitants of the group.

That we can trace direct immigration here, is, I think, in-

dubitable, especially when we add the fact that these people are

the only ones who visit the Wood-lark Islands from which, by

the way, the Papaw (C. papaya) Avas first introduced among

these Islands and into New Guinea.

Farther east again, at Bute Island—one of the Redlich Group

—a language is iised which differs entirely from any of those in

use among the Islands we have just considered, and I am in-

clined to believe that fui-ther knowledge on this subject will

prove that it originally came from the west. Also, a marked

difference exists in these people not practising anthropophagy

as we know is the case among the tribes inhabiting the Islands

nearer to New Guinea.

Many words are used on different Islands belonging to the

dialect of some other place, but these have invariably been intro-

duced by trading canoes and do not form j^art of the language

in daily use.

For instance, if I wanted a drink of water on Moresby Island,

and asked for " waila," its Teste Island equivalent, it would be
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brought to me, but when speaking together in the Basilac

dialect, " goila" would be the word used.

In conclusion, I trust that next year I shall be in a position

to forward good vocabularies to the Society from the Islands

above mentioned, as also from East Cape (Tawera), Xoi-manby

Island (Duan), South Cape (Su-au), and other localities on the

northern coast line of New Guinea.

List of words used at Moiesby Island (Basilac) with English

equivalents :

—

Man ... ... ... ... ... tan.

Woman... ... ... ... ... waina.

Infant ... ... ... ... ... meru-meru.

Boy ... ... ... ... ... boi-oi.

Daughter ... ... ... ... natuna.

Mother ... ... ... ... ... shinnana.

Father ... ... ... ... ... tamuna.

(Phrase : Wenisse tamuna—the father of Wenisse.)

"Woman (married)
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Bag

Earthenware boiler ...

Spoon (of cocoanut-shell)

Lime-spoon

Lime

Betel-nut

Tarn

Yam (a prickly variety)

Tare

Taro

Cocoanut

,, (I'ipe)

Sugar-cane

Pumpkin

Sago

(This equivalent is also in use at

Motu, and at Mount Astrolabe

tribes of New Guinea).

Bread fruit (A. incisa)

Banana ..

Canoe ...

Wooden knee for canoe

Hatchet

Knife

Spear ...

Dance ...

Feast

One

Two
Three

Four

Five

Ten

Ten

who-otu.

nahu.

... ke-a-ka.

... ke-ne.

kauli.

beda.

quatea.

weda.

huni.

hudo.

niu.

matulina.

garu.

. . . sussu-geru.

rabbia, labbia.

Port Moresby amongst the

amongst the Coiari native

wakari.

behe.

wah-ga.

geru.

kilam.

ked-je.

wammari.

cappa-cappa.

soe.

.. kesega.

. . labui.

. . toro.

esopari.

barigigi.

sanaulu.

tea.
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Twenty

Thirty

Forty

Fifty

And further repetition for higher

Noon-day

Ebb-tide

Flood-tide

To-morrow

Day after to-morrow ...

Dog

Pig

(D'Albertis' records ai-poro,

Sound.)

Paradise-bird (P. raggiana) .

Megapode

Fruit pigeon ...

Torres Straits pigeon ...

Black Cockatoo

White „

Green parrot ...

Hornbill

Fowl

Capsicum

Papau ...

Croton '...

Cedar ...

Leaf

Seed

Water (fresh) ...

(salt)

Fire ...

Rock ...

Pebble ,

... sanaulu lua.

,, todo.

,, washi.

,, dimana.

numbers.

... dablo.

damoun.

... na-wah.

bariga.

borau.

kedewa.

poro.

pig in the Epa dialect, Hall

shi-ai.

... i-dagu-dagu.

boitunumu.

gabulu.

quah-ma-happe.

wakeke.

kehoi.

binama.

ca-calico.

sarah-dini-dim.

mau-yop.

. . . babaca.

marawe.

... lugu.

iumana.

goila.

carita.

miau.

gaima.

weku.
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Enough

Plenty

Many, plenty ...

Full

None, no

Large ...

Small

Good

Bad

Like, resembling

Cranky, going round . .

.

Come! ...

What! Eh!

What is the matter ! What
Yes!

Affirmative exclamation

My dear !

Do do!

I

Thou

Me
You

This

That

I go (me go)

I go

I arrive

You arrive

To walk

To remain

I sit down

You sit down

I bring ...

To look

beshe.

bad-bad-wa.

kaisulu.

em-hi-o-go.

ni-ge-ri.

lalakina.

kikiuna.

ide-wadde-wah.

nai-inai.

bessiere.

yau-yauli.

kulaum

!

wah !

yawai

!

0! Ou!

ku-ku

!

eliam !

heh!

yau.

tam.

ta.

coa.

bainene.

baitete.

talobi.

ta-rau.

sish-haira.

sush-haim.

"i-ona-pigai.

mia-mia.

ta-sassai.

ou-sassai.

ta-tauli.

eritai.
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I look, to see ...

You (plural) see

To sing-

To speak, talk ...

To eat

To sleep

To call out, cry

To make, do, bring, fetch

la gitai, yau-gitai.

ou gitai.

gahru.

kina.

taimani.

kenoe-kenoe.

e-tu-to.

caraia.

Used at Port Moresby and generally wherever I have visited.

[adaptations.]

To steal

To laugh, smile

To micturate ..

To defo3cate ..

That is all

Deceiving

Dead

111

Tobacco...

Pipe (smoke) ..

Matches...

Captain ...

Firearm (man-of-war)

Dog

Names of Men.

Tebarie, Gamali-eliam, Marawina.

Salupai, Wammari, Daulewarrewa.

Names of Women.

Garuwai, Gubai, Nibau, Wenisse.

Names of Villages.

Batu-batui.

Cabai-a-wai-a-wai.

ilai.

i-marai.

cassulu.

bushe bushe.

nabishto.

mahcotah.

boita.

i-boita.

tobac-ca.

semokea.

manchisa.

capina.

koapina.

man-woh.

bow-wa.
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Cua-cu-we-we.

Kebu-kebu-na-wa-on.

Manu-a-na-ga.

Modewa.

Samama.

Se-co-co-wa.

Sirika.

U-bow-na.

U-hura.

Waru-toda-wana.

Basilac ...

Bu yari...

Poporai

Mare ...

Adea or Sidea...

Sariba ...

Samarang'

Loggea ...

Du-'in ...

Anagoussa

"Ware

Mullalle

Panamau

Malagili

Cappacore
Nabainolan

Nabaina

Silia-Xatuna ...

Punuan...

Paneatt ...

Missima

Quonatai

Islands.

Moresby Island.

O'Neill Island.

Margaret Island.

Rocky Islet, Hoop Iron

Bay.

Basilisk Island.

Hayter Island.

Dinner Island.

Heath Island.

Blanchard Island.

Bentley Island.

Teste Island.

Stuei-s Island.

Imbert Island.

Onessant Island.

Kossman Island.

Sandbank.

10 miles east nf Koss-
man Island.

Duperre Island.

Bute Island.

St. Aignau.

Sud Est Island.

o
bo
c3

o
1-^
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Calaiwa

Coiaria...

Bari-barigai . .

.

Duau

Mulua or Murua

Watt Is.

Skelton Is.

Butchardt Is.

Mainland, New Guinea.

Suau

Maiwarra

Wagga-Wagga . .

.

Engineer Group.

Normanby Island.

Woodlark Islands.

South Cape.

Milne Bay.

Tawera East Cape.

The following words used at Bute Island, Redlich Group,

Louisiade Archipelago, may be useful for comparative purposes*

A very brief sojourn on the Island, and the demands made on

my time by other researches hindered my further investigations

in this direction :

—

Bute Island ... ... ... ... Paneatt.

Betel nut ... ... ... ... gau-ira.

Pepjoer leaf . . ... ... ... muka.

Lime gourd ... ... ... ... aru.

Lime spoon ... ... ... ... dabaiara.

Lime ... ... ... ... ... kari.

Comb ... ... ... .. ... huari.

Nose ornament ... ... ... emagin.

Hawksbill turtle ... ... ... gonoma.

Armlet ... ... ... ... ... nagewan.

Plaited bag ... ... ... ... bapa.

Water (fresh) ... ... .. ... wawe.

Amongst the Objects Exhibited were :

—

1. Some minute Acari by Dr. Bancroft who remarked that he

had traced the gangrenous growth affecting grapes known as

" black spot " to the injury inflicted by a small acarus. These
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insects were found usually close to the bud on the young leaves, on

the under surface of which their scarlet eggs were deposited. A
remedy would probably be found in the usual insecticides, and

one of these, tobacco powder, seemed especially to recommend

itself. Dr. Bancroft promised to make the disease, which was

still under investigation, the subject of a future communication.

2. An example of the Ray, Bhinoptera javanica, M. S," H.,

from Moreton Bay, concerning which Mr. De Vis remarked, that

it appeared to be new to the Austi^alian fauna.

3. A nest of the Satin Bower Bird. Ptilonorhynchus

holosericeus, Kuhl., containing three young birds. This had

been procured by Mr. Kendal Broadbent at Maryland near

Stanthorpe.

PEIDAY, FEBRUARY 13th, 1885.

The President, J. BANCROFT, Esq., M.D., in the Chair.

DONATIONS ANNOUNCED.

" Second Annual Report of the Chief Executive Viticultural

Officer to the Board of State Viticultural Commissioners," for

the years 1882-3, and 1883-4. Sacramento, 1884. From L. A.

Bernays, Esq., F.L.S., Etc.

" Reports of the Superintendent of Woods and Forests,"

1880, L881, 1882, 1883. Capetown, 1881-4. From L. A.

Bernays, Esq., F.L.S., Etc.

" Reports of the Colonial Veterinary Surgeon," 1880, 1881,

1882, 1883. Capetown, 1881-4. From L. A. Bernays, Esq.»

F.L.S., Etc.

"Journal of Conchology," Vol. IV., No. 8, October, 1884.

From the Conchological Society of Great Britain.
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" Victorian Naturalist," Vol. I., Nos. 12, 13. Melbourne, 1884.

From the Field Naturalist's Club of Victoria.

" The Midland Medical Miscellany," Vol. III., No. 36, Decem-

ber, 1884. From the Editor, Leeds.

" Russkago Geographicheskago Obshtchestva" Transactions,

Vol. XX., Part 5, St. Petersburg, 1884. From the Imperial

Geographical Society.

The following Papers were read :

—

THE ECONOMIC ASPECTS OF
ENTOMOLOGY.

BY

L. A. BERNAYS, ESQ., F.L.S., Etc.

I DESiUE to be permitted to offer a few brief remarks upon a

subject of large importance to the cultivators of the soil in

Queensland, but oae which hitherto has received little or no

attention. I refer to what may be called " Industrial or Economic

Entomology," that is, a knowledge not only of the science,

but of the life history and the habits of insects injurious or bene-

ficial—more especially those which prejudicially aifect trees and

plants which are the bases of staple commodities—and of the

remedies against their attacks.

The word " Entomology" conveys to the majority of our

farmers and gardeners little other idea than that it is the name of

a science, and one with which they have no concern. It is sup-

posed to indicate the study of the names and species of butter-

flies, beetles, moths, &c., and that its principal outcome is to be

seen in the prettily-ai-ranged cases of insects which are shown

in museums ; but they fail to grasp the idea that the products of

their industry are much concerned in the matter. This is largely

owing to the fact that so many entomologists confine theii'
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labour to diagnosing genera and species, and arranging

specimens ; and wholly omit from their studies the habits of the

creatures, or their influences upon industrial pursuits.

Setting on one side the insects which are instrumental in

injuring the flower-garden, and marring the work of the

most skilful esthetic gardeners, there are a vast number of others

which arrest or prevent the growth of timber and shade trees,

injure our fruit crops, lessen the productiveness of or absolutely

destroy field-crops, such as cotton, indigo, turnips, potatoes,

liquorice, tea, coffee, chicory, the vine, the cocoanut palm, and

other cultural industries upon which depend the prospeinty of

entire communities. In saying this, I merely state what is but

too well known to all who are engaged in the cultivation of the

soil ; but when I add that in other parts of the world there are

known and are applied remedies which are either wholly or par-

tially successful, I state what is known to but comparatively

few of the many concerned. The attacks of insects are largely

influenced by conditions of season, quantity and periods of rain,

combination of rain, and heat or cold, and other climatic phases.

We cultivate the soil, and we sow or plant with industry and

intelligence, and if the fates are propitious we i-eap the products

of our industry. The absence of suflicient rain might be largely

compensated for by irrigation, and in these directions also we

fail to avail of the as.sistance which nature is prepared to afford

by yielding her underground Avaters to render fruitful the

surface of the earth. In this case, the small cultivator is

mainly deterred by the costliness of the appliances and want of

knowledge how to utilize them ; but as regards insect enemies,

he seems to be content to remain in ignorance of a vast deal of

knowledge that exi.sts upon the subject, and to trust wholly to

the chapter of accidents.

There is a great deal of practical literature upon the various

phases of economic entomology, which might be collected from

amono- English-speaking communities ; and I cannot but think
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that it would be a transaction wortliy of the objects of the

" Royal Society of Queensland" if the Council were to address

itself to the enrichment of its book-shelves by getting together

a library of reference upon this important subject. I have noted

with much satisfaction that, in our transactions hitherto, a good

deal of the eminently practical has found its way into our

records. It is possible that this has arisen fi-om the fact that, in

the comparatively small community in which we are com-

mencing our work, there are not sufficient specialists in science

to provide material for all the meetings of the Society. But if

this circumstance leads us into admitting to an important place in

our recorded transactions, papers of a wholly practical, or only

partly scientific character, it will, I think, populai-ise the insti-

tution and much enlarge its sphere of usefulness.

Applications made through the Government, or other in-

fluential sources which may suggest themselves to the Council,

to the authorities of the various British Possessions, would bring

together, at little cost, the publications extant iipon the insect

enemies of many crops which are specialities in different

countries, and which can be grown in this colony ; while similar

influences might procure much which has been written in French

and German upon entomology in its application to industi-ial

pursuits.

To the United States of America, however, we must turn for

the soundest and most practical information extant in the

English language upon the insect enemies of plants and the best

remedies against their injurious effects. The enlightenment

of the Government of the States has taught them that the wel-

fare of that great country largely depends upon the successful

cultivation of the soil ; and in no country of the world are agri-

culture and horticulture more thoroughly systematised or

receive better recognition from the State. The importance of

the bearing of insect life upon the numerous cultural industries

in America is so fully recognised by the Government as to have
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led, many years ago, to the erection of a State Entomological

department, issuing numerous publications. In more than one

of the separate States aie found similar organizations ; and in

every case the information promulgated is of a highly practical

character, the result of exhaustive scientific investigation, com-

bined with carefully-conducted remedial experiments. But

valuable as these institutions are, the American agriculturists

are beginning to agitate for the addition of economic entomology

to the cui-rictilum of State education. A good illustration of this

movement is to be found in the following resolution, passed in

November, 1883, by the State of California Fruit-growers Con-

vention :
—" Whereas the fruit and vine interests bid fair to

become the leading industries of the State,—resolved, ' that we,

in convention assembled, as representing the fruit-growers of this

State, do urgently and earnestly request, pray, and by right

demand, the introduction into our public schools of the study of

Economic Entomology.'
"

I am sure that some steps in this direction should be taken in

Queensland, where the cultivation of the soil and the utilization

of its natural grasses involve the leading industries of the colony;

but our Government have got to be educated up to the point of

thoroughly apprehending the importance of the subject. Tt

will be better, therefore, if in any movement made we commence

by " earnestly requesting," and relegate any assertion of a " right

to demand" to a future period of our history; when popular require-

ment has left the track of constructing railways to everywhere

and nowhere, of the building of court-houses, and the establish-

ment of town clocks, and when we come to require at the hands

of our representative men measures for the more material de-

velopment of the country's resources in directions which will

foster and aid its industries, and thus dii-ectly add t(D the pros-

perity of the people and to the wealth of the country.

I venture to suggest to the Council of the Society, whether

the first attention of the Government to this grave neglect
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might not, with credit to the Society, be draAvii by their body.

It is of no use to leave the first movement tf> lie made by those

whose industiy it is proposed to assist. The cultivators of the

soil in Queensland have not yet learned the lesson of co-opera-

tion, and of acting in concert for the common good. Our Agricul-

tural Associations have hitherto confined their attention almost

entirely to the promotion of shows ; while the Planters have

combined chiefly on the labor question. Here, again, America

affords a notable example, giving abundant instances of the

vast amount of information which can be elicired and promul-

gated by well organized Agricultural and Horricnltui'al Socities.

The subject of Economic Entomology embraces a vast field,

beyond the phases which directly affect plant life, as the manu-

facturers of, and traders in, most animal and vegetable products

known to their cost ; while the insect friends of mankind present

ample scope for the promulgation of knowledge of the methods

in which their services are rendered. To all of these the

American workers in this interesting field of investigation

have given more or less attention, while naturally concentrating

most of their effort upon remedial measni-es against those

insects which interfere between the tillei' of the soil, and the

full harvest of his industry. In that cjuntry. also, is better un-

derstood the importance of preserving the l)alance of nature,

by observation of the true habits of birds. :iiid of the larger

insects, and their share in mitigating or intensifying insect de-

predation ; a subject upon which I fear mucli ignorance prevails

in this part of the world.

There is no field of labor upon which this Society coukl enter,

better calculated to do good in its generation, than that which

I so imperfectly venture to bring to your notice to-night ; and

I am satisfied that a representation upon the subject made to

the Minister for Education by the Council of tlie Society would

be listened to with attention and respect, and would pei-haps

bear practical fruit.
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THE SEA SCUM AND ITS NATURE,

BY

HENRY TRYON.

Those wlio have occasion to reside along onr sea-board at this

season of the year are unpleasantly aware of the proximity of

the sea by reason of an almost overpowering odour suggestive

of the presence of something very bad. This odour is found to

emanate from a certain greenish-coloured film, of greater or less

thickness, which is left on the shore by the I'eceding tide, as also

perhaps from patches of a scum-like substance of a brownish-

green colour floating on the water, as the matter of this film

appears before it becomes stranded. This state of things which

has been very marked lately in the Bay and all up the coast

—

as far as Townsville at least—is no isolated occurrence, but

always to be met with to some extent during the prevalence of

the strong winds which blow from the ocean, where, too, the same

scum will also be observed covering large uninterrupted tracts or

smaller areas separated by greater or less intervals of sea un-

occupied by it, during many hours of the day. Moreover, it was

noted as occurring in Moreton Bay by Mr. J. D. MacDonald, a

naval surgeon, nearly thirty years since. [Roy. Soc. Proceed-

ings, Feb. 26, 1857.] Neither is it peculiar to Queensland

waters, for prior to Mr. MacDonald's observation the occurrence

of similar floating matter was reported off Cape Leeuwin

(Darwin—" Journal of Researches, &c.," Ed. 1884, p. 14). And

more recently Mr. George Francis has entered somewhat fully

into the salient features of a 'scum'—apparently identical with
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the subject of these remarks which he met with in the estuary of

the Murray. [Nature, 1878; vol. xviii., No. 444, pg. 11.

Beyond the Australian seas this sea sawdust* or whale's

spawn, as it has been popularly named, has been observed at

numerous localities throughout the Pacific and Atlantic Oceans,

sometimes covering interruptedly large areas of several hundred

miles in extent.

On closer observation its particular state is very evident, and

when slightly magnified it presents a " chopped hay " appearance,

and when more so all the characters by which Trichodesmium—

a

genus belonging to a spurious group of minute algae—has been

defined, are very manifest.

The occurrence of this genus in Moreton Bay is on other

grounds more than probable, since this very evident odour

under the appearances described is shared by the Trichodesmium

of authors ; and, moreover, although Trichodesmium is not men-

tioned by Dr. Turner in his " Phycologia Australis," it is recorded

by Otto Sonder from north and tropical east Australia. [Algge

Ausfcralianse Hactenus Cognitse, Hamburg, 1880. Mullers

Fragm. Phyt. Ausi. vol. xi., Sup. p. 45.]

Trichodesmium,t a genus founded by Ehrenberg for a single

species T. erythrseum, includes those minute algte of the

group NostocaceiB which are composed of regular microscopic

* M. Evenor Dupont, in allusion to a similar phenomenon in the Eed
Sea, writes :

—" La sciure d' un bois de cette couleur de raccajou par
example produirait a pen pres le meme effet."

—

Comptes Rendus, 1844;
vol. xix., p. 171.

t Montagne gives the following definitions of the genus and species :—" Fila libera membranacea, tranqviilla, simplicia^ septata, fascicnlata

fasciculis discretis, miico obvolutis. Alga) sociales rubro sanguines
demum virides, superficiei maris immenso grege innatantes. Char. Spec.

Trichodesmium erythrwum, Ehrenb. Fills libelee natantibus mem-
branaceis ancipitibus : in fasciculos minutos fusiformes et muco involutos
Paralleliter conjunctis, articulis diametrosubduplobrevioribus, geniculis

sequalibus constrictis aut extantibus."

—

Comptes Rendus, 1844; vol. xix.

p. 171.
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tubules, with a clear investment, lying parallel, and in

juxtaposition in one plane. Each tubule is septate, and the

intervals between the jsepta, or celk, are filled with a fluid

coloured by a soluVjle pigment which also obscures the natural

hue of the chlorophyl granules which the cells contain in large

quantity.

The Trichodesmium erythraeum, Ehrenb., as defined by its

author [Pogg. Annalen, 1830. p. 506] in 1830, has been found

by Montague to include two distinct forms which he has named

T. Ehrenbergii and T. Hindsii [Ann. des Sciences Nat. 3 Ser.

vol. ii., pg. 360, pi. xix., and " Comptes Rendus," 1844, vol. xix.,

pg. 172] and this interpretation has been followed by Kiitzing

[Species Algarum et Tabulae Phycologicse I. pi. 9., fig. 3 and 4].

!More recent authors however have not retained these species,

and I am of opinion that the differential features stated to be

afforded by the width of the filaments and the length of the

intervals between successive septa cannot be relied on, as in

every example of the Moieton Bay scum examined by me these

variants were present. I have not, however, been able to refer

to either Montague's or Kiitzing's figures of these species, and

that given by Berkeley [Introd. to Crypt. Botany, London, 1857,

fig. 36,] as repi-esenting T. erythraeum does not present suffi-

cient details to be of use for comparative purposes.

On keeping a portion of the scum in sea water, decomposition

of the nature of fermentation with the evolution of gas sets in

after a few hours, and the pigment being discharged fiom the

fluid contents of the cells and from their contained chlorophyl,

the scum itself changes from brown to green, and ultimately to a

darker colour, meanwhile the filaments become ruptured or not

at the septa, by the dissolution of their investing hyaline

sheath.

Although I have never heard of such an occurrence in

Queensland waters, it is very evident that under certain natural

conditionB in other quarters—yielded by the degree of the
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salinity* of tlie sea or its temperature—this pigment is dis-

charged in a similar manner from the scum into the ocean where

it floats, and hence the appearance of those seas of blood which

voyagers have long remarked in the Indian Ocean and

Red Sea.f In fact Ehrenberg was the first to refer the red

colour extending over large tracts of sea in the latter locality

(the Bay of Tor) to the alga under consideration, and to which

he assigned the name by which it is known at the present day,

i.e., Trichodesmium erythraeum, and numerous writers have

found an origin for the title Red Sea in this remarkable appear-

ance, due as he demonstrated to this particular plant. J

* Whatever may be their condition in other localities where the

phenomenon of the blood-red sea occurs, and whether or not extra saline

waters get the upper hand by means of the ocean currents which occur

at these spots, it is well known that the waters of the Eed Sea carry an

immense amount of salt, far surpassing the average. On referring to

the " Contemporary Review," August, 1880, pg. 242, 1 find that it is

stated, on the authority of Mr. Justus Koth, that " Forchhammer
estimates the saline constituents of this sea at 43.148 per mille, Eobinet

and Lefort at 41.814, the water being drawn at Suez prior the opening

of the Canal, and that C. Schmidt found in October, 1875, 39.759 per

thousand of saline constituents." The wi-iter also refers to the

Meteorolocjical Papers of the Board of Trade, which corroborate the

accuracy of these conclusions.

t The graphic descriptions of the appearances, as given by M.M.
Evemor Dupont in Montagne's Paper [Comptes Eendus, xix., p.

171,] and a writer in the "Colombo Herald" [May 14th, 1844,] also

allusions to the narratives of Hinds and Darwin are given by Lindley

[Vegetable Kingdom, London, 1853, pg. 16-17.] These and other

accounts of the phenomena of the blood-red sea are quoted by Mac-
Donald [Roy. Soc. Proc, Feb. 26,1857,] and other writers, and references

to earlier notices still are given by Buckle [" Posthumous Works,"

London, 1872 ; vol iii , pg. 150].

X The vexed question as to the origin of the term 'Kpvdprj daXXaxra-a

red sea) applied by Herodotus [Herodoti Historia, Oxon., 1873, II. 8,

158, 159 ; iv., 39,] to the whole of the Indian Ocean, and by later Greek

authors, including the Septuagint translators, to what we, in adopting

their designation, have named the Eed Sea, cannot be entered upon here
;

but it is not without interest, when the Homeric interpretation of colours

has been called in question [G-ladstone, Nineteenth Centui'y, Oct., 1877,]
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That the absence of red seas off the coast here is due to a

want of snch special conditions, as I have surmised to exist

under other climatic circumstances in the Indian Ocean, seems

the more probable in view of the fact that the Hoang Hae or

Yellow Sea of China, which has a climate not unlike that of the

Queensland waters, and where the Trichodesmium also exists

is stated to have received its name from the natural yellow-

brown colour which the scum invariably possesses there.

During the decomposition of the scum, when washed ashore,

when banked against the windward side of a vessel at anchor,

or when confined in any receptacle, a very unpleasant odour is

liberated, which has been compared to such odours as are to be

found in a category, including those of crushed artichoke,

rancid butter, &c. Here and elsewhere the scum as it occurs

out at sea seldom, if ever, diffuses this unpleasantness, as was

remarked by MacDonald in his description previously cited, and

as is to be concluded from the negative evidence of M. Evenor

Dupont and Mr. Charles Darwin on the subject. This pungent

odour sometimes exerts a decided physiological action on the

human subject, causing, according to Mr. Berkeley (quoting the

experience of Mr. Hinds who, during the voyage of the " Sulphur,"

met with this sea scum in 1837 at Liebertad, St. Salvador),

inflammation of the conjunctiva and nasal mucous membrane.

This happily, however, is not an invariable attendant circum-

stance. Suspected action of a very virulent nature receives

gome confirmation from the particulars related by Mr. G. Francis,

of Adelaide, in his article in "Nature " [1878, vol. xviii., No.

to find that the same idea conveyed by the word 'Epvdpos viz., that

of the blood-rgd colour of wine, such as the attendants of Circe gave

Ulysses and his companions on their return from the infernal regions to

the wave of the wide-wayed sea [Odyssey, xii., 19,] and which Herodotus

uses as above in his Erythraean Sea, entered the minds of modern sailors,

who, on witnessing the phenomenon, cried out :

'
' This is indeed the Red

Sea (whilst) the boatswain likened it to blood from the shambles.''

[Salt, " Voyage to Abyssinia, London, 1814, pg. 196.]
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444, p. 11,] where, writing of a ' Confera ' produced in excessive

quantities in the Lakes forming the estuary of the Murray, on

the shores of which he states it is blown up as a thick gi-een

scum, the crusts so formed passing through the Murray mouth

into the ocean, to be afterwards wafted ashore ; he goes on to

relate that this scum is swallowed by cattle drinking at the

edges of the lakes, and that it acts so poisonously on them as to

rapidly cause death. The symptoms are stated to be stupor and

unconsciousness, falling and remaining quiet, as if asleep, unless

touched, when convulsions come on, with head and neck drawn

back by rigid spasm which subsides before death. Time : sheep,

1—8 hours ; horses, 8—24 hours ; dogs, 4 to 5 hours ; and pigs,

3 to 4 hours. The pathological appearances, as revealed by

p. m. examination, are then . given, and a verdict pronounced

that the plant is rapidly absorbed into the circulation, acts as a

ferment, and causes disorganisation.

Although this alga—so poisonous in its properties—is said to

originate in these estuarine lakes, and to be wafted out to sea,

and afterwards washed ashore. The alternative supposition

that is brought in the first instance from the ocean at flood-tide

does not appear to have been entertained. However, the physi-

cal properties of the scum, especially the colour and opalesence*

(which appear to be simply due to chlorophyl in solution) of

solutions derived fi^om it, indicate a near alliance with the

Trichodesmium of Moreton Bay, and certainly point to one of

* The isolated occurrence of one or other of the properties pre-

sented by Trichodesmium, and under similar conditions, may refer the

phenomenon to animal or phmt life floating or suspended in the water,

and not necessarily to Trichodesmium itself. Notices of such appear-

ances are to be found in various books of travel, and have been given

by Peron, as is pointed out by Darwin, who also adds somewhat to the

bibliography of the subject. (" Voyage of the Beagle/' Ed. 18S4, p. 16,

note). For a complete account of the circumstances attendant on the

nndoubted presence of Trichodesmium, however, and in cases where its

presence has been experimentally demonstrated, the reader is referred to the

graphic narrative of Darwin himself and to those of EhrenbergandDupont.
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the Nostocacete. ;ilrliough Mr. Francis is of opinion that the Alga

may be referred, on what grounds 1 know not, to Nodnlaria

spumigera, an ally of Protococcus.

Not long since, cattle on St. Helena, Moreton Bay, were

observed to be 'lying from the effects of some poison in a

mysterious manner, and Mr. F. M. Bailey, the Colonial Botanist,

on an examination of the vegetation of the island, has been, I

believe, unable to assign a cause for this state of things. After

reading these observations of Mr. Francis, I can scarcely avoid

the conjecture that the sea scum of the Bay which has

indicated its presence by disseminating perfumes, other than

those of Arabic, may also be in some way responsible for these

incursions into the St. Helena herd.

PEIDAY, MARCH 13, 1885.

The ViCE-PEKMhKNT, C. W. De VIS, Esq., M.A., in the Chair.

NEW MEMBERS ELECTED.

J. H. Daniel Is. i:;sq., Goveimment Engineer of Bridges, Bris-

bane ; and A. .1. Turner, Esq., Brisbane.

DONATIONS ANNOUNCED.
" Verhandluii^eii des naturhistorischen Vereines der preus-

sischen Rheinlaude und Westfalens." Vol. XXXIX. 2, and

Vol. XL., 1, 2. Bonn, 1882-3. From the Naturhistorischen

Vereines, Bonn.

" Proceedings of the Linnean Society of New South Wales,"

Vol. IX., Parr 4-. Sydney, March, 1885. From the Linnean

Society of Nen- South Wales.

"The Austrfilimi Irrigationist," No. 6, 7. Melbourne, 1885

From the Ediror. Melbourne.
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"The Midland Medical Miscellany," Vol. IV., No. 38, 1885.

From the Editor, Leicester.

The following papers were read :

—

ON BONES AND TEETH OE A LARGE
EXTINCT LIZARD.

BY

C. W. DE VIS, M.A.

(Plates I.-III.)

Sir Richard Owen has lately (Phil. Trans., pt. 1, 1884)

adduced evidence, derived from "pleistocene" deposits, of the

former existence in Australia of a large pleurodont lizard. In a

fragment of a jaw with roots of teeth, submitted to him by the

Department of Mines, New South Wales, there were found

reasons for concluding that it had belonged, not to a crocodile

as at first surmised, but to a lizard allied to Hydrosaurus, but

more than twice its size. To the reptile represented by this

interesting relic the name Notiosaurus dentatus was assigned

by the veteran anatomist, and, in our conceptions of the later

bygone scenes of Australian land-life, it pairs off remarkably

well with the huge Megalania made known to us by the same

author. Under a misapprehension of the stratigraphical horizon

of Notiosaurus, arising from the fact that it was merely

stated to be " pleistocene," the Avriter was induced to believe

that the lacertilian remains to which his subsequent observations

refer were of an age anterior to that of the New South

Wales specimen and to propose for them a distinctive name.

On reference, however, to Sir R. Owen's original memoir

it appears that the jaw described by him was drawn from
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deposits abounding in Diprotodont and other remains which

the writer has been accustomed to regard as, in Queens-

land, newer pliocene, not strictly pleistocene. Thus corrected,

he has no other sufficient reason to doubt that the teeth, and

consequently the other bones to be referred to the same lizai-d,

are those of Notiosaurus dentatus, Owen., and under that name,

proceeds to describe them. The first, in order of discovery, which

at one time appeared to him to belong to an undescribed genus,

is a bone of the fore limb—a left humerus in perfect preservation

as far as the interval between the radial tuberosity and the head,

which is unfortunately lost. Before examining the proofs yielded

by this fossil that Notiosaurus was congeneric with the existing

Varans of Australia, Monitor, Hydrosaurus and Odatria, and

yet was not generically identical with either of them, it may be

well to facilitate comparison by tabulating the measurements of

this fossil with those of a species of each recent genus:

—
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region, but it occupies a larger proportion of the whole breadth.

This points to a more robust fore-arm and paw and through

them to some variation or restriction of habit. We are further

led to observe that the least departure from the proportions of

the fossil humerus is made by that of M. gouldi among the

living species compared with it.

On the palmar or hinder aspect of the bone, the eye notes at

once the unusually deep depression of the olecranal fossa

(PI. 1, o.f.), its depth being apparently exaggerated by the

tui'gescence of the rotulo-condylar region (PI. 1, r.c.)—the

large medullary foramen (PI. 1, m.f.) is situated on its

outer edge, not at its apex as in living genera. The supinator

ridge (PI. 1, s.r.) is strongly developed and, proximad,

terminates in an oval tuberosity, 1'75 cm. in length, for the

attachment of the supinating muscle, which must have been of

large volume and, therefore, much used in the motions of

the fore-limb. Immediately below the tuberosity the ridge is,

as usual in this group, perforated by a tunnel for the passage of

the great ulnar artery and nerve. In recent forms the perfora-

tion is much nearer the end of the ectepicondyle (PI. 1, e.c.t.)

This latter region is almost engrossed by an irregular depression

for the origin of the extensor carpi radialis and differs but little

in shape from that of Hydrosaurus. On the entepicondylar

surface (PI. 1, ent.) the insertion of the coracobrachialis is

into an elongated prominence placed more proximad than the

rounder prominence in Monitor and contrasting with the

depression for the same muscular insertion in Hydrosaurus.

The radial condyle (PL. I, r.c.) is narrower and lower, relative

to the ulnar, than in either of the existing genera ; the ulnar

(PI. I, u.c.) condyle broader, less convex than in Hydrosaurus

and much les s so than in Monitor and Odatria ; its inner limit is

conspicuously defined by a raised lip continued from the dorsal

aspect to the olecranal pit, and forming a groove between its

inner side and the entepicondyle—this lip is not developed
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in the living genera. The proximal edge of the articulating

surfaces of the joint on this aspect is nearly parallel with their

distal edge—in Hydrosaurus and Odatria it slopes rapidly from

the radial condyle inward ; in Monitor there is more approxi-

mation to its direction in the fossil.

On the dorsal side the surface of the distal expansion is

strongly convex—above the middle of the mesial liiie of the

shaft is the broad shallow pit for the powerful tendon of the

latissimus dorsi (PL 2, l.d.) and on the inner side of it and

below it a low ridge passes down, curving outwards in its

course to reach the mesial line. The anterior (outer) edge of

the shaft ascends with a strong concave sweep to the deltoid

insertion (PI. 2, del.), which stands out prominently: and the

contour of this side of the bone clearly indicates an expansion

of the proximal in just proportion to that of the distal end.

On separating from the foregoing statement of the superficial

characters of the fossil those from which its nearest affinities

may be deduced it is not easy to derive a definite opinion from

them alone—the relations of Notiosaurus seem to librate equally

between Hydrosaurus and Monitor ; but when we take into

account the comparative dilatation of the bone in Monitor this

of surviving genera appears to have diverged the least from its

predecessor.

Left scapqla.—(Plate III.)

In the Australian genera of the Monitor group of lizards, the

scapulas vary less among themselves than do the arm-bones.

There is, therefore, an antecedent probability that the shoulder-

blade of any extinct member of the family would present fewer

salient points of differentiation than the hixmerus. This con-

sideration leads the writer to believe that a portion of a

scapula which he had long ascribed to Hydrosaurus might well

belong to the same pleurodont as the arm-bone which has been

under notice ; but, had this comparative sameness not been

observed, it must be confessed that the differences from
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the Hydrosaurus or Odatria scapula exhibited by the present

subject might have continued to be supposed within the

limits of individual variation, notv^ithstanding immense superio-

rity in size. The fossil consists of the articular portion of the

scapula proper and that of the coracoid. The scapula neck is

broad, and on its outer surface rather concave, resembling in

the former respect that of Hydrosaurus; in the latter, neither

of the living forms. The hinder wall of the glenoid cavity

(PI. III., gl.) has a downward extension which furnishes a pro-

portionately larger surface of articulation with the head of the

humerus. The small foramen at the base of the epicoracoid

fenestra (PI. III., e.f.) is round : in all other respects it has a

close resemblance to the scapula of Hydrosaurus. The long

diameter of the glenoid cavity is 4*5 cm., its short diameter

3'8 cm., the corresponding measurements in Hydrosaurus being

1-2 cm. and I'O cm. From the middle of the anterior lip of the

glenoid cavity to the margin of the round foramen the distance

in the fossil is 4'0, in the recent bone I'l cm.

Assuming the length of the humerus to be a measure of the

length of the entire animal the ratio between the two in Monitor

would, if applied to the fossil, give a length of not quite I2ft-

for the extinct reptile—compared with Hydrosaurus that 1 ngth

would be increased to I4ft. 6in , while in comparison with

Odatria it would attain I5ft. Gin. If, however, we take the

breadth of the bone at the distral end as the basis of comparison,

we attain in the same series of comparisons I8ft. 2in., 20ft. 9|in.,

and 25ft. 4in. Taking the mean of the results of the compari-

son with ^Monitor, with which its affinities seem to be strongest,

we arrive at a probable length of 15ft. for the owner of this

humerus accompanied, however, by a massiveness of body and

limb not preserved in its modern representatives.

From the scapula alone, which from wide difference of locality

could not have belonged to the same individual as the humerus,

we should be compelled to estimate the entire length of
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Notiosanrus as nearly four times that of Hydrosaurus, or about

18ft. 4in.

It is not difficult to conceive the part taken in the affairs of

its day by this great lizard as well, or better, fitted for carnage

on land as a crocodile of equal size in the waters. The functions

of its dwarfed successors are twofold. Part of their work is to

check the undue increase of all living things unequal to them-

selves in strength, agility, and courage. With limbs muscular in

proportion to the weight of their gross bodies, and in length suffi-

cient to obtain the necessary extent of grasp, they climb trees

with facility and, squatting in ambush on the boughs, seize the

birds as they alight for rest, plunder their nests of young or eggs,

or search every hole and covert for nocturnal animals in their

lairs. Equally at home on the ground, they are, when hungry

(and in summer they are seldom otherwise), constantly roaming

about seeking and devouring without waiting to kill, unless

killing is neeessary to swallowing. Nothing comes amiss to them,

and snakes are among their choicest morsels. In a word, if it

were not absurd to deorate any one animal as the most efficient

balancer of the pros and cons of nature, an Australian might

be inclined to give the palm to the bush-wife's horror, the

"gohanner,"—and this more especially when he remembers that

the reptile's disposition is not only to lop the exuberance of

animal life but to clear away the dead and mortiferous

encumbrances left in its midst. The 'guana and the eagle are

the scavengers of the bush—'the latter gorges the carcasses

fallen afresh in the forest, the former resorts to the putrifying

remains beside creeks and pools and battens on the garbage till

it can scarce remove its unwieldly body out of danger. And

such, we may believe, would be one of the chief labours of love

committed to the great 'guana of old. Its size, the shortness

of its limbs, and the difficulty of satisfying its appetite with the

puny frequenters of the trees, would be sufficient to prevent it

acquiring arboreal habits ; but while size and voracity at once
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impelled and enabled it to swallow whole the bulkier creatures

of its age, and thin their numbers to equilibrium point, its

powerful fore-limbs would aid it chiefly in its attack on lifeless

prey—with their support and help the jaws would rend the flesh

and tear apart the tendons of the dead Diprotodon and Notothere

as easily as those of its descendant the remains of the kangaroo

and bullock.

We may add that if the former conditions of life were

as favourable to the numeric increase of N'otiosaurus, and

probably other such giants, as those at present in force are

locally to Hydrosaurus and Monitor, human life in its pristine

feebleness could hardly have made head against them. That

man in any form was coeval with these great lizards is yet to be

discovered ; but the fact of his universal friend, the dog, being

then in the land is too suggestive to allow us to put the idea

aside. Is it possible that the absence from these drifts of human
remains is I'elated to the fi^equency of those great carnivors ?

Is it possible, also, that the legends of dragons and hydras are

but echoes that have reached European shores of the struggles

of naked heroes with theu' saurian foes in far away lands ?

Tooth.—(Platk III.)

Curiously enough the preceding notes were hardly penned

when fortune favoured the writer with a tooth of the same age

and probably of the same species as the one indicated by the

humerus. It was in a medley of small bones and fragments form-

ing part of the Museum Collectors' gatherings during the last

three weeks at Clifton, Darling Downs. Its opportune appear-

ance is the more interesting in that it seems to strengthen one of

the opinions formed respecting Notiosaurus. The teeth in Mon-

itor, compared with those in Hydrosaui-us, are broad and thick
;

the tooth of the latter is distinctly serrated on both edges, while

in the Monitor tooth the fore-edge only is serrated, and that

faintly. The outline of the tooth of the extinct lizard resembles

that of Hydrosaurus, but it is proportionately thicker ; its fore-
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edge is smootli and also like the Monitor tooth, it has the basal

fluting extended higher on the inner side towai-ds the crown

than in Hydrosaurus. On the other hand, its shape and the

almost entire want of the ridge descending upon the outer side

of the tooth sufficiently differentiate it from that of a Monitor

proper. We have, therefore, here additional evidence that the

extinct lizard had greater affinity with the smaller than with the

larger of these two living genera.

The length of this tooth is 21 cm., its breadth 1-2 cm. ; the

measurements of a middle tooth of Hydrosaurus ai-e 0'6 cm.

and 0-3 cm. ; of Monitor, OS cm. and 0"2 cm. ; and from these

elements of comparison we may estimate the entire length of

the animal to have been in the mean 18ft. Gin.

DESCRIPTION OF A SPECIES OE ELEOTBIS
EROM EOCKHAMPTON,

BY

C. W. De Vis, M.A.

A MORE frequent imitation of the example set by Mr. W. N.

Jaggard, of Rockhampton, who is actively engaged in collecting

the aquatic products of his neighbourhood, cannot be too

highly recommended to all friends of knowledge : those, perhaps,

more especially who are resident in the north. The observa-

tion, most prolific of discovery, is that of the local observer.

Among several apparent novelities due to the zeal of Mr. Jag-

gard is one which I have no hesitation in bringing under

your notice, as interesting in its kind. It is a member of the

genus Eleotris ; a genus, including a great number of species

of small fishes : some among the commonest in our fresh water-

pools and brooks : some found only in tidal waters. The nume-

rous forms have for convenience sake been arranged in two
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groups : one with fewer, the other with more than fifty scales on

the lateral line. Among those with fewer, that is larger scales,

is a subordinate group of peculiar form, having a remarkably

broad and flattened head; this group also contains the largest of

the species hitherto found in Australia. That from Rockhamp-

ton, however, is considerably larger than its compatriots, and

combines the broad depressed form of the one group with the

small scales of the other. The following are its characters :

—

ELEOTRIS CRESCENS, n. sp.

D 6, 1/9, A 9, Lat. 62.

The height of the body is 4| in the total length ; the length

of the head 3f in the same ; the eye is 2^ in the interorbit,

which equals the snout ; viliform teeth on the vomer and pala-

tines perceptible to the touch, maxillaiy and mandibular teeth

viliform with an outer row of strong short blunt teeth
;
general

form robust, with the head concave between the nape and

interorbit, convex over the muzzle and turgid on the cheeks.

Lower jaw prominent. The maxillary reaches the level of the

hinder edge of the orbit
;
gape rather oblique ; bones of the

head unarmed ; anterior nostril tubular ; head scaly to near the

interorbit. The first five rays of the first dorsal subequal

caudal peduncle deep, 2| in the length of the head ; caudal a

little rounded. Uniform blackish-brown above ; lighter-brown

beneath ; the scales densely punctated with black. Length 14

to 16 inches. Three specimens. Locality, Rockhampton,

Gracemere and other lagoons.

OBJECTS EXHIBITED.

The record for February, at Brisbane, of a self-registering

barometer, with comments on the variations presented by the

curve. By J. Thorpe, Esq.

An ant's nest, about two inches squai-e, built of plant debris,

and cemented to the under surface of the three terminal leaflets

of a leaf—these leaflets being involved in the structure ; accom-

D
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panied by examples of tlie three classes forming the ant-colony,

acari parasitic on the ants, and fungi growing on the ants' nest.

This exhibit had been forwarded by Master H. Blackman,

Breakfast Creek.

Mr. De Vis exhibited specimens of native chloride of silver,

or "horn silver," from Silverfield, near Herberton, those derived

from the more external parts of the reef or lode, being in the

form of large nodules. He, at the same time, referi'ed to the

peculiar nature of the ore, its probable origin, its different

portions of the lode, and the exceptional nature of the discovery.

ERIDAY, lOiii APRIL,

The President, J. BANCROFT, Esq., M.D., in the Chair.

NEW MEMBERS ELECTED.

A. Goering, Esq., Brisbane; F. Whitteron, Esq., Glenalbyn,

Dalby; R. Spencer Brown, Esq., Brisbane ; P.Fletcher, Esq.,

Brisbane.

DONATIONS ANNOUNCED.
" Final Report of the South Australian Institute for nine

months ending June 30th, 1884 " Adelaide, 1884. From the

South Austi'alian Institute.

" Descriptive Sketch of the Physical Geography and Geology

of Canada," by Alfred R. C. Selwyn and G. M. Dawson;

Geological Map of Bi-itish North America, 2 sheets ;
" Com-

parative Vocabularies of the Indian Tribes of British Columlna,"

by W. Eraser Tolmie and G. M. Dawson. Montreal, 1884.

From the Director of the Geological Survey of Canada.

" Bericht uber die Senckenbergische Naturforschende

Gesellschaft, 1884." Frankfurt a M. 1884. From the Society.

" Papers and Proceedings of the Royal Society of Tasmania,

1884." Hobart, 1885. From the Society.
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" Contributions to the Natural History of the Bermudas,

Vol. I." Washington. 1884. [Bulletin of the U. 8. National

Museum, No. 25.] From the Smithsonian Institution.

•" Transactions and Proceeding's of the Royal Society of

South Australia, Vol. VII., 1883-84." Ad-laide, 1885. From

the Society.

"Report of the Auckland Institute and Museum fen- 1884-85."

Auckland, 1885. From the Auckland Institute.

The following Paper was read :
—

ON AN EXTINCT MONOTREME,
ORNITHORHYNCHUS AGILIS.

BY

c. w. De vis, m.a.

(Plate IV.)

In the former existence in Australia of a i-ich and diversiied

development of marsupial forms of mammals, and in the fact

that the antique fish, Ceratodus, had then a less, probably far

less, restricted range than at present, we may see reason to

believe that the monotremes, their present associates, must

have also been their comrades on the march from previous ages,

and another hemisphere towards their shore of extinction on

this the limit of their joui-ney southwards. We have, in fact,

been already instructed that one of the two divisions of these

strange links in the chain of evolutionaiy effects Avas included in

our newer tertiary fauna. Some years ago an arm-bone of a

large Echidna was described by Ki-efft (An. & Mag. Nat. Hist.

1868, Vol. I , Page 113) under the names of E. owenii : in 1883

a similiar bone Avas in the hands of Sir Richard Oavcu, and to

Ki-efft's species may possibly belong a claw-bone preserved in

the Queensland Museum. To all who gave attention to the

subject the discovery of some trace of a fluviatile monotreme com-
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parable with the existing platypus must have seemed a mere

matter of time and good-hap ; and by time and good-hap the

expectation has been fulfilled, and a relic has been found of an

ancestor of the living ornithorhynchus. The bone, a right tibia

of an adult, has been very lately received from King's Creek,

in the viciuity of Pilton, where the Museum collectors were for

a short time excavating. It shews no sign of having been

inherited from a less modified, that is more reptilian, precursor

;

on the contrary, it possesses all the character of the genus as

represented by paradoxus, fully matured and even more pro-

nounced than in its descendant. It is, perhaps, worthy of

remark that, presuming this tibia to be full-sized as well as

adult, it indicates a species of smaller dimensions than the present

one. If, then, the extinct species were the only one then existing,

it formed an exception to the genei"al rule, which maintained

superiority of size in members of every group, compared with

that of their modern representatives. It may not, therefore, be

too rash to infer that the customary giant of its tribe has yet

to make itself known.

Viewed in common with a recent bone of paradoxus, the

specific distinctness of the fossil tibia is seen at a glance—

a

closer examination leaves, for the moment, a doubt on the mind

whether its owner were, strictly speaking, an ornithorhynchus

or of a genus nearly allied. The featui-e. which has iDeen noted

by Sir R. Owen as one of those distinguishing the tibia of

ornithorhynchus from that of echidna, the curvature of the

shaft, is in the fossil exaggerated, and the whole surface is more

deeply impressed and sharply moulded by the muscles than in

the living platypus. It is this circumstance which has suggested

the .specific name agilis.

The comparative measurements of the tibia in pa7-adoxiis and

ayilis are these :

—
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paradoxus. aarilis.

cm. cm.
Total length 5-65 ... 4-85

Length of the head 1-4 ... 1-25

Breadth „ „ 9-3 ... 0-275

„ of the shaft O'o ... 0-45

The facet for the outer condyle is narrower, flatter, and,

anteriorly, more distinctly separated by a groove from the pre-

condylar tuberosity. It is also separated from the intercondylar

area by a nai-row and shai-p ridge. The inner condylar facet

(fig. 1, i.e.) is likewise more clearly defined by an extension

forward of the depression, thus formed into a groove, on the

inner side of the sunken " spine." By these inner and outer

grooves the precondylar tuberosity is nan-owed and rendered

more distinct. The lateral edge of the inner facet which in

paradoxus is produced into an angle overhanging the base of the

head, and forming the extreme limit of its breadth, is in the

fossil shortened and rounded, the head sloping downward and

outward from it ventrad. The muscular impression on the

hinder side of the shaft, below the head (fig. 1, m.), is deeper.

It is bounded on the inner side by a ridge-like margin, and on

the outer renders the ridge descending from the head much

thinner than in paradoxus. On the outer side of the anterior

surface of the shaft, the procnemial fossa or concavity (fig. 2,

p.) is much longer, reaching downwards quite to the middle of

the shaft. The distal end of the shaft is relatively naiTOwer

—

its outer edge, opposed to the inner edge of the fibula, being less

expanded. It is also more concave on both the facets of its

hinder side, which are separated more markedly by a low ridge

descending from about the middle of the shaft. As a conse-

quence of the elevation of this ridge, and the contraction of the

outer edge of the shaft, its form is more nearly trihedral than in

the living species. The inner malleolus (fig. 2, i.m.) is propor-

tionately smaller, and its summit hemispherical rather than oval.

The curvature of the shaft is almost as great in the shorter as

in the longer bone, and is, therefore, absolutely greater.
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The sum of the differences observed Avoukl almost seem to be

beyond the limits of specific variation ; bnt on the evidence of

this fossil alone it would be imprudent to propose a new genus

for it. Other portions of the skeleton Avill, however, be sought

for with increased interest.

Since the foregoing notes were made, a mandible (Fig. 3) has

come to hand from the same spot as that which yielded the tibia.

Both bones are of the same dark colour, and in the same state of

mineralization. They, therefore, probably belong to the same

individual. The mandibulary fossil is the distal half of the right

horizontal ramus Avith the colander-like socket of the molar

nearlv perfect. In accord with the tibia, it shows a smaller and

slenderer animal than paradoxus It is narrower in proportion

to its length, and especially narrower in the postalveolar region.

Other specific differences are patent in the an^angements of the

perforated depressions and subdivisions of the alveolus. In the

recent species, the pits in which are moulded the mammillary

processes of the under side of the horny grinder are disposed in

three groups, separated by low septa. The anterior of these

contains two pairs of depressions, and one or two smaller sub-

sidiary pits. The middle group consists also of two pairs of

pits ; and the third, confined to the posterior angle of the

alveolus, of a single depression. In the fossil there are four

groups, divided from each other by transverse ridges. The fore-

most contains two pits, the second also two, the third four, and

the fourth a single pit. There are no subsidiary pits in the first

of these, and the arrangement of the whole has more linear

regularity and lateral symmetry than in the living species. The

internal coronoid or pterygoid process is well developed. The

inner angle of the jaw is rather more distinctly inflected than in

the present representative of the genus. On the whole, nothing

can be obsei-ved in this mandible to confirm the suspicion pre-

viously expressed that the extinct monotreme was something-

other than an ornithorhynchus.
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OBJECTS EXHIBITED.

Samples of a cobalt ore, which had been found in quantity by

Ml". F. Smith, at Kilkivan, and which Mr. De Vis remarked

represented a "wad" or variable naixtures of the oxides of

manganese, iron, and cobalt ; the last-mentioned element being

present, in selected specimens, to the extent of 22 per cent

The head of a buffalo, which had been presented to the

Queensland Museum by Mr. H. Glissan, as being that of an

animal which, after having roamed all the way from Port

Darwin, during which journey it travelled from one herd of

cattle to another, had been shot near Townsville.

A well-preserved incisor of Sceparnodon, from the fossiliferous

drifts of the Darling Downs, which presented all the characters

which were associated in a similar object which Pi-ofessor Owen,

under the name of S. Banisayi, had recently referred to a tapir,

like marsupial possessing persistent rodent teeth.

Dr. Bancroft exhibited the following interesting objects

derived from his own and from the ^^i^^blic gardens of the city,

and including plants which he had been instrumental in inti-o-

ducing into the colony. Tubers of Cyperus esculentus, the

amande de terre of the south of Europe, which in its manner of

growth resembled the nut-grass C. rotundiis. (Dr. Bancroft

at the same time remarked that the small bulbs, which he had

previously referred to as forming an ai-ticle of diet amongst the

blacks of the interior, and which were known as Yowa, had

pioved, on cultivation, to belong to a Cyperus allied to this

C. esculentus.) An aquatic sedge, Eleocharis, sp., as also afford-

ing a food substance. The farinaceus fruit of the lacustrine

plant Trapa bicornis, the ling of the Chinese. Fruit of the

candle-nut tree, Aleurites moluccajia, as an article of food, and

as a source of oil valuable for many purposes. The sweet

succulent peduncles of Hovenia elatus, a Chinese fruit. Male

and female inflorescence, and also seed pods of the Carob tree,

Ceratonia siluiua, in illustration of its dioecius character. Papaw
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fruit from so-called " male tree," the same inflorescence having

borne male and hermaphodite flowers. Pitchers of Nepen-

thaceous plants, including examples from Queensland species.

Other exhibits included a " Barogram " for March, by Mr. J.

Thorpe, who drew attention to the periods of low pressure

occurring between the 3rd and 7th, the 12th and 14th, the 16th

and 19th, and the 27th and 31st, and also to the concomitant

phenomena of wind and rain.

PRIDAY, MAY 8, 1885.

The President, J. BANCROFT, Esq., M.D., in the Chair.

NEW MEMBER ELECTED.

Alexander Archer, Esq., Brisbane.

DONATIONS ANNOtTNCED.

" Journal of Conchology," Vol. IV., No. 9. January, 1885.

From the Conchological Society.

" Victorian Naturalist," Vol. I., Nos. 15 and 16. Melbourne,

1885. From the Field Naturalist's Club of Victoria.

" Catalogue of the Library of the Royal Society of Tasmania."

Hobart, 1885. From the Society.

" Proces-Verbaux des Seances de la Societe Royale Malacolo-

gique de Belgique." Tome XIII. Bruxelles, 1884. From the

Society.

" Naturkundig Tijdschrift voor Nederlandsch-Indie." Deel

XLIV. Batavia, 1885. " Catalogus der Bibliotheek." Bata-

via, 1884. From the Koninklijke Natuurkundige Vereeniging.

" The Victorian Irragationist," No. 9. Melbourne, 1885.

From the Editor.
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The following papers were read :

—

A CONTRIBUTION TO THE ELORA OE
MOUNT PERRY.

Part II.

By JAMES KEYS, Esq.

This paper, which is a supplement to a former one bearing

the same title, and read before the Royal Society of Queensland

in April, 1884, by Mr. F. M. Bailey, contains an enumeration of

the plants which I have collected in the neighbourhood during

the past year, and which have been identified from time to time

by Mr. Bailey.

The district, whose flora I have thus attempted to determine,

includes the Burnett Range and the ranges locally known as

the Boolboonda and Normanby, with the irregularly shaped

basin between, and covers an area of between eighty and one

hundred square miles.

The geological formation of this district, though very varied,

may be roughly described as consisting of three classes of rock,

viz., porphyritic, of which the Burnett Range is chiefly com-

posed, granite in the Boolboonda and Normanby ranges, and a

micaceous slate predominating in the hilly country between.

The soil in general is such as an agriculturist would term

" poor," being almost entirely composed of sand and the larger

fragments of disintegrated rock ; and the vegetation, except in

the mountain gorges, is seldom very luxuriant
;
yet the number

and variety of species, and the rarity of many, fully compensate,

I think, for this want of luxuriance.

To the heterogeneous nature of the mineral constituents of

the soil, may, in a great measure, be attributed the botanical

wealth of the district. Of couise, the diversity of elevation.
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rano'ing from 1000 to 2500 feet above the sea level, and the

latitude—the place occupj'ing as it were, the neuti'al groiind

between two different zones of vegetation—must also act as

contributing causes.

From an exainination of the former paper on this subject, in

connection with the present one, it will be observed that the

number of species of eucalypti is comparatively small, only

eleven having been met with. The grasses also are compara-

tively few (32 sp.), and the more nutritious species are not well

represented. With the exception of L'ynodon dactylon (common

couch grass) which abounds in the vicinity of the township,

the more valuable varieties are sj^arsely distributed, the prevail-

ing species being Heteropogon contortus, Andropogon pertusis, A.

refractus, Aristida ramosa, Sporohohcs diander, S. indicus, Chloris

divaricata and Perotis rara.

On the other hand, the order Filices is well represented, no

less than thirty-seven species having been met Avith.

In the scrub, which for some distance fringes the Bui-nett

Range on both sides, the vegetation is of the most varied

character, the prevailing plants being Lignum (Vitex lignum-

vitce), Flindersia mist rails and F. Oxleyana, both of which attain

a considerable size; Myrtus Hillii, and M. racemidosa, Kntelcea

Microcarpa, N. longifolia, Cryptocarya triplinervis, Alstonia con-

strida, which here attains the dimensions of a tree 50 to GO feet

high ; Bursaria incana, with its wealth of odoriferous flowers

;

Excaicaria Dallachyana, Croto7i insularis, Harpullia pendula,

Gupania (four species), Owenia venosa, Siphonodon australe, etc.,

etc. The ]\Ioreton Bay Pine (Araucaria Cunningliamii) extends

in some places from the base to the summit of the mountain,

and in favorable situations attains a height of upwards of 150

feet.

In many of the glens which run far into the mountain are to

be found the graceful i^ulm, Archontoplioinix Cunninghainii, Panax

elegans, Cedrela Toona, Dysoxylon Muelleri, Acacia implexa, A.
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peniimervi.f, PithecoJobium pniinosum, Abropht/Uum omans, etc.

with the Tree Fern, Alsophila australis.

On the summit are to be found the Syncarpia laurifolia,

Leptospervium flavescens, Acacia juniperina, the prickly shi-ub,

Oxijlobium acicuUferum, a,nd a eucalyptus which I have been unable

to identify. XantJwrrJuea arborea is entii-ely confined to this

mountain, the genus being i-epi'esented in other parts of the

district by X. quadrangulata.

On the western side of the range is a projecting spur whose

summit is crowned with steep clift's partly composed of a

feri'uginous sandstone. Here is the home of the beautiful

Dendrobiums, D. speciosum and D. mouophijllum, with the pretty

Bulbopliyllum minutisshaum^ spreading over the sui'face of the

perpendicular locks. Here also gTow the newlj'-discovered

species of Hoya,—H. Keysii, trailing over the cliffs ; Zleria

Sviithii, Prob'tanthera incisa, and P. ringens, all of which seem

to be confined to this particular spot.

On the low ground and the hilly country, the chief plants

of interest ai'e the cycads and macrozamias, Erythrina vesper-

tilio with its showy orange colored flowers and the graceftil

Acacia Bidtvilli.

It may be worthy of notice that the terrestrial Orchids of the

district seem to be almost entirely confined to the slate and

granite soils, only one species {Pipodium punctaturn), out of

the twelve enumerated, having been found elsewhere.

Of the plants mentioned in this paper, it will be obsei'ved that

a few are entirely new to science, and that several others are

either very rare or have not hitherto been found in the

colony.

I cannot conclude these remarks without expressing in some

degree my feeling of obligation to the Colonial Botanist, Mr.

Bailey, for his unvarying kindness to me in all matters con-

nected with this subject.
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ORDEE RANUNCULACE^.
Ranunculus lappaceus, Sm. (Common Buttercup.)

ORDER MENISPERMACEiE.

Sarcopetalum Harveyanum, F.v.M.

ORDER CRUCIFER^.

Nasturtium officinale, B. Br. (Edible Watercress.)

Lepidium ruderale, Linn.

ORDER PITTOSPORE^.

Pittosporum undulatum. Vent.

" The oil obtained by distillation from the flowers of this plant

has an agreeable, jasmine-like odor; but the taste is un-

pleasantly hot and bitter."

Bursai'ia incana, Lindl.

Citriobatus pauciflorus, A. Cunn.

ORDER CARYOPHYLLEiE.

Polycarpsea breviflora, F.v.M.

ORDER MALVACE^.
Hibiscus radiatus, Cav.

ORDER RUTACEiE.

Zieria Smithii, Andr.

Evodia micrococca, F.v.M.

ORDER MELIACE^.
Flindersia Oxleyana, F.v.M.

The wood of this tree is finely marked, and very durable,

though liable to warji when exposed to the weather.

ORDER CELASTRINE^.
Celastrus bilocularis, F.v.M.

ORDER RHAMNE^.
Cryptandra araara, Sm.

This pretty little shrub, with its abundance of white flowers,

would be well worthy of cultivation as a border plant.

ORDER SAPINDACE^.

Nephelium connatum, F.v.M.
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Harpullia Hillii, F.v.M.

OSDER ANACARDIACE^.

Euroschinus falcatus, Hooli. f.

Spondias pleiogyna, F.v.M. (Hog Plum.)

The timber of this tree when polished, is said to be scarcely

distinguishable from mahogany.

OEDER LEGUMINOS^.

SUBOEDEB PAPILIONACEiB.

Oxylobium aciculiferum, Benth.

Found only at high elevations.

Isotropis filicaulus, Benth.

Crotalaria juncea, Linn. (Sunn or Bengal Hemp.)

This plant, which attains a height of from 4 to 6 feet, is culti-

vated in India for the sake of its fibre, which readily separates

from the stem after three or four days' immersion in still

water. From the specimens met with, I should think that it

would thrive well in cultivation on low lying or alluvial soil of

moderate fertility.

Crotalaria calycina, Schranck.

Indigofera trifoliata, Linn.

,, viscosa, Lam.

Tephrosia reticulata, B. Br.

,, purpurea var. sericea.

Swainsonia galegifolia var. albiflora.

,, parviflora, Benth.

Desmodium polycarpum, DC.

Pycnospora hedysaroides, H. Br.

Glycine tabacina, var. uncinata, Benth.

Vigna luteola, Benth.

Flemingia parviflora, Benth.

Suborder C^salpinia.

Cassia austral is, Sims.

,, absus, Linn.
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The leaves of this plant are said to have pxii-f^ative qualities,

and in Ea^ypt the seeds ai-e regarded as the best remedy for

ophtliabnia.

Cassia hnevigata, Willd.

Suborder MiMOSHiE.

Acacia jmiiperina, Willd.

Found only as an alpine shrub.

Acacia Ounninghamii, Haoli-.

,, salicina, Lindll.

,, harpophylla, F.v.M.

ORDEE HALOEAGE.E.

Oalliti-iche verna, Lin7i. (Water Star Wort.)

ORDER DROSERACK.E.

Drosera Banksii, 7?. Br.

ORDER MYRTACEJE.

Leptospcrmum flavescens, Stn.

Melaleuca leucadendron, vai-. saligna, Tiinn.

Eucalyptus siderophloia, F.v.M. (Narr-)w-leaved Iron Bai'k.)

Eucaly])tus pilularis, Sm. (Black-butt.)

Eucalyptus sp.

Syncarpia laurifolia, Tenore.

ORDER LYTHRARIEtE.

Animaunia pentandra, var. deciissata, Jioxh.

Lythruni hyssopifolium, Linn.

ORDER ONAGRARIEJE.

Jussirea repens, Linn.

ORDER PASSIFLORE.E.

PassiHora aurantia, For.<if.

,, (Hlulis, /S'/w.?. (A stray from gardens.)

ORDER CUCURBITAOE.E.

Momordica balsamina, Ijinn. (Apple Balsam.)

Bryonia laciniosa, Linn.
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ORDEE UMBELLIFEE^E.

HydrocotTle bipartita, li. Jlr.

Dauciis brachiatus, Sieh.

ORDER EUBIACE^.

Plectronia barbata, /. Hook.

Spermacoce brachystema, B. Br.

ORDER COMPOSITE.

Bracliycome microcarpa, F.v.M. (Brisbane Daisy.)

Conyza aegyptiaca, Ait

Epaltes australis, Less.

Ptercaulon sphacelatus, Benfh. ef Hook.

,, glandulosus, Bentli. et Hook.

Gnaphalium japonicum, Thunh.

Heliclnysum elatum, .4. Ciinn. (White Everlasting.)

Bideus pilosa, Linn.

Glossogyne tenuifolia, Cass.

Cotula australis, Hook.

Centipeda oi'bieularis, F.v.M.

,, racemosa, Hook.

The flower heads of both these phints have a strong, })urgent

and i-ather agreeable scent.

Erechthites arguta, DC.

Gynura pseudochina, LjC.

Saussurea carthamoides, Benth.

Crepis japonica, Benth.

Sonchns oleraceus, Linn. (Sow Thistle.)

ORDER GOODENOVIE^.

Goodenia paniculata, tim.

ORDER CAMPANULACE.aE.

Lobelia membranacea, B. Br.

ORDER OLEACE^.

Notelsea longifolia, Vent.

ORDER APOCYNACE^.
Alstonia consti-icta, F.v.M. (Quinine Tree.)
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Parsonsia lanceolata, E. Br.

,, velutina, R. Br.

ORDER ASCLEPIADEiE.

Hoya Keysii, Bail. Sp. Nov.

Found climbing over rocks. " This species differs from H.

australis chiefly in the shape of the leaves, and in the short

white pubescence with which they are covered." A very free

flowerer.

ORDER BORAGINEiE.

Ehretia membranifolia, i?. Br.

,, acuminata, R. Br.

ORDER CONVOLVULACE^.
Dichondra repens, Forst. (Kidney Weed.)

Ipomea Quamoclit, Linn.

ORDER SOLANACE^.
Physalis peruviana, Linn. (Cape Gooseberry.)

ORDER SCROPHULARINE^.

Limnophila gratioloides, jB. Br.

Artaneraa fimbriatum, var. alba, Bon.

Vandellia alsinoides, Benth.

ORDER LENTIBULARIE^.

Utricularia flexuosa, R. Br.

ORDER BIGNONIACE^.

Tecoma jasminoides, Lindl.

ORDER ACANTHACEiE.

Eranthemum variabile, var. molle, R. Br.

Justicia procumbens, Linn. var. peploides.

ORDER VERBENACEiE.

Gmelina Leichhardtii, F.v.M. (The Beech.)

Vitex acuminata, R. Br.

ORDER LABIATE.

Moschosma polystachum, Benth.

Prostanthera incisa, R. Br.
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Prostantliera ringens, Benth.

OEDER PLANTAGINE^.
Plantago varia, B. Br, (Plantain.)

OEDER AMAEANTACEiE.

Amarantns paniculatus, Linn.

Alternanthera denticulata, li. Br.

OEDEE CHENOPODIACEiE.

Rhagodia hastata, E. Br

Boussingaultia baselloides, H. B. et K.

OEDEE POLYGONACE^.
Polygonum barbatum, Linn.

,, hydropipei", Linn. (Water Pepper.)

OEDEE LAUEINE^.
Cryptocarya triplinervis, It. Br.

OEDEE PEOTEACE^.
Persoonia Mitchelli, Meissn.

OEDEE LOEANTHACE^.
Loranthns linopliyllus, Fenzl.

Viscum angulatum, Heyne.

OEDEE EUPHOEBIACE^.
Porantheia micropliylla, Brongn.

Phyllanthus snbcrenulatus, F v M.

Croton phebalioides, F.v.M.

OEDEE UETICACE^.
Ficus engenioides, F.v.M.

,, rubiginosa, Besf.

Laportea moroides, Wedd. (Smooth-leaved Nettle Ti-ee.)

L. gigas, Wedd. (Stinging Nettle Tree.)

OEDEE CONIFEEE^.
Callitris Endliclieri, Parlat.

A Cypress exuding resin. A few of these trees grow on the

summit of Boolboonda Rock, but nowhere else in the district.
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OEDEE CTCADACE^.

Cycas media, R. Br.

This gi-aceful and interesting species is gradually disappear-

ing from the district, a circumstance which I attribute to the

destruction (1) of the cones by insects, (2) of the young leaves

by marsupials, and (3) of whole plants, by boys, who often

thoughtlessly cut them down, or otherwise injure them when

they come in their way.

Macrozamia sp.

OEDEE OECHIDEiE.

Dendrobium speciosum, *S'm.

„ monophyllum, F.v.M,

„ pugioniforme, A. Cunn.

„ teretifolium, B. Br.

Bulbophyllum minutissimum, F.v.M,

Found covering the face of steep cliffs ; never before found

so far north.

Cymbidium canaliculatum, R. Br.

Hillii, F.v.M.

„ suave, B. Br.

From their mucilaginous properties these plants are known to

bushmen as " Native Arrowroot," and are frequently used as

a remedy in cases of dysentry.

Dipodium punctatum, B. Br

Sarcochilus falcatus, B. Br.

Diurus alba, B,. Br.

,, aurea, Sni.

Microtis porrifolia, Spreng.

,, parviflora, B. Br.

Pterostylis nutans, B. Br.

,, mutica, B. Br.

„ grandiflora, B. Br.

This species has not hitherto been found in any other part

of Queensland.
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Acianthus fornicatus, R. Br.

Caladenia carnea, R. Br.

„ ceerulea, R. Br.

OEDEE BUEMANNIACE^.

Burmannia juncea, Solander.

OEDEE LILIACE^.

Smilax glycyphylla, Sm.

This plant is known in New South Wales as " Wild

Liquorice " or " Sweet Tea," and is said to possess tonic and

antiscorbutic properties.

Smilax australis, R. Br.

Anguillaria dioica, R. Br.

OEDEE COMMELYNACE^.

Commelyna ensifolia, R. Br.

Aneilema acuminatum, R. Br

OEDEE JUNCACE^.

Xanthorrhfea quadrangulata, F.v.M.

Hitherto supposed to be confined to South Australia.

OEDEE PALM^.

Livistona humilis, R. Br.

OEDEE AEOIDE^.

Colocasia macrorrhiza, Schott.

This plant is the *' Pitchii " of the Burnett aboriginals ; the

rhizomes, partially di'ied and roasted in the ashes, are eaten by

them as food. The broad leaves are frequently used with good

eifect by European settlers as a vesicatory in cases of acute

rheumatism.

OEDEE CYPEEACE-E.

Cyperus lucidus, R. Br.

Fimbristylis monostachya, Hassk.

Scirpus supinus, Linn.

Lepidosperma concavum, R. Br.
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OEDER GEAMINEiE.

Paspalum. brevifiorum, Flilgge.

Panicum uncinulatum, JR. Br.

Andropog'on bombycinus, B. Br.

Perotus rara, B. Br.

Cenchrus australis, B. Br.

Phragmites communis, Trin. (Common Reed.)

ORDEE LYCOPODIACE^.

Pailotum triquetrum, Swartz.

OEDEE FILICES.

Lygodium scandens, Swartz.

„ reticulatnm, Schkuhr. (Scrub Snake Fern.)

Davallia pyxidata, Cav. (Hare's Foot Fern.)

Pteris tremula, B. Br.

,, aquilina, Linn. (The Common Bracken.)

,, attenuatum, B. Br.

„ falcatum, Lam.

Found only on rocks here and at high elevations.

Aspidium cordifolium, Sw.

,,
aristatum, Sw.

Polypodium proliferum, Bresl.

,,
rigidulum, Swartz. (Common Rock Fern.)

Platycerium alicoi^ne, Desv. (Elk's-horn Fern.)

ORDEE MUSCI.

Dicranella Baileyana, G. Muell.

Macromitrium vagum, Hampe.

,,
aurescens, Hampe.

„ diaphanum, CM.

Bryum viridulum, CM.
* Bryum pachytheca, CM.
Pterobryum sulcatum. Hook.

The species thus marked (*) have not hitherto been found in the

colony.
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Meteoi'mm kermadecensis, CM.

,,
filipendulum, /. Hook, et Wils.

„ amblyacis, CM.
Neckera Baileyana, C3I.

Porotriclium vagum, Hornsch.

Thmdium laevmsculum, Mitten.

Thuidiiim plumuliforme, Ilampe.

* Gigaspermum repens, Schwcegr.

* Barbula calcina, Schwcegr.

* Rhacopilum tomentosum, Brid.

* HyiDopterigium Scottias, CM.
Entodon Mackayensis, CM.
* Tliamniella vaga, Hook.

* Leucoloma Sieberianura, Hsch.

Papillaria amblyacis, CM.
Holomitrium Dietrichife, CM.
* Weisia viridiila, Brid.

Entosthodon cuspidatus, CM. Sp. Nov

Sematophyllum Keysii, CM. Sp. Nov.

* Trematodon suberectus, Mill.

OEDEE HEPATIC-S3.

Madotheca Godfrediana, Gottsche.

Metzgeria furcata, Nees.

Friillania Hainpeana, Nees.

Marchantia polymorphia, Linn.

Finibriaria australis, HooTi. et Tayl.

Authoceros punctatus, Linn.

OEDEE CHAKACE^.
Nitella myriotricha, Ah Br.

OEDEE LICHENES.

Leptogium diaplianum, Mont.

Cladonia aggregata, Eschweiler.

,, cervicornis, Ach.

,, macilenta, Hoffm,
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Usnea longissima, Ach.

„ cornuta

,, dasypogoides, Nyl.

Ramalina minuscula, var. alba., C. Knight.

Parmelia reperata, Stirton.

,, revoluta, FlJc.

,, olivetorum, Ach.

Physcia picta, Nyl.

„ speciosa. Fries.

„ ckrysopthalma, DC.

., stellaris, Fr.

Pyxine Meissnerii, Tuck.

* Pertusaria velata. Turn.

Lecanora (Aspicilia) melanommata, C. Knight, Sjp. Nov.

,, Babbingtonii.

,, ati'a, var. immarginata, C. Knight.

Thelotrema enteroxantlium, C. Knight, Sp. Nov.

Coenogonium botryosura, C. Knight, Sp. Nov.

Lecidea saxatilis

„ (Buellia) stellulata, Taylor.

,, (Biatorina) planella, Nyl.

* „ Domingensis, Ach.

Lepraria flava.

Verrucaria aurantiaca, Fee.

OEDEE FUNGI.

Agaricus campestris, Linn. (Common Mushroom..)

Marasmius confertus, Berk, et Broome.

,, riifo-pallidus, Kalchb.

Lentinus fasciatus, Berk.

„ Lecomtei, Fries.

Schizopliyllum commune. Fries.

Polyporiis luteus, Nees.

,, xanthopus, Fries.

„ perennis. Fries.
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Polyporus arcularius, Fries.

„ melanopiis, Fries.

„ cinnabarinus, Fries.

,, igniarius, Fries!. (Used for tinder.)

,,
hirsutus, Fries.

„ vemistus, Berk.

,, grammoceplialus, Berk, et Br.

„ lineato-scaber, Berk, et Br.

,, anebus, Berk.

,, gilvus, Fries.

Trametes devexa, Birk.

„ rigida, Berk.

,, pictus, Birk.

„ occidentalis, Fries.

Dsedalea Sprucei, Berk.

Hexagona tenuis, Fries.

Sterenm lobatum, Kunze.

Auriculai'ia lobata, Sommerfelt

.

Corticeum laeve, Fries.

Clavaria rufa, Fries.

Hirneola polytriclia, Fries.

Geaster minimus, Schw. ("Earth Star.")

Bovista lilacina, Mont, et Berk. (Puff-ball.)

Lycoperdon pusillum, Batsch.

Cyatbus campanulatus, Corda.

Poronia cjedipus, Montagne.

Aspergillus glaucus, Link.

ORDER A.LOtM.

Conferva floccosa, Kuetz.
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ON A LIZARD AND THREE SPECIES OE
SALAEIAS, &c.

BY

C. W. DE VIS, M.A.

The Queensland Museum has been frequently indebted to two

zealous friends, Mr. F. A. Blackman and Mr. D. Macplierson, for

appai-ently new forms of vertebrates—more especially those

which belong to tribes which are but too liable to be overlooked

by observers to whom size or utility are the chief attractions.

Mr. Blackman keeps a watchful eye upon, amongst other things,

the smaller lizards, and we have no reason to fear that his

pursuit (if them will cease for lack of interesting objects. That

particular lizard for example which he now enables us to study

is an addition tc the number of lines connecting the Seines with

the Pygopidse. The latter are one of the peculiai-ities of the

Australian fauna, and it is in that fauna rather than any other

that we may expect to find whatever intermediate forms may

be extant, and several are already known, between the com-

paratively stout and strong-limbed Hinulias and the nearly

limbless and snake-like Pygopus or Lialis. Every link of this

kind is of gi-eat morphological interest : and, theoretically con-

sidered, adds another to the difficulties of special creation.

The lizard before us, collected by Mr. Blackman at Breakfast

Creek, near Brisbane, fails to effect an entrance into any one of

the genera known to the writer. It is excluded from Lygosoma

audits nearer allies by the absence of a visible ear; by virtue

of its full complement of toes, together with its scaly lower

eyelid, it stands apart from Cheilomeles; and even from its

nearest affine the Javan genus, Podophys, it is differentiated by
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tlie simple squaraation of its lower eyelid, the subrhomboidal

form of its nasal, the non-triangular shape of its interoccipital,

the unequal length of its toes, and the total closure of its aural

orifice. We are therefore constrained to give it, provisionally,

at least, a place and binomial of its own.

SCINCIDiE.

LYGOSOMINA.

Caltptotis, n.g.

Habit, elongate, subcylindrical ; limbs, distant, weak ; toes 5/5

short, unequal, clawed; ear orifice, none; lower eyelid, scaly;

supranasals, none ; scales, smooth ; nasals, lateral, distant, in a

subrhomboidal shield.

CALYPTOTIS FLAVIVENTER.

Head, subtriangular, broader posteriorly than the neck, which

is rather long. The rostral shield rises with an obtuse angle on

the muzzle to the level of the fore-edge of the nasal orifice.

The nasal orifice is round, and in the middle of the nasal shield.

The prefrontal is long, covers the muzzle behind the rostral,

and joins the loreal laterally with a long, straight suture. The

base of the frontal is undulated to occupy the concave posterior

edge of the prefrontal ; its sides converge to an acute posterior

angle. The parietals are trapeziums ; the interoccipital is

moderately large. Labials, '6IQ. Two large temporals, the

anterior descending between the fifth and sixth labials. Mental,

large, succeeded by four pairs of submandibular shields, of which

the anterior pair are mesially conjoined. There are twenty-two

rows of scales at the middle part of the trunk. The scales of

the back and belly are subequal and hexagonal. The mesial row

of subcaudals is larger than the others. The preanals are but

slightly, if at all, enlarged. The distance between the limbs is

rather more than twice that of the fore-limb from the tip of the

snout. The length of the hind limb is rather more than one-

third of the distance between the limbs. Tail considerably

longer than the body and head togethei', but variable in length.
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Colour, above shining brown ; on the back, six black lines, one

traversing each row of dorsal scales ; below, yellowish, with a

conspicuous patch of bright salmon colour, or red, before or

behind the vent ; tail beneath, whitish, flecked with black

;

flanks speckled with black ; face and lips with black and white.

Length, 11 cm. Loc. Breakfast Creek (F. A. Blackman)
;

Macleay Island, Moreton Bay (R. Tryon.)

The very natural group of Blennies, passing under the name

Salarias, though by no means so prolific in species foreign to

Australia as the typical genus, is almost as numerously

specialized in Queensland waters. What peculiar conditions

may favour their multiplicity therein is yet to be ascertained

—

indeed, all the writer has been able to learn of their habits is

that they hide beneath stones, or shells, or in the rock perfora-

tions left by boring mollusca, whence they dart out after their

prey ; that out of water they are extremely agile, leaping over

the bare rocks, by the resilience of their scaleless body, in such

a manner as almost to elude capture ; and that they turn

ferociously on the capturer, with the design, often successful, of

burying their long fangs in unwary fingers. Several species

have been recorded from Moreton Bay, and to these may now be

added three which, as well as the rest, have been made known

to us by Mr. D. MacPherson.

SALARIUS LUPUS.

D. 30, A. 20.

The height of the body and length of the head are each 5

in the total length. Dorsal not notched, higher anteriorly, the

third ray being three-fifths of the height of the body, the

web behind the last ray not reaching the base of the caudal fin.

No crest on the nape, nor tentacles on the head. A short

simple filament, half as long as the diameter of the eye, over the

orbit ; another, still shorter, at each anterior nares. Profile of

nape and vertex, oblique ; of muzzle, convex. Lower canines,

large; upper canines, small. Caudal subtruncate, slightly
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rounded. Ground colour, yellow ; immaculate on the caudal and

pectoral fins ; trunk densely marbled with blackish-brown, the

marblings forming a line of nearly confluent large blotch.es on

the back ; dorsal and anal fins spotted on the rays, and marbled

on the webs with blackish-brown ; no definite markings on the

head. This fish is closely allied to, possibly identical with S.

viperidens, mihi, from Cape York. In describing that fish

(Proc. Lin. /Soc.jST. S.Wales, Vol. IX., p. 697) I omitted to mention

a short fimbriated tentacle on the orbit, and a pair of very

short submental tentacles. The chief differences between lupus

and viperidens are the simple orbital and nasal tentacles of the

former, and the absence of submental filaments, the greater

anterior elevation of the dorsal, deeper form, yellow-ground

colour, and a much less development of the mandible at the

base of the great canine—a conspicuous feature—in viperidens.

SALARIAS GALEATUS.

D. 30, A. 22.

The dorsal fin is distinctly emarginate. An elevated occipital

crest is continued forwards between the orbits. A long lower

canine is set unusually backwards towards the rictus. There is

no upper canine. A row of papilla surround the orbit, but

tentacles are altogether absent. The height of the body is 5|,

the length of the head 5, in the total length. The head and trunk

are much compressed. The anterior part of the dorsal fin is

rather low ; the posterior elevated higher than the body and

subfilamentose. The caudal pointed and subfilamentose. Colour'

dark brown, with black spots on the trunk disposed in irregular

lines. The anterior dorsal with a series of dark oblique lines.

The anal with or without short longitudinal white lines. On
the trunk are mesially curved and backwardly elongated white

lines, the most posterior forming two parallel lines on the

caudal peduncle or these markings may appear as dark lines on

a pale brown ground colour, which becomes still paler on the

caudal peduncle.
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SALARIAS FURTIVUS,

D. 34, A. 24.

The preabdominal lieiglit of the body is 6|, the length of the

head 6|-, in the total length ; dorsal not notched, of uniform,

height, about half as high as the body, and not reaching the

caudal fin. ITo crest nor tentacles whatever. Lower canines

long ; upper ones short. Anterior profile of head, from upper

edge of orbit to the muzzle, rather oblique. Caudal fin, short,

rounded. Ground colour, yellow, with three or four rows of

small faint dark spots on the hinder part of the body, and a row

on the back below the dorsal fin. Anterior dorsal, with a dark

blotch on each ray and adjacent part of web near the base ; soft

dorsal, with three or four longitudinal dark stripes. A dark

spot behind the eye. In a third specimen, the cheeks and chin

are spotted ; the spots on the body are more conspicuous and

form a mesial line of larger spots of which the spot behind the

eye is the commencement. On the other hand, the markings

of the dorsal fin are faint. The anal is black edged.

OBJECTS EXHIBITED.

Dr. Bancroft exhibited— (1), Moths of a grass-green colour,

which had been bred from specimens of a caterpillar which he

had observed to be very destructive to the foliage of the " bitter-

bark," Alstonia constricia. (Dr. Bancroft also alluded to the

growing reputation which this bitter-bark was attaining, both

in Europe and America, and stated that this was partly due to

the fact that chemists in Germany had made it a subject of tho-

ough investigation. He also remarked that it was likely to

supersede both quinine and strychnia for the purpose of giving

tonicity to the stomach in cases of fever). (2), A sample of a

very valuable rice—the celebrated American " Golden Hull "

—

procured from plants which had been self-sown in a swamp

near Brisbane. (3), A scapular of a large turtle, derived from an
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animal whicli had been stranded in the estuaiy of the Brisbane

River

Mr. Alexander Turner exhibited the felted silken-investing

web of a caterpillar's nest, which had been sent to him from

the Maranoa district, where nests, similar to that from which

the specimen had been derived, are very numerous, and drew

attention to the favourable appearances of the silk composing it.

Mr. C. W. De Vis exhibited a sample of antimony regulus,

which had been forwarded fi-om Northcote to the Queensland

Museum by Mr. Field of that district.

r.

MEETING, FRIDAY, 24th JULY, 1885.

The Pbesident, J. BANCROFT, Esq., M.D., ix the Chair.

The following Report of the Council and Balance Sheet

were read, and afterwards, on the motion of L. A. Bernays, Esq.,

F.L.S., etc., adopted :

—

EEPOET OF THE COUNCIL.

To the Members of the Royal Society of Queensland.

Gentlemen,—Your Council has pleasure in congratulating

you on the satisfactory progress of the Society since the date of

the last annual meeting.

On the books of the Society thei-e are now 121 members

—

inclusive of 13, whose subscriptions for 1884 are still in ai-rear.

During the past year the Society has had to regret the loss of

Mr, D. MacCcnnel, of Cressbrook, and Mr. A. E. Phillips, of

Pine Hill.
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A census of the Society gives the following results :

—

Corresponding Members ... ... ... ... ... 1

Life Members (of late Queensland Philosophical Society) 13

Life Members (compounded) ... ... ... ... 9

Ordinary Members ... ... ... ... ... ... 96

Total 119

It will be seen from the Balance Sheet appended that the

Finances of the Society are in a satisfactory condition, notwith-

standing the fact that subscriptions due for the current year

—

amounting to forty-four pounds (£44)—have not been taken

into account. Tour Council would avail themselves of this

opportunity to respectfully urge upon those Members, whose

payments are in arrear, the desirability of retaining their

membership.

On the side of expenditure will be found the item " Grant to

Honorary Secretary, £25." This grant was made in July,

1884, on the recommendation of the Council, in consideration

of services rendered in connection with the establishment of the

Society.

The oi'dinary monthly sittings—ten in number—^have been

faii-ly attended. At these meetings twenty-six papers have

been read on the following subjects :

—

Ethnology 3

Hygiene... ... ... ... ... ... ... ... 1

Zoology ... ... ... ... ... ... ... ... 9

Botany (including Agriculture) 9

Geology (including Mineralogy and Palaeontology) ... 4

Two of these Papers have been contributed by gentlemen who

are not members of the Society, to whom, accordingly, your

thanks are specially due.

In addition to these formal Papers, short notices on isolated

subjects have, from time to time, been presented at the meetings.

This method of communication might, we think, with great
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advantage, be more fully practised, as it permits of the

permanent record of facts, often apparently trivial in themselves,

but usually of considerable value to future investigators ; and

it is one which especially commends itself to Members who

reside or travel in the country districts.

Your Council would direct your attention to the prepon-

derance of biological subjects brought under your notice, and

would hope that in future a Society, having very general aims,

and composed of members representing many different pro-

fessions, will be the means' of publishing researches in many

other branches of science. Such are the theoretical sciences, and

Astronomy, Heterology, Geodesy, Geology, Geography, and

Ethnology, with the different sub-departments of investigation

which they comprise. They would, especially in a Society

containing amongst its Members a large proportion of medical

men, insist on the value of an investigation into the pathology

of diseases, or phases of disease, peculiar to the Colony, as well

as of its native materia medica.

So fully impressed is your Council with the importance of

educing research in the directions indicated that, after mature

consideration, they recommend the adoption of a rule providing

for the formation of sections, or committees, to deal with special

branches or subjects of inquiry, and they hope that the function

of the Society may thus be more satisfactorily fulfilled.

The first volume of the Society's Proceedings has been issued

^o the Members, and distributed to societies and public scientific

institutions, many of which have furnished in return publica-

tions, whilst others have expressed their willingness to do so.

By this system of exchange, and by the liberality of private

donors, the library of the Society has been enriched by the

reception of 1(>0 books, pamphlets, or papers—received from 24

Societies, 4 Government Departments, and 19 individuals.

Particulars of these donations have from time to time been
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announced to you in the monthly Abstracts of the Society's

Proceedings.

Shortly after the date of the last annual meeting your Council

appointed a Sub-committee to take measures (in conformity with

precedent afforded by the actions of other Societies in similar

cases) for securing to the Society the proper sanction for the

use of the term " Royal ;" and on its recommendation adopted

the following petition to His Excellency Sir Anthony Musgrave,

which was duly forwarded to him :

—

To His Excellency Sir ANTHONY MUSGRAVE, Knight Com-

mander OF THE Order of St. Michael and St. George,

Governor and Commander-in-Chief of the Colony of Queens-

land AND its Dependencies.

The Humble Petition of the Members of a Society provisionally entitled

" The Eotal Society of Queensland," sheweth nnto your Excellency

as follows :

—

1. That your petitioners are a Society in the Colony of Qvieensland,

having for its objects the furtherance of Scientific Research, and

Pubhcation of Papers on matters of Scientific Interest.

2. That the Society was formed at the commencement of the present

year ; and subsequently the Queensland Philosophical Society,

which had been in existence for upwards of twenty years, became

incorporated with it ; and that it has already enrolled more than

one hundred persons as members.

3. That it is the unanimous desire of the Members of the Society to

obtain the gracious assent and approval of Her Majesty the Queen

to the use by them of the title Royal Society of Queensland.

4. That a similar privilege has been gi-anted to Societies of a kindred

nature in the Colonies of Victoria and New Soutb Wales.

Tour Petitioners, therefore, humblj' pray that your Excellency will be

pleased to take such steps as may be necessary to obtain the gracious

assent and approval of Her Majesty the Queen to the use by them of the

title Royal Society of Queensland.

And your Petitioners as in duty bound will ever pray, etc.

Signed on behalf of the Members,

Henry Tryon, JOSEPH BANCROFT,
Honorary Secretary. President.
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To a letter forwarded with this petition, and which contained

also a list of the Members, and a copy of the rules of the

Society, the following reply was received :

—

Government House,

Brisbane, Queensland,

29th December, 1884.

SiE,—I have the honor, by direction of the Governor, to acknowledge

the receipt of your letter of the 19th instant and its enclosures, and to

say in reply, that His Excellency has had much pleasvire in moving the

Secretary of State for the Colonies to obtain the necessary permission for

the use of the title of " Eoyal Society of Queensland" by your Society.

I have the honor to be. Sir,

Your obedient Servant,

Henry Teton, Esq., ANTHOXY MUSGRAYE, P.S.

Hon. Secretary,

" E.oyal Society of Queensland."

And, at a more recent date, the subjoined announcement was

received :

—

GOVEENJIENT HoUSE,

Beisbane, Queensland,

6th May, 1885.

Sir,—I have the honor, by direction of the Governor, to acquaint you

that His Excellency yesterday received a despatch from the Et. Hon. the

Secretary of State for the Colonies, desiring the Governor to inform you

that Her Majesty has been graciously pleased to comply with the prayer

that your Society may be permitted to assume the title of the " Royal

Society of Queensland."

I have the honor to be. Sir,

Your obedient Servant,

J. Bancroft, Esq., M.D. ANTH0]ST MUSGRAVE, P.S. '

President,

" Royal Society of Queensland."

It is now incumbent on the Members to make the Society

worthy of its title.

Signed on behalf of the Council,

JOSEPH BANCROFT, M.D.,

\7th July, 1885. President.
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The following Presidential Address was then delivered :

—

PRESIDENTIAL ADPHESS,
BY

J. BANCROFT ESQ., M.D.

It falls to my lot, gentlemen, as president of this society, to

deliver an address on subjects of general interest to us as colo-

nists, and members of the Royal Society of Queensland, and

I am sorry the duty devolves on one who lays no claim to

ability as writer or speaker.

We have recently by the favour of his Excellency Sir A. Mus-

grave, received permission from Her Majesty the Queen, to use

the title " Royal Society of Queensland," and although some of

you would have felt more content to call yourselves the Natural

History Society of Queensland, we accept the moi-e honorable

designation, and hope you will make efforts so to work as to

deserve the name adopted.

With regard to the late Queensland Philosophical Society,

which has been amalgamated with the present society,

I may state that in the year 1859 the nucleus of this

Society met in the old hospital that stood on the ground now
occupied by the Supreme Court. Its most energetic member,

at that time, and founder was the late Dr. F. J. Barton. The

chief efforts of the Queensland Philosopldcal Society were at

first directed to the furtherance of the study of meteorology, and

the establishment of a museum. In the earliest records of the

society are to be found documents relating to the study of rain-

fall and water supply that are singularly applicable to the wants

of the present time. Dr. Barton acted as meteorological

observer to the colony, and died at his post as hospital surgeon,

and his contributions to the records of the Brisbane Hospital

may be studied with much profit. I have had occasion to ex-

amine the first case-books of this institution for the purpose of
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learning what were the ailments from which the earlier Chinese

immigrants to this colony siaffered. The particulars are most

carefully recorded in them, and although Dr. Barton has not

used the words leprosy and elephantoid disease, the descriptioas

he has detailed leave no douht in the mind of any experienced

surgeon who reads them, that several of the patients were con-

firmed lepers, and also that elephantoid disease was at this early

date (1853) introduced into the colony. After the death of Dr.

Barton the Rev. Mr. Bliss acted as secretary to the Philosophi-

cal Society, and compiled the meteorological statistics. He has

since died in England. For many years Sir James Cockle,

whose high rank as a mathematician was then as now generally

recognised, was its president, and several very learned papers

from his pen are to be found in the printed records of the

Society. By the death of Mr. Charles Coxen the society lost an

excellent supporter, whose investigations into the conchology

and ornithology of Queensland, and whose study of the habits

of bower-birds in particular have made his name famous. This

reputation is shared also by the late Mr. H. C. Rawnsley, who
wrote on this last subject, as well as on the lyre bird, in 1863-5.

Mr. Sylvester Diggles was for many years a great supporter of

the society, and did much to elucidate the entomology of Queens

land. His publication of " The Ornithology of Australia," is

well known. The late Mr. Tiffin, Colonial Architect, took much

intei-est in the growing improvements in sanitary contrivances,

and read a paper on the subject in the year 1866. Of the mem-
bers of the society still living in Queensland I have no remarks

to make, as they, it is to be hoped, will, at any rate by their

contributions to the records of the Royal Society, prevent their

names from being forgotten.

Of the subjects on which I had the privilege of reading papers

on A^arious occasions before the late Queensland Philosophical

Society, I will refer to the following as suggestive of further

research. The account of poisonotis animals, which I wrote in
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1866, was republished last year in the Australian Medical Gazette

of Sydney, with the addition of a history of a new form of loss

of sig'ht (lasting for several weeks), which I alluded to under

the term " tick blindness," as being caused by the bite of one of

our poisonous scrub " ticks." Concerning Pi^itri, written in

1872, I should remark that this plant is not yet in cultivation

in any Australian gardens. Its properties are apparently iden-

tical with those of tobacco, and it is not a little intere.sting to

ethnologists—that these two plants, the only ones yet known to

science as containing the poisonous nicotine alkaloid, should

have been found out by rude races of mankind—the American

Indians discovering tobacco ages ago in North America ; and,

for a time that cannot be computed, the central Australian

using the far more powerful Pituri leaf to chew before under-

taking any unusual exploit. My investigation of P'dnri with

that of Baron von Mueller led me to discover, in 1877, the my-

driatic Dubosia, perhaps the most powerful ag'ent known as a

paralyser of the internal muscles of the eye, and yielding a

drug which is now employed by ophthalmic surgeons all over the

world to decide the question of the fixity of the pupil. In this

connection I may mention a convenient drug for the purpose of

paralysing the accommodation of the eye, in the straw-coloured

liquid to be derived by pounding and subsequent pressure, from

the large tubular petals of the trumpet flower {^Datura arborea)

which is grown in Australian gardens. When these petals are

chewed by childi-en a very flushed state of the features takes

place -with delirium and uncontrollable muscular action. Chloro-

form will put an end to this disorderly condition, and, as far

as my experience goes, recovery may be expected. (I may here

remark that the Indian and Colonial Exhibition Commissioners

intend to forward a collection of Queensland drugs, which Mr.

Staiger the chemist is engaged in preparing. Several of these

drugs will be found very interesting and valuable additions to

our native materia medica.)
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In 1881, I brought a matter of some interest to botanical

students before tbe Philosophical Society, and seeing that, as

far as I am aware, there is no paper printed on the subject, I

take this opportunity of mentioning it. In May of that year I

was examining a brackish waterhole under the shade of an

Avicennia tree, and observed that the surface of the water was

strewn with a white flour-like powder. Seeking the source of

the powder, I found it issuing from the rootlets of the Avicennia

tree. These rootlets are pithy and full of air, and rise out of

the mud at the foot of all Avicennias, or " white mangroves."

I took rootlets with me for microscopic examination, and found

numerous spots casting off white flakes of corky cells. Thinking

that this had something to do with the circulation of air in the

pithy rootlets, I attached a rubber cap, and on immersing the

end of the rootlet in water, found air could be pressed from

the cap and made to issae from the spots that were casting off

floury particles. On comparing these spots with other similar

excrescences, I found them to correspond to what are called

lenticels, and, to make a long story short, that the corky incrus-

tations on peaches and other trees are respiratory organs. My
account of this discovery I sent to Professor Balfour, of Edin-

burgh, and he thought it sufficiently important to read it be-

fore the Royal Society of that city. Professor Balfour shortly

afterwards died. The communication was commented on by

the scientific papers of the time, and was mentioned in Nature.

Some other botanist in France had just come to the conclusion

that the lenticels were aerating organs, and in consequence of

his claim to priority and my friend's death, the communication

was not published by the Royal Society of Edinburgh, neither

was my manuscript returned. I propose to submit my original

paper on this subject to you at a future meeting, especially as

this discovery has thrown important light on the function of

lenticels and tends to clear up much that is obscure as to the

hpysiological import of the extensive development of these
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organs which we find on apple, pear, peach, plum, and the

great group of deciduous fruit trees ; and as much of the scien-

tific treatment of the stems of these trees depends on the correct

knowledge of the functions of lenticels. Lenticels begin

to open out between the fall of the leaf and the formation of

new foliage. All greasy applications tend to close up these

respiratory apertures, and lichenous growths starting amongst

their corky cells seriously injure the growth of the tree.

Having made these few remarks concerning the past history

of the Queensland Philosophical Society, and some of the work

that it accomplished, I shall now speak of a few Australian

affairs that interest us, after which I shall conclude with some

local matters deserving of notice. Taking a general view of

its position we find Australia occupying an increasing import-

ance in the concerns of the British Empire, not so much by

having contributed a handful of troops to assist the mother-

country in the Egyptian occupation, but by giving extensive

employment to British commercial energies, supplying the

old country with meat, gold (not to mention other metals),

grain, and, what is more than all these, homes for the homeless

population of Great Britain to an extent surpassed by no other

countiy on the face of the globe. The frozen meat trade, chiefly

from New Zealand, now makes a perceptible impression in the

supply of animal food for the city of London ; and although

the tinned, salted, and dried meats of former years have fallen

into unmerited neglect, not satisfying the prejudices of the

people, we may yet expect great results from them to both pro-

ducers and consumers, filling up wants that no freezing process

can supply. The boiling-down of thousands of prime animals

for their tallow alone has become a thing of the past, which it

will never again be necessary to have recourse to. The export

of Australian wool gives much occupation for shipping, and as

the country becomes more settled, and the production of fodder

and the supply of water become better understood, much greater
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results may be expected. Of gold, Queensland alone lias ex-

ported, in twelve years, in value, about £15,000,000 sterling.

During the last year the yield diminished somewhat, but may be

expected to increase, to which increase deeper sinking now

being put under the direction of the Government will be an

important auxiliary power. Then there are the other mineral

sources of wealth with which Queensland is so richly endowed.

"With regard to the mining in this and the other colonies, hind-

rances, by taxation and other legislative measures, have been

placed on Chinese occupying goldfields, as it was found that

these people, who came here by thousands, elbowed out the

Europeans. South Australia, however, has not woke up to the

understanding of the value of a goldfield in attracting a Euro-

pean population. It is well known that the stimulus of gold

has worked wonders in Queensland, and it is much to be

regretted that in the Northern Territory of South Australia the

mines are considered of no value, and are being ransacked by

Chinese—a people who, removing the gold, go to China, leaving

behind them improvements of no greater value than a bark hut

and an earth dam. It is to be hoped that in the future Federal

Council some effort will be made to rectify this wasteful

conduct.

Grain our friends in the Southern Colonies find to be so

cheap as to repay them poorly for their farming, and maize in

Queensland realises a higher price per bushel than wheat in

South Australia. We also find that wheats grown in India will

grow in similar parallels of latitude in Queensland without

destruction by rust, and whenever farmers chose to pay atten-

tion to the industry, breadstuffs may be easily grown to supply the

wants of the colony. My paper relating to experiments on the

growth of Indian wheats in Queensland was read to you a few

months past, and with the assistance of the Government some

extension of the industry may be expected.
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Regarding the population, we find that the physical powers of

our Australian youth are not surpassed by those in the Northern

Hemisphere, and laurels were won by us in cricket and now in

boating. The population of the Northern Queensland coast

towns shows no signs of deterioration, and boys and girls born

in the tropical latitudes that come to Brisbane to school are good

samples of Australian youth. They are not so rosy as the inhabi-

tants of Tasmania and New Zealand, but are their equals in

physical endurance.

Confining myself more to local affairs and particularly to

questions of health, I may state that the parasitic diseases due to

the presence or hydatids and filai-ia, demand special remark.

The latter (i.e. filaria) is a parasite that inhabits various struc-

tures of the body, and voids its embryonic brood into the circu-

lating blood. It causes chyluria, lymphatic varicosities, elephan-

toid limbs and growths. Judging from the hospital records of

the late Dr Barton, before referred to, I am of opinion that we
are indebted to the earlier Chinese immigration for this parasi-

tic disease—filaria—as well as for the less important affection,

leprosy. Some years since—from 1876 to 1880—filaria disease

was very common among our town children, some eighty cases

being under my observation. 1 have now to chronicle that the

investigations of the last five years show the disease to be extend-

ing little or no further in the city ; the outlying towns where

the water is defectiA^e contribute the only fresh cases of chyluria

and lymph tumours that fall under medical treatment. Though
this is not a medical paper, I may mention that in May, 1883,

I verified the opinion that the disease called scleroderma was a

form of elephantiasis, and was caused by the presence of filaria.

The account of this discovery has formed the subject of a com-

munication to Dr. Cobbold, of London. Mosquitoes take up

embryonic filaria with the blood they suck, then carrying them

to open tanks and wells perish in the water, which becomes

polluted with filaria. The fact was discovered by Dr. Manson,
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of Amoy, in 1876-7. Dr. John Mullen, of Fortitude Valley,

found the first case known here of chyluria in 1873, the late Dr.

Thomas Rowland, observing the disease in Ipswich about the

same time. I have a letter of his on the subject, dated 5th Dec-

ember, 1874. The parent worm was discovered in Brisbane in

in December, 1876. Now that we have water from the reservoir

at Enoggera and our tanks covered with metal gauze screens,

wells and underground tanks being closed, we may expect the

disease to diminish, especially if all doubtful water is boiled

or properly filtered. Hydatid disease in the western country

shows no sign of increase, though occasional cases occur. Only

a few days ago I removed about half-a-pint of hydatid cysts from

the back of a patient who had apparantly contracted the disease

about sixteen years ago. This disease is much more common in

the interior parts of the southern colonies, and would soon

become a thing of the past if children were taught the danger of

drinking pool-water to which dogs have access, for these animals

are well known to transport the embryo hydatids to such places,

having obtained them whilst feeding on the lungs and other

organs of uncooked sheep, which are often infested with these

parasites. An uncooked hydatid in the intestines of a dog leads

to the development of a small tape worm. These tape worms

live in the intestines for years, giving off eggs in the excreta of

the dog. Eggs swallowed by a human being or sheep grow into

hydatids.

Wells if kept properly covered should yield water safe to

drink. Pure water is the most important thing produced by

sanitary legislation, but our Health Act passed last session of

Parliament did nothing to this end. Water is, of all com-

modities in this arid country, what should be guarded as a

precious treasure
;
yet we see by some old Act, still in force, that

elaughter houses must be built within 60 feet of the bank of

creek. The clause reads thus :

—
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" And be it further enacted that no slaughter house, or place

for slaughtering cattle, shall be licensed in any town unless with-

in sixty feet of an accessible creek or river," if the same exist in

the neighbourhood. See Statutes of the Colony of Queensland,

Vol. I, Page 854, Clause XIV. This act ensures the pollution

of every running water near a Queensland town.

We see tanneries and felmongeries pouring their filthy water

direct into what were some years ago most lovely streams.

Truly the so-called civilised man is little better, and in this

respect is far worse than the aboriginal savage.

Children in England rarely drink water from brooks and

pools, preferring to go to the first pump. Such habit inculcated

in this country would be salutary.

Pure water at dairies should be insisted on, and careful

inspection as to cleanliness. Typhoid fever has often been traced

to this source. That it is very contagious there can be no doubt.

Just recently the celebrated surgeon, Dr. Fortescue, of Sydney,

was carried off at the early age of 45 by this disease. We
have much to learn as to the nature of the contagion of

typhoid. Over-exertion, whether mental or physical, by reducing

the powers of the individual renders him prone to take the

disease from slighter infection than would otherwise happen.

New comers of limited means worry and work themselves into

a state of feverish debility, often the beginning of typhoid. Some
method of flushing the more extensive drains of the city

should be contrived. Tanks (with a large escape plug) that

would fill by a ball and tap might be suddenly emptied at

the upper end of such drains ; and if done late in the day,

some of the bad smells in the lower parts of the city

might be diminished, and their bad effects minimised.

As to our present water supply, this could be relieved

of much of its mud and impurities before being furnished

to the inhabitants if proper reservoirs, where these matters

could subside, were made on the hills in the immediate
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neighbourliood. As our education improves so we may expect

our water supply. We can then wash, and be clean ; and to a

better education a teaching university is necessary, where the

arts and sciences of civilisation may have a home. The Botanic

Grardens, it is to be hoped, will be reserved for this purpose

;

the Museum it is understood will be erected there, and space

provided for its extension. We may then study rocks outside

in the open air, and not be compelled to examine minute

specimens in glass cases. Government House would be a fine

site for the university ; under the eye of Parliament it would

not languish for want of the needful pecuniary support. Our

students could have their boat races in the adjoining river, and

so keep up their stamina. There is room on this plot of land

for all needful adjuncts in zoology and botany, for the building

of aquaria, for the study of mining, engineering, and mechanics.

Given education, and all things are possible. From the study

of botany alone great things may be expected, and in adapting

suitable fodder plants to this widespread country our latent

pastoral resources may be extensively developed.

A vote of thanks having been unanimously accorded to Dr.

Bancroft for his presidential address, the following OflScers and

Council for the ensuing year were then chosen :

—

President,

L. A. Bernays, Esq., F.L.S., etc.; Vice-President, A. Norton,

Esq., M.L.A. ; Treasurer, W. D. Nisbet, Esq., M, Inst. C.E.

;

Hon. Secretary, Henry Trycn ; Council, J. Bancroft, Esq.,

M.D. ; L. J. Byrne, Esq. ; C. W. De Vis, Esq., M.A.

;

R. C. Rinqrose, Esq., M.A. ; W. A. Tclly, Esq., B.A., F.R.G.S.
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FRIDAY, AUGUST 7, 1885.

In the Presence of His Excellency, Sir Anthony

MusGRAVE, K.C.M.G., Patron of the Society; L. A.

Bernays, Esq., F.L.S., Etc., President, in the Chair.

NEW MEMBEES ELECTED.

Revd. W. E. Hellier, Clermont; J. Fenwick, Esq., Brisbane;

Sir Thomas M'llwraith, L.L.D., K.C.M.G. ; C. E. Chubb, Q.C.,

M.L.A.

DONATIONS ANNOUNCED.

" Russkago Geographitcheskago Obshtchestva " Transactions.

Vol. XX. 1, and Vol. XXI:, 1, 2. St. Petersbiirgh, 1885. From
the Societe Imperiale Russe de Geographie.

" Atti della Societa Toscaua di Scienze Naturali," Vol. IV.,

pg. 167-229. Pisa, 1885. From the Society.

"The Midland Medical Miscellany," Vol. IV., Nos. 41, 42.

Leicester, 1885. From the Editor.

"Journal of Conchology," Vol. IV., No. 10, Leeds, 1885.

From the Conchological Society of Great Britain.

" Results of Rain and River Observations made in Nevp South

Wales, during 1884," Sydney, 1885. From the Government

Astronomer, New South Wales.

" Pi'oceedings of the Linnean Society of New South Wales,"

Vol. X., Pt. 1, 2. Sydney, 1885. From the Society.

" The Australian Irrigationist," Nos. 10, 11, 12. Melbourne,

1885. From the Editor.

" Proceedings of the Nova Scotia Institute of Natural

Science," Vol. VL, Pt. 2. Halifax, 1885. From the Institute.

" Proceedings of the Academy of Natural Sciences," 1885,

Pt. 1. Philadelphia, 1885. From the Academy.

" Ninteenth Annual Report of the Queensland Acclimatization

Society." Brisbane, 1885. From the Society.
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" Transactions and Proceedings of the Victorian Institute of

Engineers," Vol. I , II. Melbourne, 1874-84. From the Institute.

Twelve papers relating to Australian and Polynesian Con-

chology, by John Brazier, Esq., C.M.Z.S. (Pamphlets). From

the Author.

" Descriptive Notes on Papuan Plants," by Baron Ferdinand

von Miiller, K.C.M.G., F.R.S., &c., No. VI. Melbourne, 1885.

From the Author.

"Journal of Pharmacy," Vol. I., No. 1. Melbourne, 1885-

From the Pharmaceutical Society of Australasia.

" Report of the Third Annual State Viticultural Convention."

San Francisco, 1884. From L. A. Bernays, Esq., F.L.S., &c.

" The Chemical Compositions of Certain Rocks of New South

Wales," and " On some New South Wales Minerals," by A.

Liversidge, Esq., F.R.S. Sydney, 1880 and 1884. (Proc. Roy.

Sec, N.S.W.). From the Author.

The following papers were read :

—

THE PAPUANS:
COMPARATIVE NOTES ON VARIOUS AUTHORS WITH

ORIGINAL OBSERVATIONS,
BY

WILLIAM E. ARMIT, F.L.S., F.R.G.S.

During my ramblings in New Guinea I devoted much

attention and study to the different tribes with which I came

in contact, intending to place my observations on record for

comparison with those instituted by Wallace and D'Albertis

—the only scientists who, as far as I knew, had published any-

thing bearing on the Papuans as a race. Since my i-eturn to

Queensland, however, I have received a contribution to this

interesting and important subject from the pen of Dr. 0. Finsch,
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who visited the South Sea Islands and N'ew Guinea on behalf

of the National Museum of Berlin in 1882. I intend here to

give a resume of the leading observations of Wallace, D'Albez'tis,

and Finsch, their deductions and conclusions, and to add my own

experiences in the different portions of the islands visited. This

will give enquirers and students the leading facts, as

far as at present known to us, in a concise form, and enable

them to compare them with their own observations or those

of subsequent observers. It must be understood that I do not

claim any undue importance for these notes as it will be

patent to all, that many and more extended researches will have

to be undertaken before any definite idea can be formed as to

the origin of the Papuans as a race ; which are the typical

descendants of the original inhabitants of New Guinea, and

what causes have led to the remarkable divergences from

that type, which the explorer meets with wherever he may
turn his footsteps.

Mr. A. R. Wallace^ places the boundary line between the

Malays and Papuans in the Island of Gilolo. In the vicinity of

Sahoe he found a people differing in many i-espects from the

Malays. These people were known as " Alfuros," and he des-

cribes them thus :
—

" Their stature and their features as well as

their disposition and habits are almost the same as those of the

Papuans
; their hair is semi-Papuan—neither straight, smooth,

and glossy, like all true Malays, nor so frizzly and woolly as the

perfect Papuan type, but always crisp, waved, and rough, such

as often occurs among the true Papuans, but never among the

Malays. Their colour alone is often exactly that of the Malay,

or even lighter. Of course there has been intermixture, and

there occur, occasionally, individuals which it is difficult to

classify ; but in most cases, the large somewhat aquiline nose,

with elongated apex, the tall stature, the waved hair, the

^The Malay Archipelago, 1 Vol. Edition, 1872; pp. 316-17.
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bearded face and hairy body, as well as the less reserved manner

and louder voice, unmistakeably proclaim the Papuan type.

Here then I discovered the exact boundary line between the

Malay and Papuan races, and at a spot where no other writer

had expected it."

Subsequently Mr. Wallace visited the Ke Islands and was

struck Avith the differences existing between the Malay and

Papuan races, whose representatives he then saw for the first

time.

He says:—" ^The sooty blackness of the skin, the mop-like

head of frizzly hair, and, most important of all, the marked,

form of countenance of quite a different type from that of the

Malay, are what we cannot believe to result from mere climatal

or other modifying influences on one and the same race.

The Papuan has a face which, we may say, is compressed and

projecting. The brows are protuberant and overhanging,

the mouth large and prominent, while the nose is very large,

the apex elongated downwards, the ridge thick, and the nostrils

large. It is an obtrusive and remarkable feature in the coun-

tenance. The twisted beard and frizzly hair complete this

remai-kable contrast."

He was struck by the wild and boisterous conduct of these

Ke men, so different from the taciturn demeanour of the

Malays. Of the Aru Islanders Mr. Wallace remarks :

—

" i^The natives here, even those who seem to be of pure Papuan

race, were much moi^e reserved than those of Ke." This he

ascribes to having seen them only among strangers and in

small parties ; but, even under these circumstances, the typical

characteristics could not be long repressed. Boys walked along

singing or talking aloud to themselves quite a (negro

characteristic).

lib. pp. 416-17.

'Malay Archipelago, 1872 ; p. 585 et seq
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Mr. Wallace sums up his observations on tlie typical Papuan

race—which he contrasts with the Malay—as follows :
—

" The

typical Papuan race is, in many respects, the very opposite of

the Malay, and it has hitherto been very imperfectly described.

Colourofbody,isadeep sooty brown, orblack, sometimes approach-

ing, but never quite equalling, the jet black of some negro races.

It varies in tint, however, more than that of the Malay, and is

sometimes a dusky brown. The hair is very peculiar, being

harsh, dry, and frizzly, growing in little tufts or curls, which in

youth are very short and compact, but aftei-wards grow out to a

considerable length, forming the compact frizzled mop which is

the Papuan's pride and glory. The face is adorned with a beard

of the same frizzly nature as the hair of the head. The arms,

legs, and breast are also more or less clothed with hair of a

similar nature.

" In stature, the Papuan decidedly surpasses the Malay, and is,

perhaps, equal, or even superior, to the average of Europeans.

The legs are long and thin, and the hands and feet larger than

in the Malays. The face is somewhat elongated, the forehead

flattish, the brows very prominent ; the nose is large, rather

arched and high, the base thick, the nostrils broad, with the

aperture hidden, owing to the tip of the nose being elongated

;

the mouth is large, the lips thick and protuberant."

The moral characteristics of the Papuan also separate him

from the Malay.

" He is impulsive and demonstrative in speech and action.

His emotions and passions express themselves in shouts and

laughter, in yells and frantic leapings. Women and children take

their share in every discussion, and seem little alarmed at the

sight of strangers and Europeans."

Intellectually, Mr. Wallace places the Papuans above the

Malay, although they had failed as yet in advancing towards

civilisation. The comparison, however, seems to me rather

invidious, as the Malay has for centuries been influenced by
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Asiatic and Arab races, whereas the Papuans have been visited

only by a few Malay traders, many of whom were little better

than pirates—not likely to trouble themselves about the culture

of the tribes they came in contact with. Even these wandering

Bugis and Malacca men did not venture beyond the Ai'u

Islands and the more northern portion of the great island of

New Guinea.

Mr. Wallace noticed that the Papuan has more vital energy

than the jMalay ; that he has a greater appreciation of art than his

taciturn neighbour ; but that, on the other hand, he falls far

below him in the affections and moral sentiments.

*' In the treatment of their children they are often violent and

cruel ; and this is due to the greater vigour and energy of mind»

which produces a harsher discipline, and always, sooner or later,

leads to the rebellion of the weaker against the stronger—the

people against their rulers, the slave against his master, or the

child against his parent."

Mr. Wallace's boundary line includes as Papuans the Alfuros

of Sahoe and Galela in Gilolo, those of Ceram, of Bouru, of

Timor, Flores, and Sandlewood Islands, and of Timor Laut

(Tenimber Islands), the Ke Islanders, those of Aru (although

these have been mixed with strains of European blood, which

are traceable, according to that eminent naturalist, to the

Poi-tuguese and Dutch, and also with the Chinese and Malays,

who have for more than two centuries made Dobbo the head-

quarters of their yearly trading expeditions). Of course. New
Guinea is the centre of the race, being by far the largest and

most densely populated island in the region inhabited by the

Papuans.

In the above description of the physical and moral aspects of

the typical Papuan, Mr. Wallace makes the large aquiline nose a

distinctive racial characteristic, which my own extended observa-

tions do not corroborate. That it obtains in the north

and north-west, is indubitably certain. It also occurs .fitfully
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along the south-east coast of New Guinea, notably among the

Motu-Motu and the Motu of Port Moresby, and the tribes at

Hula. But inland, this feature is noticeable by its very rare

occurrence. I noticed but few instances of it among the Koiari,

the Ekiri, the Sogore, and Maroca tribes.

The Haveri, Faveri, Dedouri, and Seramina tribes also struck

me as being of a different type to the Motu, not only in

the shape of the nose, but moi-e especially in the absence of the

the terrific chevelure, which among all these inland tribes never

attains the size or colour, of which a Motu warrior is so proud.

No doubt this large aquiline nose, in approximating the face

to that of some Europeans, imparts a peculiarly intelligent expres-

sion to those who possess it ; but it is no more typical of the race

than such a form of nose would be typical of an European.

Besides the tribes I have just mentioned, I also enjoyed ample

opportunities of studying the people of Teste, Bentley, Dinner,

Heath, Blan chard, Hayter, Basilisk, and Moresby Islands, of

the D'Entrecasteaux, Engineer, and Redlich Groups, and of

Milne Bay and East Cape (on the Island of New Guinea).

The large aquiline nose of the Papuan Gulf was only of very

rare occurrence at all these places. A few individuals were

noticeable through its possession, and invariably appeared more

intelligent than their broad and fiat-nosed compatriots. But

this was only in appearance, for this superior intelligence had no

foundation in fact, and these men were often more stupid and

duller of apprehension than othei'S whose looks did not raise

any futile hopes.

I have also seen Roman and Jewish forms of noses among
several tribes. The former generally imparted a stern look to

the men, and reminded me forcibly of a Red Indian; while the

latter brought the Jewish type of face into my mind, as soon as

I gazed on it.

Many of the Papuans I have seen would pass muster as pure

negroes, or natives of the Soudan.
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I may here mention, incidentally, that a boy who was taken

home from New Britain by Dr. Finsch, and introduced by him

to the leading German ethnologists and anthropologists, was at

once put down as an African ! This will give you an idea of

the riddle which scientists have to solve before the origin of the

Papuan race can be traced.

Signor D'Albertis' work on New Guinea bristles with notices

of the natives at the different spots visited by him during his

several expeditions. It would be impossible in this paper to

quote all these, but a few collated from the mass will suflfice to

give an idea of his theories touching the Papuans as a race.

In the forest on the coast of Emberbaki, he met a family of

Alfuros. These people differ very widely from the Alfuros of

Gilolo, descr-ibed by Wallace. They were hunting, and are

described as follows :
—" ^ There were two men, two women, and

several children. They showed no fear of me, and I went quite

near to them. . . . The men were tall, and their skins very

black ; the women, whose skins were perhaps still blacker, had

engaging faces; theywere, Imay say, even pretty, notwithstanding

their blacker colour. Their features were by no means defec-

tive. They had not long, but, on the contrary, rather round

faces. They appeared stout, and well fed, and I observed that

their breasts were beautifully shaped and I'ounded. Their eyes

were remarkably fine . . . Their hair was curly and

unkempt. . . They are of a type sufficiently resembling that

of the people of Dorey to be recognised as akin to the latter."

" ^At Ramoi, a little village on the coast of New Guinea, a

few miles from the sea, there is a small population which may

be considered of almost pure blood. These people are very

dark in colour, of low stature, with woolly hair, small eyes, and

flattened noses. They seemed to me the poorest people in the

1" New Guinea, Vol. 1, p. 66."

2New Guinea, by L. M. D'Albertis, 1881 ; Vol. 1 pp. 215-16.
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world and the gloomiest. I was there a fortnight and never

saw one of them laugh Some people from the

interior came to this village, and they appeared to me to differ

materially from the Ramoi men. They were not so dark, were

of smaller size, and more prognathous. Their hair was divided

into numbei's of little tufts and rolled on bits of bamboo."

Speaking of the Arfaks of Audai, he says:—" ^They are a

fine race, tall of stature, and strong, and physically they seem

superior to the inhabitants of the coast. They offer more

homogeneity of type, and may be considered as the type of the

mountain tribes. Their hair is exceedingly thick, black, and

woolly, but so covered with grease that its real colour and

nature is hidden. I occasionally met with men who had thick,

though not long, beards, and their bodies covered all over with

hair. The body hair has a reddish tint. Their skin is very

dark, almost black, without being actually so. The forehead

is, in general, narrow and somewhat retreating. The cheek

bones are very high, and projecting beyond the eye orbits. The

nose is almost always aqiiiline ; the lips are well formed, but

with a tendency to project ; the chin is small and pointed. The

women have rounder faces, less retreating foreheads, and less

depressed temples, for which reasons the cheek bones do not

appear so prominent as in the men."

At Battulei and Comul, at the extreme north point of Aru,

D'Albertis found " a population of a special character which

seems to be a distinct branch of the so-called Papuan family. "^

He, however, does not include the chiefs, who are of Malay

extraction. These people differ from any of the Papuans the

Italian explorer had met, and are described thus:—" ^The

men's figures are not only slight, but elegant and well pro-

portioned in every limb, and they have an open and unem-

ilb. Vol. 1 p. 217.

*New Guinea, Vol. 1 p. 219.

'New Guinea, Vol. 1 p. 220.
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barrassed manner which shows that there is a mental as well as

physical difference between them. Their features are more

regular, though they cannot be said to attain to European out-

line, they recall the Arab cast of feature. Their skin is less

dark than that of the people we have hitherto seen, their hair

not so crisp—-it is indeed often worn in long ringlets, their

features are less harsh and hardly at all prognathous. Though

the forehead is retreating, it is not so narrow, nor are the

temples so depressed as in the people we have previously seen."

There can, I think, be little doubt that these people are not

true Papuans, and that at some pei'iod, more or less remote, a

mixture must have taken place either with the early Portugese

or Dutch settlers, which is even now slowly giving place to the

preponderating element of the Papuan i^ace. The fact that the

hail' IS not seldom worn in long ringlets is, to my mind, a con-

vincing fact of such admixture of foreign, and presumably

European blood, as in no case have I ever observed or read of

true Papuan hair being worn as above mentioned. Its frizzly

nature at once precludes the possibility of its adaptation to the

form of a long ringlet. Signer D'Albertis next reviews the

natives of Orangerie Bay, who, at the time of his visit in 1872,

were remarkably friendly, eagerto trade for dim-dim, as they called

iron, and now call white men, and with whom not the slightest

unfriendliness occurred. Now, after a lapse of little more than

a decade, the Orangerie Bay coast is the most dangerous in New
Guinea. These friendly people have been goaded into hostility

and reprisal by the harsh treatment of unscrupulous white

men, who, under the guise of friendship, robbed them and

outraged their women.

"^ We are at Orangerie Bay—a crowd of people surrounds

us, here again we find a mixture of type. The colour of this

people is lighter than any we have hitherto seen, but all are

^New Guinea, Vol. 1 p. 221.
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Bot equally light—some are more, some less so. Their hair is

not woolly, but is crisp. In the case of some indi\'id.ual3,

especially women, who wore it short, it looked, like smooth hair.

There are aquiline noses here, but that shape is less common

than at the Ai'u Islands and in the north-west of ITew Guinea.

The people are smaller in stature, the head is rounder, and the

outline of the face is more regular.

" They are a people living, as it were, in the age of stone ; for

although they know of iron by the name of " dim-dim," they

possess none, and all their instruments are of stone, or bone, or

wood. From this it might be thought that they have kept

themselves from all contact with foreigners. But, on the

contrary, among all the tribes whom I visited, this one presents

the greatest confusion of type. It is certain that two races, per-

haps equally savage and pi'imitive—although I am not able to

say which two—have come into contact here and have produced

the present population."

Here D'Albertis seems to have been fairly puzzled by the

diversity of what he calls type, but which to almost any one

accustomed to the inland tribes would appear only as individual

variations from some original type, variations due, I believe, to

marriages between individuals of ti-ibes far removed from each

other, assisted, no doubt, by climatal and dietetic conditions. N'o

one who has lived among these semi-savages has failed to

observe the peculiar bias their females possess of being carried

away by their emotions when admiring any object which has

pleased their fancy. This is very noticeable when a visitor

from some distant tribe arrives in a village. Should he be a

comely man, from their point of view, which I need hardly say

differs very widely from our own art-rules, they openly declare

their admiration of the new comer, to the annoyance of their

own admirers, who resent this sort of desertion in the most

marked manner. I believe that slight differences in typical

Papuans are due entirely to sexual selection, for I have noticed
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these reproduced in the offspring in several cases which I took

the trouble to watch.

The theory of mixed races does not hold good in searching

out the origin of the true Papuan. Had such a mixture of

two, or more races taken place, it must have occurred during a

period so remote that the offspring of such mixture or mixtures

would, through future crossings, have been eventually absorbed

into one or other of these races, and would leave no traces of the

weaker or suppressed race for future observers. It would, I

believe, be puerile to expect or even suppose that the races

would be so evenly balanced that each could retain its own

typical characteristics, and at the same time co-operate in the

formation of a third or hybrid race. Such ideal conditions may

read very well on paper, but they cannot exist in nature,

certainly not among members of the human race.

I think thei^efore that the many different tribes which, in the

aggi'Cgate, make up the Papuan race of the present day, have

in themselves all the necessary ingredients which, through

time, have eventuated the present inhabitants of Papua without

having recourse to the theory of a conquering race or races

having left an indelible brand upon the original indigenes of

the soil.

It now remains to quote Signer D'Albertis' views regarding

the natives of the Fly River, the last portion of New Guinea

explored by him

—

" ^At Kiwai we have a prognathous people with small round

heads, low and very narrow foreheads, zygomatic arch and

upper orbits very strongly marked, and the temporal bones

excessively depressed.

"Near Canoe Island we found, at only fifty miles from

Kiwai, a prognathous but otherwise completely different type
;

the skull flattened at the top and extremely long from back to

»New Guinea, L. M. D'Albertis, 1881; Vol. 2 p. 377.
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front ; forehead, where it existed at all, retreating ; the

prominence above the eje-orbits, so greatly developed in the

skulls of Kiwai, is entirely absent, and the temporal bones less

depressed than in the first named type.

" In the interior we found the natives hardly at all prog-

nathous, the skull still smaller, and the forehead high and

almost perpendicular; moderate zygomatic arches, the eye-

orbits scarcely marked, and the temporal bones very little

depressed ; the skull somewhat long, but not much flattened.

" From this it is evident that at least three distinct types are

in existence, although they may, perhaps, belong to one series."

Here this eminent naturalist is entirely at fault. The three

races, or types, are clearly referable to one original, or, at all

events, constant type, that which occurs inland.

Signor D'Albertis was, evidently, unaware that the people of

Kiwai, Taibai, and Katau practice the custom of artificially

flattening, kneading, and moulding the skulls of infants into the

shape they consider the most beautiful. It follows, therefore,

that all such crania are valueless from a classification point of

view. But I believe that anthropologists are beginning to realise

the fact that the cranial shape in widely-separated races often

approximates so closely as to render it impossible to discern one

from the other. There occur also such a diversity, such a

number of aberrant forms, that it becomes a matter of extreme

difiiculty to decide which skull, even in a very extended series

from one spot, should be considered as typical. The day is not

very far distant when the cranium will be discarded in favour of

something presenting more constant characteristics, the presence

or absence of which would enable the observer to arrive at some

satisfactory decision.

Of the inland natives, D'Albertis writes :
— " ^We perceive^

however, with surprise that these people of the interior are

iNew Guinea, L. M. D'Albertis, Vol. II., p. 378.
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farther advanced tovpards civilisation than those dv^elling nearer

to the sea. We find them using cloth, finely hand-v5^oven of

bark-fibre ; cement is used to fasten together the component

parts of their arrows ; and also various kinds of varnish, showing

a great advance on those people who only employ red or yellow

earth, lime, or charcoal to colour and adorn their ornamental

work."

West of Katau dwell some tribes which are constantly at war

with the people of Moatta, and these, Signor D'Albertis con-

siders, belong to a distinct type. " ^These skulls came from

Badu-hubere, and are remarkable for being much flattened at

the sides, for their length, for their weierht, and for other

strongly marked characteristics, which indicate that they belong

to an excessively low type."

In reality, these skulls merely prove that a different form of

cranium being considered fashionable among the tribes from

which they were captured, the infants are subjected to the pro-

cess necessary to secure that form.

It is, however, interesting to note that this practice of

artificially kneading the skull into any desired shape is in vogue

among the tribes inhabiting Australia, and we may believe that

it has found its way across Torres Straits to the mouth of the

Fly River, and, presumably, along the coast on either side for

some distance. There is no appearance, however, of its being

practised in the interior, which, I believe, is easily accounted for,

as the natives on the coast are constantly at war with the so-

called bushmen. These, I believe, from my own observations

made at the headquarters of nine distinct tribes between Port

Moresby and Coguila, exclusive of the Motu tribe, which is a

coast tribe, or the Koitapu, who have become amalgamated with

their thievish neighbours, represent the typical Papuan race as

found throughout the south-east peninsula of New Guinea.

lib. Vol. II., p 381.
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They outnumber the coast tribes, and are, in many respects,

superior to them, morally and physically.

But even in a given tribe the explorer invariably finds so

many individual variations from what he considers the typical

form, that he becomes sorely puzzled to form any distinct idea

—

unless, indeed, he remembers that even inaciowdof EurojDeans

the same diversity of form is, invariably, found, ranging from

the dolycocephalic to the brachycephalic type, and including

innumerable variations and aberra.tions from either type.

Prognathous and orthognathous people are met with at every

turn, and yet no one doubts for a moment that they belong to

one and the same race. The same remarks apply to colour.

Many white men approximate very closely to Creoles—using the

term in its present acceptation—yet no one would care to inform

them that they had a strain of black blood in their veins.

I think, therefore, that it only tends to complicate matters if

we take note of every shade of colour, or peculiar formation of

cranium, met with in New Guinea. The fact that for centuries,

perhaps for ages, the Papuans have been separated throughout

the length and breadth of the Island into numerous distinct

tribes—nearly every one of which has its own dialect, its own
habits and customs, differing in a greater or lesser degree from

those of its neighbours, with whom a constant, or almost con-

stant, though desultory war is carried on—accounts for many
of the variations, which are so noticeable at present.

Had we found New Guinea governed by one independent

sovereign, forming one nation instead of hundreds of indepen-

dent tribes, speaking one language instead of, as at present,

numerous dialects, we should not hesitate to own them as one

race. Now, however, we speak of black, brown, and white

Papuans, of Alfuros, of the indigenes of the interior, as if these

were all distinct races ; and to further complicate matters, Mr.

Ranken talks of Mahori invaders^—a collective name adopted to

include a mythical wave of conquerors from the eastern race of
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brown Polynesians, although it would puzzle anyone to tell how

or when these people came to New Guinea.

I now come to the observations instituted by the eminent

ethnologist, Dr. 0. Finsch, who made the study of the Poly-

nesian races a speciality for a period extending over a number

of years (1879-1882).

Dr. Finsch not only took measurements of representative

types wherever he went, but also obtained a large seiies of

plaster-casts of living subjects, and numerous photographs of

both sexes, the whole collection thus brought together contain-

ing 200 plaster-casts, 300 crania, 200 samples of hair, 300 photo-

graphs, and many outlines of hands and feet. As a scientific

contribution to the ethnology of Oceania, this collection is, I

believe, unsurpassed.

It is a pity that our own Governments do not combine to obtain

equally valuable materials towards the enrichment of our

national collections before the advent of the white man renders

the collection of these valuable and interesting curiosities no

longer possible, by reason of the introduction of iron and steel,

of beads and calicoes, among the races of the different island

groups. Even at Sogore, sixty miles from Port Moresby, the

chief, Bia-Irican, told me that when Mr. G oldie first paid his

people with hatchets they threw all their stone a.^es and adzes

away. 1 subsequently found some of these in the plantations,

and beside the paths leading from village to village. It behoves

us, therefoi'C, to take time by the forelock if we desire to see the

life-history of this interesting race depicted in our Museum.

^Dr. Finsch is of opinion, after studying different tribes in

New Guinea, from the north-west to East Cape, including

Salwattee, the Islands of Torres Straits, Saibai, Elema, near

Cape Possession; Maiva, in Hall Sound; Port Moresby, the

Koiara of Astrolabe, the Sugairi or Sogore, of the Upper Laloki,

^Anthropologische Ergebnisse, 0. Finch, Berlin, 1884, p. 38 et seg.
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Kabadi, on the Aroa River, Hood Bay, and Aroma Districts,

that there is no reason to believe that any mixture of races has

ever taken place among the people at present inhabiting the

island.

He includes the people of New Britain, New Ireland, Solomon

Islands, the New Hebrides, the Loyalty Islands, and Fiji as

belonging to the true Papuans.

To these must be added the inhabitants of the Louisiade

Archipelago, who differ in no respect from the Papuans of New
Guinea.

^Dr. Finsch describes the Papuan or Melanesian as being of a

deep brown, and not seldom as black as a typical negro or as

light as a Polynesian or Malay. These light-coloured varieties

are referable to individual variation, although sometimes occur-

ring in whole families. In no case can they be said to be

the result of a mixture of races. In fact, he declares that he

never came in contact with a tribe of Papuans which gave him

the impression of being the result of a crossing of different

races. He is of opinion that a cross between the Papuan and

Polynesian races is invariably reabsorbed into one or the other of

these races by further crossing. He is also of opinion that the

same thing occurs in the case of a mixture with Europeans.

He also quotes the occurrence of light-coloured varieties

among coloured races, and notably among the Cingalese who, he

maintains, are as dark as Melanesians. He noticed the occur-

rence of light-coloured individuals in neai'ly every tribe visited,

but they were of more constant i-ecurrence and in greater

numbers on the south-east coast of New Guinea. Here also he

noticed the strange fact that not seldom a light-coloured tribe

was sandwiched between two other tribes much darker than

itself. He found the Papuan skin as smooth and soft as that of

Europeans.

lib. p. 34.

H
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Their hair is subject to considerable variations in colour and

texture. He also notices that the distribution of the hair over

the scalp is the same in Papuans as in Europeans, and that,

therefore, the tufty growth, or grouping, of the hair as a racial

character must be rejected.

Generally, the frizzly variety of hair is the most noticeable.

The straight-growing hair assumes, after a very short growth,

a cork-screwy form, and becomes, by degrees, a thick, woolly,

mass or mop, which imparts a negro-like appeai'ance or element

to the Papuan.

Besides this finely-frizzled hair, he notes the occurrence of

coarsely frizzled, wavy, curly, crimpy, and quite straight hair,

all these varieties occurring quite naturally, without any arti-

ficial help.

Although the usual colour is dark brown to black, it varies

quite as much as the texture ; the ends are often chestnut or

rust-brown, and in children often quite blond; but even in these

little flaxen heads the roots are invariably dark brown or black.

These natural and important aberrations in the texture and

colour of the Papuan hair are further intensified by the applica-

tion of artificial means, as we hardly ever find it worn in its

natural state.

In many tribes it is dressed with lime, wood-ash, vegetable

dyes, and other extraneous substances, which completely alter

its original colour from dark brown to reddish-brown or dark

safeon-yellow, or cause it to become matted into a number of

greasy locks. In other tribes where no artificial applications

are considered fashionable the hair is constantly and carefully

combed by means of the well-known six or eight pronged comb,

which soon changes its texture. This also occurs through the

many artistic or grotesque methods of wearing the hair in vogue

at different places, and differing even in the sexes of one

locality, and these causes render any hard and fast description

of Papuan hair as a predominant racial character impossible.
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There is not, as a rule, any large growth of body-hair, and

even this is checked and altered by the use of lime, depilation,

shaving or plucking, but under normal conditions there is

generally a sufficient and sometimes even strong growth of

beard, which is mostly composed of very coarse, frizzled, dark

hair.

Generally the Papuans, or, as Dr. Finsch prefers to call them,

the Melanesians, have the appearance of being a powerful well-

huilt race of middle size. Their limbs are evenly proportioned,

the back-bone is bent inward, the belly is generally protuberant,

owing, no doubt, to an almost entirely vegetable diet, the limbs

are disposed to fleshiness, as in Polynesians, they lac-k muscle

;

the calves are generally well developed, but exceptionally, they

•are nearly wanting in individual cases, as in Australians. Very

fat individuals, so noticeable among Polynesians of advancing

years, especially in women, are very rare among Papuans, who
then generally become thin and haggard.

The peculiar length of the prepuce in men from Xew Britain

struck him as very remarkable. It attained a length of 25 m.ra.

to a total length of penis of from 80 to 112 m.m. The head is

generally well formed, except in those districts where it is

artificially deformed, the forehead is broad and straight, the

cheek bones are scarcely prominent, sometimes not more so

than in Europeans. They are seldom more prognathous than

whites. The eyes are mostly full, handsome, and dark, the

whites being always yellowish or blood-shot. The form of nose

is the same as in the Polynesians, being commonly flat, the tip

obtusely rounded, with broad, strongly-arched alae, and large,

oval, slantingly-placed nostrils ; but there occur also aquiline,

and more rarely bent, and even Roman noses, which impart an

Indian aspect to the physiognomy. The shape of the mouth
does not differ from that in Polynesians ; the lips are, generally,

a little full, making the mouth appear rather large, but this

feature is not seldom as small as in Europeans. The colour of
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the lips is generally brown, showing a slight tint of red, but in

young people, and particularly in children, it is not seldom red,

although never as fresh and clean as in whites.

The breasts are well developed and shapely in youth, leaning

mostly towards fullness, and generally hang after the first

accouchement. The women, as a rule, witherrapidly, and appear

very ugly to our eyes, the more so owing to the want of clothing,

and very often to the clean-shaven head.

The fierce and savage appearance of Papuan warriors is due,

in a great measure, to the fantastic and barbarous paints and

decorations used by them for the purpose of striking terror into

their foes. Generally, the facial expression of Papuans varies

from the serious to the careless or stupid. In young girls it

generally denotes an utter freedom from care, and a happy dis-

position. One often meets among them, as generally among any

young people, very friendly and pleasant faces, and among the

children there are many lovable pretty little creatures.

The negro-resemblance in the Papuan is due, in part, to the

broad nose and large mouth, but more particularly to the dark

skin and frizzled hair, and must be considered an important racial

characteristic. This likeness is so striking that he himself mis-

took the first Papuan he saw—a man from Espiritu Santo—^for

an African negro. It may also be remarked that this likeness

to the negro is more remarkable among the women than among

the men.

Writing of the natives of New Guinea, Dr. Finsch considers

that the immense mop-head, which attains not seldom a height

of 11 inches, is erroneously considered a racial characteristic,

instead of, as it really is, a fashion which is restricted to certain

districts. In support of this statement he quotes the case of

young girls who, brought up at the mission station, have

succeeded by the constant use of European combs—very

different articles from the Papuan many-pronged forks—in
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producing real curls from the frizzly hair with which their

heads were originally clothed. The method of combing in

vogue among Papuans is to stick the comb into the hair and

bring it out with an upward jerk. They do not comb their

hair downward as we do.

The mean of 40 measurements gave :—For men : height, 1.52

—1.875m. ; women : 1'39—1.49m. Circumference at breast,

men: 0.82m. to 1.2m.; women: '75—"SSm. Cranium, men:

173—195m.m. ; women: 172—189m.m.

Corpulence was of very rare occurrence. The fattest woman

measured, named " Marewa," was 1.49ra. high; circumference

of breast, 91c.m. ; of belly, 90c.m. ; of thigh, 43c.m. ; of calf,

32c.m. ; of humerus, 22c.m. ; breadth of shoulders, 42c.m.

;

head, 176m.m. And this woman was certainly an exception.

The most noticeable fact in the foregoing observations is the

wide diversity of opinion between any two sets or between them

as a whole. Wallace gives the average height of Papuans as

equal to that of Europeans, while Dr. Finsch states that they

are below middle height, and this certainly is borne out by my
own observations. Wallace describes the Papuan as wanting

in the moral characteristics, and charges him with cruelty

towards his children. This may occur in the north-west, but

there has been a co-mingling of races in that portion of New
Guinea which accounts for this. Wherever I have been the

most noticeable trait, and one which forced itself on my mind, was

the uniform kindness and affection of the men for their

children. It was a common sight to see men nursing babies,

dandling them, fondling and kissing them, and romping with

little toddlers of from four to ten years of age. It struck me
that child-life in New Guinea was exceptionally happy and free

from care. The women also are treated respectfully and kindly

by the men. To us they appear to be very hard worked, but

the men do their share of the heavy labor, and then leave their
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women to attend to the rest while they hunt, fish, or build

canoes. As a whole I consider the Papuans a kindly disposed

people, who dislike war and quarrelling, and love to live in

peace and contentment. The only case which came under my

notice of a man ill-treating a woman was at Teste Island, and

this man was an elder of the congregation established there by

the L. M. Society.

The children are bright, trustful little beings who love to be

made much of, and who seem to be capable of a high state of

culture.

Signer D'Albertis invariably takes refuge from puzzling

questions on the derivation of the by him so-called diversity of

type under the shadow of the far reaching theory of inter-

mixture of two or more races, and this leaves him always

stationary. No doubt intermixture has taken place in a few

instances in the north-western portion of the island, but any

such can be e£,sily traced.

In the tribes about Port Darwin and Port Essington the

Malay element is clearly traceable, although no prahus have

visited the Australian coast for many years.

It may be, therefore, that having noticed a crossing of races

in the Ari-u and Ke Islands, and also at other points in the

north-west. Signer D'Albertis has unconsciously leaned towards

this theory in making his observations.

There can, I believe, be little doubt that the people inhabiting

the southern end of New Guinea and the adjacent islands have

for a very long period of time been isolated from other races.

This leads me to the opinion that they are all of one race, and

that what we call diversities of type (or aberrations from the

typical Papuan) as recognised by the large aquiline nose, the

immense mop of frizzly hair, and the dark-brown colour of the

skin are in reality not variations but individual peculiarities

belonging to tribes living at a great distance from each othei-.
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Variations whicli no doubt are due to sexual selections working

within very confined limits, and under conditions peculiarly-

favourable to the creation of tribal peculiarities. This is I

believe the cause of the many differences noticeable in travelling

in New Guinea.

The Motu tribe is remarkable for the uniformity of colour,

and for the wonderful head of frizzly hair and aquiline noses of

its members.

The Koiari, living only a few miles from them, differ markedly

in these characteristics. They have no immense mop of hair,

but wear it wrapped up in a piece of tappa, have a flat obtusely

pointed nose, and are either very dark skinned or as light as

Malays. They are also shorter in stature than the Motu,

although physically and morally immeasurably superior to them.

Dr. Finsch mentions the curious fact that a light colored

tribe is often sandwiched between very much darker tribes. I

visited one of this description, that of Morocca, whose

territory is situated on the watershed of the Laloki and St.

George rivers under Mount O'Bree, 80 miles E.S.E. of Port

Moresby.

These people were remarkably light in colour, approximating

to the Malays, and in individual cases to Europeans. The form

of nose prevalent among them gives them a decidedly Jewish

appearance—yet I could not find any proof of crossing with

other races. The neighbouring tribes were the Sogore

and Ekiri on the north-west and north, and the Haveri and

Faveri to the southward. These tribes were many shades

darker than the Moroccans. Among the Sogore a few light

colored individuals were noticeable, but even among- all these

tribes no two possess exactly the same shade of colour, and many
variations are noticeable in any given tribe. In some tribes

the head is shorn as a sign of mourning, in others, the anterior

portion of the skull is shaven by most of the men ; in nearly
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all tribes, married women and children keep the head clean

shaven as a rule.

Dr. Finsch records meeting four white Papuans at Hula, one

of whom he describes :—The man was named " Kwarinam "

;

height, l.Clm. ; circumfei^ence of breast, 93c.m. ; skull, 182mm.

;

colour of skin, as light as in Europeans ; the portions most

exposed to the sun, bright red, sunburnt ; the lips coloured as

in whites ; nearly the whole body sprinkled with small, dark,

freckle-like spots ; eyes, yellow-brown, jDOSsessing the full-

seeing power even in full sun-light. This man was descended

from dark-brown parents, was married to a dark woman, by

whom he had two dark children.

The following is his description of the now celebrated chief,

Koapinna, of Aroma :—Height, 1.81m, ; skull, 195mm. ; circum-

ference at breast, 1.02m. ; thigh, 55c.m. ; calf, 40c.ra. ; humerus,

33c.m. ; color of skin, light-brown ; the shape of his nose, which

unfortunately has become altered by deep pock-marks, gives him

an Indian appearance ; his walk and carriage are dignified ; he

has decided features ; a well-propoi'tioned, powerful body ; large

hands and feet; a splendid, well-kept mop of hair, which is

black ; and dark-brown eyes. His beard and body hair wanting

owing to depilation.

This chief's name is not Papuan, but simply our own word
" Captain," which has become altered to " Koapinna."

At Teste Island, where I resided on several occasions, I

became acquainted with a white Papuan, whose wife also

resembled a European in color. Their haii' was curly, not

frizzly, and of a light chestnut color. They had two children, a

boy and a girl, the former was to all appearance a white boy,

and I could hardly believe in his Papuan parentage when I first

saw him. He looked just like a white lad who had been

running about naked in the sun—sunburnt from top to toe. His

sister was a shade darker, and her Papuan origin was at once

patent. Although only 5 years old she gloried in a splendid
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mop of very finely frizzled chestnut hair, whereas, her brother's

was smooth and curly.* Her eyes were very large, round,

liquid, and dark-brown. His were oval, smaller, and blueish-

grey.

At Moresby Island I knew a white Papuan, " Bailalla " by

name, who had served in an American schooner for five years.

He had visited Sydney, Melbourne, Adelaide, and Hobart. He
knew most of the Island groups in the south seas by name, spoke

English remarkably well, and was a very shrewd, intelligent

fellow. In colour he was more like a Chinaman than a European.

His hair was coarsely frizzled, very long and well-kempt, and of

a rich golden yellow. His nose was large, bent slightly ; the

septum thick and fleshy; the alae not very broad, owing to the

fact that he seldom wore the heavy nose-stick of Tridacna shell;

the nostrils large, oval, and slanting ; body hair and beard

wanting through depilation. His wife was also very light

colored, her hair being finely frizzled. They had three children,

two of whom were quite dark-brown and in nowise distinguish-

able from the usual dark type ; the third and youngest, a boy,

was lighter than either of his parents, and would have passed for

a white child if properly dressed. His hair was quite smooth, and

curled quite naturally. No lime or other extraneous substances

were used by these people for anointing the hair, cocoa-

nut milk being the only dressing applied to it. I could

quote other equally striking cases which came under my
observation in S.E. New Guinea or the adjacent islands,

but I think the above will suffice to prove that so-called

white Papuans are in nowise distinct from their darker neigh-

*In every case which, came imder my notice the base of the hair

in light coloured or white Papuans was invariably dark-brown or black.

In the case of two half-bloods, both girls, at Port Moresby and Bentley

Island respectively, their fathers being Europeans, the color of the hair

was very fair and constant to the very base, not bi-coloured as in the

white Papuans. Their eyes also differed, being grey and blue

respectively.
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boTirs. The fact that their offspring is as often dark as light

coloured proves this conclusively. White children having dark,

often black parents, and vice versa, do not fulfil the conditions

we should expect irom a distinct race. To be pure they ought

naturally to breed children resembling themsels^es, on the old

maxim that " like begets like." We may therefore dismiss this

portion of the subject as being fully cleared up, as far as the

question of racial differences is concerned. But it remains a

subject of the greatest interest to naturalists to trace the cause

of this abnormal deviation from recognised natural laws to its

source. This will be difficult until we know more of these

interesting people, especially of the inland tribes.

When at Seramina, I heard of tribes inhabiting the northern

and eastern slopes of Mounts O'Bree, Brown and Clarence, who

wore a species of very finely netted kilt, and who possessed very

beautiful weapons. These tribes were feared by the people I

was living with, and they requested me to lead my men into

their territory, and shoot as many as I possibly could. For

obvious reasons, I was forced to decline this expedition,

although I longed to meet these mountaineers in all friendliness

—a Hieeting which, I flattered myself, would have been mutually

beneficial to those concerned.

I have come to the conclusion that the coast tribes of New
Guinea are moi'ally far beneath their inland neighbours. Wher-

ever I have been, they invariably proved themselves adepts in the

art of thieving. This circumstance necessitated a careful watch

over one's belongings, which was most annoying. Inland, how-

ever, this objectionable trait disappeared. The people were as

honest as the day ; only on two occasions did I miss anything.

Once, at Dedouri, on Mt. Belford, I lost a belt-strap, and again

at Morocca, in returning fever-stricken to Sogore, when the

escort stole several hatchets and other steel implements. I was

too ill to even notice the occurrence, but two days after our

arrival at Sogore, the Faveri men ai-rived with the stolen goods,
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which they had forced the thieves to return, on pain of their

being attacked by their more powerful neighbours. I made

them a present of the whole lot, adding other things to the gift,

so that none went away empty-handed. The Morocca people are

head-hunters of the worst type, and it matters not to them,

whether the victim is a woman or child, they slaughter indis-

criminately.

The coast tribes bury their dead in front of their houses,

in very shallow graves. The widow sleeps on the de-

composing body of her husband, and anoints herself daily

with the putrid juices of his body. Her relatives and friends

join her in this horiible ceremony, which is repeated for several

days. The mourners shave their heads, and blacken their bodies

all over with burnt cocoanut-husk ash. The women wear a

neck-lace and eai'-rings of the seeds of Goix lacryma during their

widowhood, which, in some tribes, lasts for seven years.

The inland tribes place the body on a tressel over a shallow

trough, and allow it to remain there for three or four days, until

it has swollen nearly to bursting. An incision is then made, and

the juices are expressed and collected in the trough. The

friends and relatives, being in attendance, are led up singly to

this, and, dipping their hands into the terrible liquid, they

anoint their faces, hair, and bodies with it. Then a banquet

takes place. Where the appetite comes from deponent knoweth

not. The body is then slowly smoke-dried until it resembles a

mummy. It is then rolled in aromatic herbs and tappa, enclosed

in a hammock, and hung' up in the common room, where it

remains until some other member of the family dies. It is then

carried to the tribal vault, generally a cave, or, failing this, to

some hut which answers the purpose of a mausoleum, and is

there laid reverently beside some other skeleton.

The people are excessively jealous of any stranger inti'uding

upon the privacy of their dead. Nothing would cause a dis-

turbance more suddenly than the discovery of such intrusion

;
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and this is eaitirely owing to the superstitious awe which

attaches to the dead, whose spirit is supposed to hover about the

haunts it frequented during its earth life. The inland tribes

have no religion, but they believe in a life hereafter, although

this is restricted to this world. They have not the imaginative

energy necessary to carry them beyond their own immediate

surroundings, and have but little leisure and less taste for

abstruse philosophical theories.

The women are chaste, modest, and very shame-faced. Pros-

titution is not permitted, hence syphilis is unknown. None of the

tribes I visited understood the manufacture of Kawa or any

other inebriating beverage,—drunkenness is, therefore,

unknown.

The food used by the inland tribes consists mostly of vege-

tables. Yams of different species, taro (two species), sweet

potatoes (introduced by " Peri," the native teacher at Bo'ira),

cucumbers and pumpkins (introduced by Mr. Andrew Goldie^,

bread fruit (the true seeding tree, not the seedless variety of the

Malay Archipelago), betel nut, and indigenous wild fruits,

ferns and fungi, are among the most common. Sugar-cane is

very largely cultivated, several varieties occurring. Tobacco

seems to be indigenous in some places, and to have been intro-

duced into others. In many districts it is entirely wanting.

Salt is eagerly sought after, and forms the staple article of trade

with the coast tribes, who obtain it by evaporating salt water,

but it does not form jjart of their daily food, being used only on

gala occasions.

At Sogore, and again at Seramina, I made the very curious

discovery that Manihot utilissima was known to the people, who

had it growing near their villages. How it found its way into

these remote parts of New Guinea, I was unable to learn.

Cotton grows luxuriantly in many places where it is cultivated

for the sake of its flowers. Dracoenas, Crotons, Coleus, and

other plants are similarly cultivated for decorative purposes.
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A species of spearmint is used at Moresby Island as a perfume

for dressing the hair.

Turmeric I found in cultivation at Kabadi, where it is used

to dye the women's petticoats. The bark of a mangrove is

similarly used, as also for tanning nets, lines, and cordage.

The inland tribes depend for their meat supply on the wallaby

(Dorcopsis), which they succeed in capturing either with the spear

or net. This is eked out by the occasional slaughter of a pig, a

dog, or of both.

On the coast they are fishermen, using well-made nets and

also spearing the fish. The sea yields them a never-failing

supply of wholesome and palatable food, which in many places

is fui-ther supplemented by the spoils of the chase.

The inland natives are agriculturalists, and consequently

averse to roaming about. They live in villages, building

remarkably comfortable, and often elegant, houses which gene-

rally stand on piles several feet above the ground. But even

here life and property are hardly safe from the attacks of neigh-

bouring tribes, and to guard against these and secure a place

of refuge, tree-houses or dubus are built in every village.

These are reached by means of ladders, the last fifteen foot

length being drawn up, and thus securing those above from

harm. These tree-forts are well stored with stones, a perfect

hail of which would put almost any foe to flight. At the

village of Ouri-bohi-bohi in Sogore, I ascended into a duhu 120

feet from the ground. I often watched mere children of four

or five years scrambling up the steep ladder to their roost, quite

as if it were a matter of course. How many European children

of that age would attempt the feat ?

The greater portion of the New Guinea tribes are still in the

stone-age. Their weapons consist of spears, bows and arrows,

shields, and heavy stone clubs, through which a hole is bored to

admit the handle. These clubs are decidedly artistic, and much
time and trouble are expended in their manufacture. They are



106 THE PAPUANS: COMPARATIVE NOTES, ETC.,

of many shapes, often a mere disk whose cutting edge would

crash through a skull as if it were an egg shell, others are stars

not unlike the heavy " Morgenstern " of the middle ages. They

are wonderfully true, and this has often astonished me, con-

sidering the primitive tools at their disposal. They are gene-

rally of (obsidian), but I have seen quartz clubs bored and

beautifully embossed. Slings are also used. Charms are much
worn and firmly believed in, they are purchased from sorcerers

who make a fortune easily, by galling the people.

The people on some portions of the coast are adepts in the

art of canoe building. They sell these to their neighbours and

purchase food with the proceeds. Many coast tribes do not

cultivate sufficient to supply their yearly wants, and depend on

that account on trade to make up the deficiency. They

undertake yearly voyages to distant parts in search of sago,

yams, and other produce for which they in return give pottery,

stone axes, adzes or clubs.

In south-eastern jS^ew Guineaasmall "coin" is highly esteemed.

It is made from some kind of shell, and is worked iip into

necklets, bracelets, and other ornaments. The Teste Islanders

call it " New Guinea money."

The manufacture of pottery is carried on largely at Annua-

pata. Port Moresby, and also at Teste Island, as also at many

other places on the coast. Inland, however, wherever I went I

found the natives using the primitive stone-oven, just as our

own aborigines do at the present time. Yet the Koiari could

obtain pots from the Motu for a mere song !

The Papuans are very fond of music, but it cannot be said

that they have attained even the rudiments of the art. They

can make a most hideous noise, and their singing consists of a

droning, monotonous repetition of a few words which, as often

as not, are excessively indecent. The hour-glass shaped drum is

conspicuous everywhere in New Guinea. A very primitive pipe

is made from a reed, and I have also seen a sort of Jews-harp made
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of some very hard wood. The men are m.ore vain than the

women in this curious style of society, and they spend hours

daily plucking out hairs, jerking their mop-heads into shape,

and besmearing their faces with a bituminous substance, which

has the appearance of lacquer. They dearly love variegated

leaves, flowers, and ferns, and are scarcely ever without one or

miore blossoms of the scarlet Hibiscus stuck in their haii' or

armlets. These are beautifully plaited from the stems of a fern,

a species of Gleichenia, which abounds almost everywhere in

the Island. In plaiting, however, the people of New Guinea

fall far behind those of the Solomon Islands, many of whose

designs executed in differently coloured grasses are real works

of art.

The art of carWng in wood is practised to a much greater

extent among some tribes than among others. In the S.E. of

the Island the gable-ends of houses, wall and earth plates, cross-

beams, canoes, and almost every tool, weapon, or implement is

beautifully carved. In this respect the coast people are before

those of the inland tribes, who do not seem to have the same

artistic taste.

Cannibalism is not practised universally, but only here and

there along the coast, and among the islands. At Orangerie

Bay, Cloudy Bay, and near East Cape the people delight in a

human dish. At Basilisk, Moresby, and the Islands of the

Engineer Group, men, women, and children are still eaten. At

Moresby Island I witnessed the boiling of a two-year-old baby,

which, together with its mother, had been captured at Basilisk

Island. The unfortunate mother had been digested previous to

my arrival, and her child soon went the same road. It was tied

to a wicker-work frame, and dropped, living, into a large native

boiler full of boiling water. There was a smothered cry, a tiny

hand and foot quivered for a second, and all was over. Yet,

even here, very many of the people did not assist at the feast.
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Very many object to the cnstom, and have never tasted human

flesh, or " long meat," as they tenn it.

The language of the Papuans, it must be borne in mind, com-

prises a very large number of dialects—every tribe has a

different language of its own—and this will give us a great deal

of trouble in trying to open up the country. No good of a per-

manent nature will be possible until we have mastered the

dialect of every tribe we come in contact with, and this will take

a long time and much study. If properly carried out under an

efficient head, the study of the dialectical differences existing

between the several tribes should yield results of the highest

scientific value. It will be found that a perfect chain exists, and

that one dialect has boiTowed words from others, which the people

using it never heard spoken. At least, this was my experience

in New Guinea, where I found certain Motu words in use among

the Koiari, Koiari words at Sogore, and Sogore words at

Morocca or Haveri.

The custom of " taboo " is practised in nearly all parts of the

Island I visited, a small bough stuck in a doorway securing the

dwelling and all it contained from interference.

The men at Port Moresby, and inland wherever I went, may

be said to go about stark naked. It is simply ridiculous to call

a piece of tape half-an-inch wide clothing ! Yet a Papuan con-

siders himself naked when without it

!

This string or tape—it is as often one as the other—is passed

between the legs, and fastened to the belt at the front and back.

The women wear the petticoat, which is not made of grass,

but of the split leaves of the cocoa or sago palm.

In south-east New Guinea the men wear what might not

inaptly be termed short breeches. These are manufactured from

pandanus leaves, sewn together, and are ornamented with elaborate

patterns. They satisfy even our ideas of decency, and always

made me consider these people more advanced than those farther

west. Another sure sign of superior civilisation among these
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people is the practice of prostitution, which obtains at Teste,

Moresby, Dinner, and other islands. Thewomen practising it do not

seem to lose caste, and they at once become virtuous on marxying.

No marrie'd woman could attempt such a course of conduct with-

out incurring serious danger; butcases dooccurof womenleaving

their husbands, and running away with a lover. One such came

under my notice at Kabadi. The enraged husband collected his

friends, and, with their assistance, destroyed all the banana

plantations, cocoanut palms, and other things belonging to the

destroyer of his domestic happiness. Even his* pigs were

immolated on the altar of outraged honour. A great feast re-

sulted, as the friends collected the bananas, yams, and betel-nut,

and roasted the pigs. This seemed to me a decidedly practical

way of punishing the criminal, although the destruction of so

many cocoanut palms might have been avoided.

One of the most terrible results of the Queensland slave

trade—I use the term advisedly—has b6en the introduction of

syphilis among the inhabitants of Teste Island. Even little

girls of ten years were suffering from this terrible scourge when

I last visited the Island. The unfortunate savages had no idea

of the real nature of this dire malady, but laid the blame on

evil spirits.

It was introduced fi-om Mackay or Townsville by the native

interpreters of the " Lizzie."

The people of Dedouri blind their pigs with lime to prevent

hem fi'om getting into the plantations. Every^vhei-e in New
Guinea pigs constitute the most valuable property. They are

reared by the women, who may be seen daily suckling their

little pets, or feeding them from an earthenware crock.

Puppies are similarly reai-ed, and these animals share a mother's

milk with her baby. The pi-actice of suckling children into

their third and even fourth year prevails.

Wives are bought, the articles given being various, and in

quantities suited to the rank of the bride. Sliell armlets, toraa -
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hawks or stone axes, beads, cocoanuts, and pigs are included in

the list. Pearl-shell in the west is the best trade. A man who

is blessed with many daughters makes a vast fortune by their

sale. Betrothals take place in the south-east at a very early age,

and this very often causes serious disagTeements.

The girls are nubile long before the young men attain a

marriageable age, and object to the delay this causes. These

children of nature have no idea of repressing their feelings or

desires—hence the trouble.

At Moresby Island the marriage ceremony is very simple. A
young woman desirous of mai'rying invites her sweetheart to

her father's house, where he spends the night under her

capatilly or mat. Should her father find them sleeping together

in the morning when he rises, the marriage is accomplished,

and the bridegi'oom has to pay the price claimed. If, on the

other hand, the girl is lying by herself, the bargain is off, and

either party at liberty to search for a mate. I asked a girl once

why she had rejected a strapping young warrior, who usually

went shooting with me, and pai't of whose " dot " I was willing

to pay. Her answer was given with a toss of the head, " Eliam

(friend), he is much too heavy"—a curious excuse for breaking

off a match.

Betel-nut, which is eaten in large quantities, mixed with lime

and pepper-leaf acts as a preventive against the dreadful

malarial fevers, so fatal to Europeans. It has also wonderful

stimulating properties. When climbing mountains, and com-

pletely "winded," I have found myself braced up again in a few

minutes after a good chew of betel. A few whiffs inhaled from

the Papuan bamboo-pipe has a similar effect.

The Papuans of S.E. New Guinea suffer from a peculiar

disease of the scrotum, which I think is closely related to, if not

identical with elephantiasis.

At Moresby Island I saw several cases of elephantiasis in

men and women. Here also and throughout the Louisiade a
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peculiar skin disease was very prevalent. Those afflicted with

it had the appearance of having- been carefully traced all over

with elegant arabesques. Desquamation is going on constantly,

and shells are used to scrape the body, scratching not giving

sufficient relief. I do not doubt that this disease is caused

by some sub-cutaneous parasite, not unlike that which is asso-

ciated with ring-worm. It is not difficult to cure, and generally

succumbs to the use of yelloAV soap and sulphur ointment.

Several cases of phthisis came under my observation during

my stay at Moresby Island. The natives seemed qiiite ignorant

of medicine, and nothing was given these unfortunates to

relieve them.

Opthalmia also occurs, and this they can cure with almost

miraculous rapidity, by simply expressing a couple of drops of the

juice of a trailing plant (belonging to the natui-al order Compo-

sitae) into the eye.

I never came across a deformed Papuan during my travels,

and saw only one blind man, who was an object of most tender

and affectionate care.

Ulcers are common about Port Moresby and inland, but of

rare occurrence among the Islands.

The general method adopted to cure all kinds of diseases is

by incantation. Sorcerers therefore ^do a great trade, and

look askance at the white man, who pooh-poohs their power.

These people appear to me far happier in their primitive state

than we who boast of our high state of culture. They certainly

stand higher than we do in their moral attributes, in fact, they

live in a state which I have often heard spoken of as the ideal

creation of an enthusiast's phantasy. I cannot do better than

close this paper with a quotation from Mr. Wallace's celebi*ated

work, more especially as eveiy word of it is true, and can be

proved by others :
—" Noav it is very remarkable, that among

people in a very low state of civilisation, we find some approach

to such a perfect social state. I have lived with communities
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of savages in South America and in the East, who have no laws

or law courts but the public opinion of the village freely

expressed. Each man scrupulously respects the rights of his

fellow, and any infraction of those rights rarely or never takes

place. In such a community all are nearly equal. There are

none of those wide distinctions of education and ignorance,

wealth and poverty, master and servant, which are the product

of our civilisation ; there is none of that wide-spread divi.sion

of labour, which, while it increases wealth, produces also con-

flicting interests ; there is not that severe competition and

struggle for existence, ov for wealth, which the dense population

of civilised countries inevitably creates. All incitements to

great crimes are thus wanting, and petty ones are repressed

partly by the influence of public opinion, but chiefly by that

natural sense of justice and of his neighbour's rights, which

seems to be, in some degree, inherent in every race of man."

That the advent of the white man and his boasted civilisation

will tend to degrade the Papuan in the first instance, and to

entirely exterminate the race eventually, no one who has studied

the history of black versus white throughout the world, can

doubt. How Icmg will alcohol be kept from them ? Or who

can stop theii' being taught to manufacture Kawa from palm

juice ? And I hold that if spirits ai-e once introduced into New

Guinea, di.sease will surely follow, and disease among a people

who are ignorant of medicine means decimation.

Cooktown, 22nd June, 1885.

APPENDIX.

I find that 1 have unwittingly omitted a few very iinpoi'tant

customs from my paper, and as I think it would be incomplete

without them, I jot them down here as an appendix.

Wherever I Lmded among the Islands adjacent to South

Cape and Milne Bay, I was at first puzzled by the chiefs
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touching their navel and then pinching the top of their nose

gazing at me earnestly the while, and concluding by raising the

eyebrows and giving a jerky sort of "huff." I soon discovered

that this was to be understood as an inviolable bond of friend-

ship, and whenever I had gone through this ceremony I felt

perfectly safe wherever I might be.

Often when enquiring about Duan (Normanby Island), which

I was most anxious to explore, Terabiai, the chief of Secco-co-a,

in Hoop-iron Bay, assured me that the people of Normanby

were his good friends, which he accentuated by going through

this pantomime. Fai-ther to the westward this custom is

inverted, the nose being touched and then the stomach. Rubbing

noses, foreheads, and chins are similarly practised as a form of

greeting, answering to our hand shaking. An exchange of

names is also much in vogue.

Polygamy is restricted to the chiefs, who have two to five

wives at will.

The natives wherever I went seem to honor their parents and

hold them in reverent affection.

Mr. J. Chalmers, the well-known missionary and gallant

explorer, mentions, fide "Matina," a native teacher, that in

Aroma a custom prevails of burying old and decrepid i-elatives,

I think this, however, requires confirmation.

The natives hunt the wild pigs regularly, using strong nets

which are stretched along the crest of a ridge. Men are

stationed at short distances ready to slaughter the animals

which are di'iven by a number of beaters.

This sport is not unattended with danger. At Port Moresby
I saw a Kiotapuan whose thigh had been ripped from knee to

hip by one slash from a boar's tusk. A pig-catcher is used,

consisting of a strong cane ring covered with net.

When a boar charges, which it invariably does, the hunter

avoids it by jumping deftly aside, and, at the same time

strikes the eni-aged animal over the snout with the net, which,
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becoming entangled in the animal's powerful tusks, enables the

native to spear or club the boar with comparatively little danger.

But it certainly requires great nerve to quietly await such a

charge.

The cuscus is also eagerly sought for and eaten, ornaments

being prepared from its skin.

The Darnley Islanders used to hang up the bodies of their

dead relatives, tap them, and then drink the juices of the

putrefying carcass. Now, however, the missionaries of the

L.M.S. have altered all this.

The practice of eating or drinking portions of deceased

friends is still in vogue in different parts of the Island, more as

a proof of affection than from any cannibalistic motive.

Cannibalism I believe to be the result of meat-hunger, com-

bined with a disinclination to waste anything edible, and not

as is so often affirmed, the prompting of a fierce and blood-

thirsty nature.

The people of Moresby Island are cannibals, yet I lived

among them and invariably found them gentle, obliging, and

affectionate.

At Murray Island the Papuans consider grey hair shameful,

and wear wigs to hide the signs of age.

The Rev. James Chalmers in his recently published work on

New Guinea^ expresses his opinion that the coast tribes have

driven back the original holders of the littox'al inland, being

robuster than they.

I cannot coincide with the reverend gentleman's opinion. If

this were the case, the coast tribes would scai'cely live in such

constant dread of the bushmen. They occupy houses built on

piles to which their canoes are fastened ready for an emergency.

I cannot see any reason for imagining that the inland tribes

originally occupied the coast line, we find no legends among

'Life and Adventui-e in New Guinea. Chalmers and Gill, 1885.



BY WILLIAM B. ARMIT, F.L.S., F.K.G.S. 115

them to lead us into such a belief. They seem capable of

driving the coast natives clean off their land in many places,

and in others the coast people know nothing whatever about

their inland neighbours.

That they are more robust is attributable to the better diet

they enjoy. Fish, dugong, shell-fish, holothuria, and turtle are

procurable along the whole coast line. It is impossible to over-

estimate the importance of this fact, and yet the tribes enjoying

these advantages are very deficient in courage, and live in con-

stant dread of attack.

Women in the south-east of New Guinea possess inalienable

rights—they have their own property in land or valuables.

When they marry, they do not forsake their parental roof, but

the husband becomes a member of his father-in-law's family.

Thus a man blessed with several daughters has a clan on which

he can generally rely to assist him in peace or war. The

domestic life of the people is simple. A portion of each year is

spent at the Imsband's village—if situated at a distance from his

wife's residence—attending to the plantations, bringing in the

crops, and in attending to his interests generally. The re-

mainder is spent at the wife's own home. She very rarely con-

descends to live with her husband's relatives.

Divorce is not unknown, and is effected very simply. Should

the wife be to blame, the amount paid for her is refunded, and

she is at liberty to marry again. Should the husband be in the

wrong, he forfeits all right to compensation. Cases came under

my observation, at Teste Island, of women leaving their hus-

bands who were ill, simply because they were weary of nursing

them. These were missionary women, and they were pointed

out to me by the teacher's wife. A man—also at Teste

—

divorced his wife for pilfering from her neighbour's plantations.

This was a remarkable case, as the girl was one of the comeliest

on the Island. Teste Island is the rendezvous of natives from

all parts of south-eastern New Guinea and the Louisiade since
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the missionaries placed teachers on the Island. The Teste

men are capital sailors, and were readily engaged by the labour

vessels as interpreters. They obtain their canoes from Bute

Island, one of the Eedlich Group, near St. Aignan, and navigate

as far as the Woodlarks in search of pigs, shell-money, and other

valuable merchandise. They were cannibals originally, and

although they pretend a horror of human flesh, I have seen

enough of them when away from their teacher to impress the

belief on my mind that they would not hesitate to partake of

a cannibalistic feast when or wherever it might offer.

The women throughout New Guinea remove the hair from the

pubes, but the men allow it to grow. I think that in the former

case it is simply done from a hygienic point of view. Imme-

diately after confinement, or during their menses, women bathe

freely in the sea, and do not appear to suffer any ill effect from

the practice.

Illegitimate children, as between Papuans, are unknown.

Infanticide may account for this, although I cannot say that I

succeeded in obtaining any positive information on this subject.

The crotons cultivated near every village were pointed out to

me as being used to procure abortion.

Cooktown, 18th July, 1885.
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THE BIRDS OF THE CHINCHILLA
DISTRICT.*

BY

KENDAL BROADBENT,

Zoological Collector to the Queensland Museum.

(Communicated by Henrij Tryon, 1th August, 1885.)

The district, the avifauna of wliich I have attempted to describe,

is situated about 150 miles in a direct line to the W.N.W. of

Brisbane, on the banks of the Condamine River; and though

the area examined has been necessarily somewhat limited it

may be considered typical of a large extent of territory lying

immediately to the south and west of it. The Buuya Mountains

and the Toowoomba Ranges with their continuation in the

Little Liverpool Range, forming • a portion of the great Cor-

dillera of Eastern Australia, present a formidable barrier between

this and the coast districts, and an obstacle to the assimilation

of their bird fauna ; whilst the direct communication of this

country, by means of the Condamine and Balonne, with the

Darling and Murray river areas, and the absence of mountains

to the S.S.W. will on the other hand explain the occurrence of

birds usually supposed to affect more southern parts, or the

possibility of intercepting other birds in the course of their

migrations to and fro between the north and south.

This country of Chinchilla is very tlat, with a few sandy

ridges, and its otherwise uniform surface is only broken by the

channels cut by the Condamine and the streams contributing to

* It is due from me to confess my obligations to Mr. H. Tryon for

having compiled this paper from notes which were made at his insti-

gation.—K.B.
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swell its bulk. Tlie soil is for the most part of a mixed sandy-

nature, except where patches of black soil occur; and the vege-

tation is that of a " lightly timbered country," with characteris-

tically dry " brigalow " scrubs of greater or less extent, and

open well-grassed pockets here and there. The trees in the

timbered country are limited almost entirely to a few species of

eucalyptus, but on the edges of the brigalow scrubs are many

kinds of small trees and shrubs, such as species of Capparis,

Grevillea, Cassuarina, Alstonia, Atalantia. Myoporum, and others,

few of which, however, would invite the presence of fruit-eating

birds. Amongst the more lowly woody plants several malvaceous

genera are represented, and the grasses are both abundant in

species and very prolific in seed. Here, as in districts further west,

the whole aspect of nature, and especially that due to the element

of bird life, is considerably influenced in its presentment by pre-

vailing meteorological conditions ; a fact which will explain the

occurrence at Chinchilla in seasons differing from those obtain-

ing during my visits, of additional birds to those which I

mention. Whilst I was making the observations here given,

the weather, on both occasions of my visit, was somewhat dry,

with a few heavy showers of short duration. These visits were

made to Chinchilla, during the four latter months of 1882 and

from April to the end of June of the jiresent year, for the

purpose of procuring fossil bones which were known to occur

there, and with the secondary object, especially on the latter

occasion, of collecting the animals of the district.

The best represented families of birds are :—The family of

warblers—Sylviadas, of which there are eight species ; the cuckoo-

shrikes— Campephagineas, of which they are four ; the flycatchers

represented by five ; the thick-head shrikes by five ; the crow

family by eight ; the honey-eaters proper, with what Wallace calls

the flower-peckers, by twenty-one ; the finches by five; the wood-

swallows by four ; the kingfishers by four ; the parrots by

twelve; the pigeons by eight; and the birds of prey by nine.
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Examples of almost all the 140 birds included in the following

ejiumei'ation have been shot by me, and except in the case of a

few critical species I have little doubt concerning the accuracy

of the determinations given in the following census :

—

Aquila audax, LatJi. The " Eaglehawk."

Falco lunulatus, Lath. The White-fronted Falcon.

Hieracidea berigora, Vig. and Hors. The Brown Hawk, seen

in October.

Tinnunculu.s cenchroides, Vig. and Hors. The " Kesti-el."

Accipiter cirrhocephalus, Vieill.

A. torquatus, The " Sparrow Hawk."

Milvus affinis, Gould. The " Kite."

Elanus scriptus, Gould. The Letter-winged Kite.

Ninox strenua, Gould. The Great Owl of the Brushes.

There were a pair of these large owls which frequented the

neighbourhood of my camp, especially when the nights were

darkest. They uttered a cry of more-porJc, but the sound was

deeper and more voluminous than that used by the boobook

owl. The male bird when shot had an opossum, of which the

head had been eaten off, in its claws.

Ninox boobook. Lath. The Boobook 0^1.

CEgotheles Novje-hollandiae, Vig. and Hors.

Podargus strigoides, Lath. The Tawny-shouldered Podargus.

Chaetura caudacuta. Lath. The Sj^ine-tailed Swift.

Hirundo frontalis, Qitoy and Gaim. The Welcome Swallow.

The first of these birds which I noticed, on its northward

journey, was in the middle of May, and I did not meet with

this swallow again until 12th June.

Lagenoplastes ariel, Gould. The Fairy Martin.

Merops ornatus. Lath. The Bee-eater, A^-as here in the fall of

the year.

Eurystomus pacificus. Lath. The Dollar Bird, which I obtained

here in December. These birds remain in the locality as far

as I have observed until February.
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Dacelo ^igas, Bood. The Laughing Jackass.

Halcyon sanctus, Vig. and Horsf. The Sacred Kingfisher.

Halcyon Macleayi, Jar. and Selb. Macleay's Kingfisher.

Alcyone aznrea, Lath.

Artamu.s sordidus. I observed this Wood Swallow (for the first

time on the 6th June) on its northward migration.

Artamus minor, Vieilloh. The Little Wood Swallow, which

left here during the middle of April.

Artamus personatus, Gould. The Masked Wood Swallow; is

here during the summer months.

Artamus superciliosus, Gould. The White-eyebrowed Wood
Swallow ; is here during the pummer months, and remains

until May. I saw one on 11th May.

Pardalotus punctatus, Temm. The Spotted Diamond Bird ; is

rather a scarce species at Chinchilla, as far as my experi-

ence goes.

Pardalotus striatus, Vig. and Horsf. The Striated Diamond Bird.

I have included under this specific name four specimens

—

three females and a male. They are evidently the local repre-

sentatives of this species from which they differ in having the

first and third primaiies only, instead of the whole number,

edged with white. The speculum in each example is uniform

scarlet coloured. What is the range of this race has yet to be

determined.

Pardalotus assimilis, Ramsay.

A further example of this section of the diamond birds may
be with some doubt referred to this species. It has the third

and fourth primaries as well as the first, edged with white, and

a reddish-yellow .speculum.

Pardalotus melanocephulus, Gld. The Black-headed Diamond
Bird.

Strepera graculina, WJiite. The Pied Crow-shrike.

Strepera anaphonensis, Tern. The Grey Crow-shrike.

Gymnorhina tibicen. Lath. The Piping Crow-shrike.
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Cracticus robastus, Lath.

C nigrogularis, Grid. The Black-throated Crow-shrike.

C. torquatus, Latli.

C desti'uctor, Temm.

Grallina pieata. Lath. The Magpie Lark.

Graxicahis melanops, Lath.

Graucaliis mentalis, Vig. and Horsf.

Campephaga humeralis, Gould. The White-.shouldered Campep-

haga ; found liere in September, being a migratory bird in

these parts.

Pachycephala gutturalis, Lath. The White-throated Thick-

head.

Pachycephala rafiventris, Lath. The Rufus-breasted Thick-

head.

Colluricincla harmonica. Lath. The Harmonious Shrike-thrush.

Falcunculus frontatus, Lath. The Shiike-tit.

Oreoica cristata, Leioin. The Crested Oreoica.

Chibia bi-acteata, Gould. The Drongo-shrike ; which is not a

stationaiy denizen of this district.

Rhipidui-a albiscapa, Gould. The White-shafted Fantail ; is

probably here throughout the year.

Sauloprocta motacilloides, Vig. and Horsf. The Black Fantail.

Seisura inquieta, Lath. The Shepherd's Companion.

Miagra plumbea, Vig. and Horsf. The Leaden-coloured Fly-

catcher. I noticed here in April, it flies further north as

winter conies on.

^licrjeca fascinans, Lath. The Brown Fly-catcher.

Gerygoue albogularis, Gould. The White-throated Gerygone.

Gerygone fusca, Gould. The Brown Gerygoue.

I have referred to this species, a sprightly little bird which

frequents the tall gum trees, in the top-most branches of which

it is ever busy in its quest for insects. It has the bill and legs

black, and the eyes brown. I shot one example on the 13th

of Mav.
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Smicromis brevirostris, Gould.

S. flavescens, Gould.

Petroeca goodenovii, Vig. and Horsf. The Red-capped Robin.

As scarce in tbis as in the coastal districts of the colony.

Melanodiyas cuculata, Lath. The Hooded Robin.

Eopsaltria australis, Lath. The Yellow-breasted Robin ; a

comnaon bird in the southern colonies where it also breeds.

Malurus cyaneus, Lath. The Blue Wren.

Malurus lamberti, Vig. and Horsf. Lambert's Blue Wren,

Malurus melanocephalus, Vig. and Horsf.

Acanthiza uropygialis, Gould. The chestnut-rumped Acanthiza.

This bird is to be met with in this locality throughout the

winter and summer months. It is one of the rarest of the

Acanthizas, and thiswestern country appears to be its true habitat.

It is a very active little bird, creeping through the thick bushes

on the edge of the scrubs in quest of insect food. Its habits

and general appearance render it difficult to procure.

Geobasileus chrysorrhous, Quoy and Gaim.

Chthonicola sagittata. Lath.

Anthus australis, Vig. and Horsf. The Australian Pipit.

Sphenoecus galectotes, Temm. The Larger Grass Bird.

Stictoptera Bichenovii, Vig. and Horsf. The Double-barred

Finch. I found a nest of this bird containing young ones,.

11th May, 1885.

(Egintha tempoi"alis. Lath. The Red-eye.

Aidemosyne modesta, Gould. The Plain-coloured Finch.

Stagenopleura guttata, Shaw. The Spotted Finch.

Poephila cincta, Gould. The Banded Finch.

Chlamydodei-a maculata, Gould. The Spotted Bower Bird.

Mimeta viridis, Lath. The Green Oriole, which is tolerably

plentiful here in April.

Corcorax melanorhamphus, Vieill. The White-winged Chough.

Struthidea cinerea, Gould. The Grey Struthidea.

Corvus australis, Gmel.
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Pomatostorans temporalis, Vig. and Horsf.

Pomatostomus superciliosus, Vig. and Horsf.

Ptilotis lewinii, Sivai7i,s. Swainson's Honey-eater.

Ptilotis plumula, Gould. The Plumed Ptilotis.

Ptilotis penicillata, Gould. The White-plumed Houey-eater.

Ptilotis chrysops, Lath. . ^

Plectorhyncha lanceolata, Gould.

Meliphaga plirygia, Lath. The Warty-faced Honey-eater.

I met with a small flock of these birds, which I have never

before seen in Queensland, on 7th Jul}-. Mr. E. P. Ramsay,

F.R.S., however, records their occurrence in the Wide Bay a/ad

Rockingham Bay Districts. [Proc. Lin. Soc, N.S.W., Vol. II.,

pg. 189].

Acanthogenys rufogularis, Gould. The Spiny-cheeked Honey-

eater. A bird confined to the interior of Australia, and, as

far as I am aware, not met with previously so far north.

Philemon corniculatus, Lath. The Common Leather-head.

Philemon sp.

I obtained three specimens (one male and two females) which

had the yellow colouration of the breast, which is said to be

characteristic of the immature birds of the above species. They,

however, altogether exceeded the measurements of the seven

examples of P. corniculatus which I secured. Moreover, I

had no reason, at the time of skinning them, to consider the:

birds otherwise than adult.

Philemon citreo-gularis, Gould.

Entomyza cyanotis, iSwainson. The Blue-faced Honey-eater.

Melithreptus brevirostris, Vig. and Hers. [Trans. Lin. Soc.

XV., p. 315].

Melithreptus gularis, Gould.

Melithreptus albogularis, Gould.

Myzantha garrula, Lath. The "Common Minah " of the

colonists.

Dicaeum hirundinaceum, Shaw.
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Zosterops ca3rnlescens, Lath. The Grey-bac"ked White-eye.

Zosterops, sp.

Climacteris scandens, Temm. The Brown Tree-creeper.

Climacteris lencophfea, Lath.

Sitella leiTCOcephala, Gould. The White-headed Sitella.

Amongst all the birds of this species which 1 observed, and in

those which I shot (3 males and 1 female), I did not remark a

single example with the conspicuously white head, which is

noticeable in these birds—especially the old cocks—which fre-

quent the coast districts. In fact, the heads of the Chinchilla

Sitellas could only be styled white in a qualified sense. I also

noticed that the female bird was possessed with a shorter and

stouter bill than the male.

Cacomantis pallida. Lath. The Unadorned Cuckoo ; I observed

here in the summer of 1882, but no Cuckoos winter in

the district.

Cacatua galerita. Lath. The Sulphur-crested Cockatoo. Here,

as everywhere else in Australia, and repi*esented by a

large-sized race.

Calyptorhynchus Solandri, Temm. (G. Leachii, Kuhl.^

Calyptorhynchus funereus, Shaw.

Aprosmictus scapulatus, Bechst. King's Parrot.

Aprosmictus (Ptistes) erythropterus, Gould. The " Red

Shouldei."

Platycercus pallidiceps, Vig.

Euphema elegans, Gould. The beautiful Ground Parroquet,

Lathamus discolor, Gould. The Swift Lorikeet.

I have never before met with this bird so far north, but it is

common enough in Victoria, being found accompanying

Trichoglossus pusillus, Shaiv, and other birds of associated

habits, and feeding on the honey of the various eucalypti.

Trichoglossus multicolor, Gmel. The " Blue Mountain."

Trichoglossus chlorlepidotus, Kuhl. The Scaly-breasted Lorikeet.

Trichoglossus pusillus, Shaw. The Little Lorikeet.
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Chalcophaps chrysochlora, Wagl. The Little Green Pigeon. A
scarce bird here.

Leucosarcia picata, Lath. The Wonga Pigeon.

Phaps chalcoptera, Lath. The Bronze Wing.

Geophaps scripta, Temm. The Squatter Pigeon.

Lophophaps plumifera, Old. The Plumed Bronze Wing.

My observations would lead me to infer that this is a rare

bird in the district, as I only met with a single specimen. This

was on the diy sandy ridges, and in the middle of summer.

Erythrauchaena humeralis, Bonp. The Barred-shouldered Dove.

Geopelia tranquilla, Gould. The Peaceful Dove.

Geopelia (Stictophelia) cuneata, Lath. An uncommon bird in

the Chinchilla country.

Talegallus Lathami, Gray. The Scrub Turkey.

Syno'icus australis, Lath. The Swamp Quail.

Dromaius Novje-Hollandise, Lath. The Emu.

Chloriotis australis. Gray. The Plain Turkey.

^Edicneraus grallarius, Lath. The " Thick Knee " or Night

Plover.

Lobivanellus loba+us, Lath. The Spurred-Winged or Wattled

Plover.

^Egialitis nigrifrons, Ctiv. The Dotterell.

Threskiornis strictipennis, Gould. The White Ibis.

Geronticus spinicollis, Jameson. The Straw-necked Ibis.

Grus australasianus, Gould. The Native Companion.

Ardea pacifica. Lath.

Ardea Novas-hoUandise, Lath. The Blue Crane.

Nycticorax caledonicus, Lath. The Nankeen Heron.

Chlamydochen jubata. Lath. The Wood Duck.

Anas superciliosus, Gmel. The Grey Duck.

Nyroca australis, Gould. The White-eyed Duck.

Pelecanus conspicillatus, Temm, The Pelican.

Graculus stictocephalus, Bon. The Little Black Shag.

Graculus leucogaster, Gould. The White-bellied Shag.
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Plotus novEe-liollandiae, Gould. The Snake Bird.

Podiceps australis, Oould. The Dab Chick.

PRIDAY, SEPTEMBER 4, 1885.

In the Presence of His Excellency Sir Anthony Mqsgrave,

K.C.M.G., Patron of the Society ; A. Norton, Esq.

M.L.A., Vice-President, in the Chair.

Mr. Clement L. Wragge, of the Ben Nevis Observatory, was

introduced as a visitor.

NEW MEMBERS.
Alexander Corrie, Esq., Brisbane ; J. Hamilton, Esq., M.L.A.

;

E. Mansfield, Esq., Brisbane; D. Mapleston, Esq., Brisbane; B.

D. Morehead, Esq., M.L.A. ; W. Kinnaird Rose, Esq., Bris-

bane; H. H. A. Russell, Esq., Milton; C. J. Stevens, Esq.,

M.L.A. ; J. Stevenson, Esq., M.L.A. ; and J. Thomson, Esq.,

M.B., etc.

DONATIONS ANNOUNCED.
" Proceedings of the Geographical Society of Australasia,"

Vol. I. Sydney, 1885. Prom the Society.

"Victorian Naturalist," Vol. II., No. 4. Melbourne, 1885.

From the Field Naturalists' Club of Victoria.

" Nineteenth Annual Report on the Colonial Museum and

Laboratory, i&c." Wellington, 1885. From the Director, Colonial

Museum and Geological Survey of New Zealand.

" Transactions and Proceedings of the Royal Society of

Victoria," Vol. XXI. Melbourne, 1885. From the Society.

"Journal of the Royal Society of New South Wales," Vol.

XVIII. Sydney, 1885. From the Society.
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" Report of Progress," 1882-88-84. Montreal, 1885. " Maps

o accompany Repoi-tof Progress, 1882-83-84"; and "Catalogue

of Canadian Plants, Part II, Gamopetalee," by John Macoun,

M.A., F.L.S. Montreal, 1884. From the Dh-ector, Geological

and Natural History Survey of Canada.

" The Australian Irrigationist,"N'o 13. Melbourne, 1885. From

the Editor.

The following papers were read :

—

" The Papuans—Comparative i^Totes on Various Authorities

WITH Original Observations," by William E. Armit, F.L.S.,

F.R.G.S., Pages 95-116.

A SHORT ACCOUNT OF THE MEASURE-
MENT OE THE BASE LINE IN CON-
NECTION WITH THE TRIGONOMET-
RICAL SURVEY OE QUEENSLAND.

BT

W. A. TULLT, Esq., B.A., F.R.G.S., &c., Surveyor General.

(Plate V.)

I propose giving a short account of the measurement of the

base-line in connection with the Trigonometrical Survey of the

Colony, which was completed last year.

A base-line is the foundation of a trigonometrical survey.

On the accuracy of its measurement depends the correctness of

the net-work of triangles, which are established by angular

measurements, commencing from the terminal points of the

base. The exact measurement of a line on the earth's surface

is one of the most difficult operations that can be undertaken.

Even with the greatest care and the most approved appliances

only a close approximation to absolute accuracy can be relied

on. Experience proves that no two measurements of the same
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line exactly agree ; there is always a small difference, and

though such difference may be inconsiderable, and even

unappreciable, what is styled "mathematical accuracy" cannot be

attained. The earlier measurements in such surveys were con-

ducted under circumstances less favourable to accuracy than

those obtaining at the presenf day. We have now the experi-

ence gained by each successive surrey, the history of which has

been carefully recorded. It would take too long to give par-

ticulars of the several bases that have been measured success-

fully, although much interesting matter would be found in their

recital.

The chief difficulty is obtaining a unit of length, by means of

which the measurement is made. Almost all substances,

metallic or otherwise, expand and contract with heat and cold :

so that it will be understood in determining the length of any

line when measured by means of a rod, or chain, made of a

material liable to fluctuation, it is necessary to know what its

absolute length is at some known temperature. This tempera-

ture is usually fixed at about 62° Fahrenheit. The standard of

the Ordnance Survey in Great Britain is ten feet in length, and

one of the same length was used in this Colony. This length is

nominal, and is only correct when the temperature is 64°2. The

details of the methods used for determining the length of a

standard would provide material for a separate paper, and I shall

only refer to the subject by mentioning that the comparisons of

standards often occupy months, and the greatest care is taken

that the thermometers and micrometers used are of the best

workmanship. At the Ordnance Survey Office, Southampton,

is a building specially constructed for the purpose. The inner

room, where the comparisons are made, measures twenty feet by

eleven, with thick double walls, and is sunk below the level of

the ground, and roofed with nine inches of concrete. An outer

building entirely encloses and protects the room from external

changes of temperature. This will give an idea of the accuracy
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aimed at in these comparisons. Each division of the micro-

meter microscopes used is about one-millionth of a yard.

The determination of the temperature is of the utmost

importance. The thermometers used I'equire to be accurately

graduated, and their index errors ascertained by careful com-

parisons with a standard thermometer. The co-efficient for

expansion is the same as that used for steel bars, and amounts

to '007632 inches in one hundred feet for one degree of tem-

perature. This co-efficient is the one invariably adopted, and

has been tested many times by the most careful experiments.

The standard of our Queensland Survey is a bar of steel, float-

ing in mercury, the length of which was determined by careful

comparisons with the standard bai-s in the Sydney Observatoiy,

which have been supplied by the Board of Trade in London.

This bar has a length of 9'9998o81 feet, at a temperature of 62°

Fahrenheit ; so that, applying the above co-efficient for expansion

of steel, its length at any other temperature can be determined.

Having been provided with a standard, it was necessary to

decide how the base should be measui^ed. Having given the

subject careful consideration, I determined to use a steel tape of

one hundred feet in length, with such appliances as would

ensure a high degree of accuracy. The experience subsequently

gained in the measurement proves that I was right, as it is now
clearly established that, with proper care, a base-line can be

measured with equal accuracy with a one hundred-foot tape as

with bars of shorter length. The next step was how to ascer-

tain the length of the tape with reference to the bar. The

necessity for doing this had not arisen before, as most of the

base-lines had been measured with wooden or steel rods ten

feet in length. I was fortunate enough in having Mr. Adams,

the Surveyor-General of New South Wales, and Mr. Russell,

the Government Astronomer of that Colony to assist me, and

between them they devised an apparatus, by means of which a

tape of one hundred or sixty-six feet can be compared with the
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standard bar, and its length accurately determined. The result

of the several comparisons, and the temperatures at which they

are taken are given in the Appendix A. It will be seen that

two tapes (a and b) were used in the measurement of the base,

and the length adopted for each tape was the mean of tAvelve

comparisons taken at different times. The apparatus referred to

is similar to those used for comparing bars of assumed equal

lengths. It has micrometer microscopes attached by which the

smallest differences between the bar and each tenth pai't of the

tape, with which the comparison is made, can be determined.

The temperature is observed by means of the best thermometers,

the index errors of which are known.

The base line is situated on the open plain known as the

prairie plain, between Mount Irving and Mount Maria, the

summits of which are the terminal points. The former mount

is about 215"8 feet, aad the latter 162'5 feet above the level of

the plain. The principal reason for selecting Mounts Irving

and Maria, as terminal points of the base, were that observations

could be made more accurately from their summits than from

the terminals on the plain, where the atmospheric conditions

were less favourable for the use of telescopes of high mag-

nifying power. At first it was decided that the base should be con-

fined to the plain, on the line extending from one summit to the

other—the length of the sections at each end of the base being

computed by ti'iangulation. When the measurement commenced

it was proved to my satisfaction that the terminal sections could

be measured without risk of error. The ascent to the summit

of Mount Maria is a gradual slope, so that no difficulty was

experienced there. Mount Irving is rocky and more abrupt,

necessitating a track being cleared and levelled In the case

of the latter section the measurement was carried out three

times—two of them in opposite directions. The length was also

computed by means of triangulation, as a check upon the work.

The plain was, moreover, veiy suitable for the operation in so
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much that it was surrounded by hills, which permitted of

stations being readily obtained for extending the triangulation.

All the preparations having been made, and the plant brought

to the ground, the measurement was commenced on August

24th, 1883, under the superintendence of Mr. District Surveyor

McDowall, assisted by Mr. R. Hoggan. The base was divided

into ten sections : the six central ones averaging nearly a mile,

and the two others at each end being nearly half-a-mile

long. The terminal points of these sections wei-e marked by

stones sunk into the ground and set in concrete. Each stone

had a metal plug, upon which a small mark was made denoting

the terminal point of the section. The tapes used on the survey

were about half-an-inch wide, and little more than a hundredth

of an inch thick. The one hundred feet lengths are denoted by

m.inute dots, or spots, on silver discs, which were inserted in

the tapes, about six inches from each extremity. The method

adopted was as follows :—the tapes a and B were laid side by

side in the troughs. These troughs were made of Kauri

Pine (Dammara robusta), one inch thick, which being a

light wood and a good non-conductor of heat was

found well-suited for the purpose. Each trough was about

fifteen feet in length, so that they could be easily carried

;

and whilst the measurement was being carried on with

one hundred feet, the troughing for the next one

hundred feet was being placed in position. There was some

difficulty at the outset in devising suitable covers for the

troughing—so as to shade the tapes from the du'ect rays of the

sun. A strip of blanket was used at first, but was not found to

answer. After some trials, a board, sufiiciently wide to shade

the bottom of the trough, whilst allowing for ventilation, was

used, with the best results. Our subsequent experience proved

the boards to be reliable in every way. The troughs were

supported upon pegs set on an even grade by means of a

levelling instrument. Each sub-division of one hundred feet
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was marked by a piece of sawn hardwood, 4x4 inches, and

three feet long, strongly driven into the ground. On the top of

the peg a small coppei' stud, with a flat disc (a copper rivet was

used for the purpose) was inserted to receive the mark at the

end of each hundred feet. Three measurements were made

with each tape, each one distinct and independent, so that every

section has been measured six times. A tension of 20 lbs., by

means of a spring balance, was applied to each tape. The

following exti-act from the instructions issued for the

guidance of the surveyors employed in the measurement will

supply the particulars in regard to the microscopes used. I

have brought down similar ones for the inspection of members :

—

" Two microscopes are to be used—one at each end of the

tape. The ' following ' one is for the purpose of keeping the

end of the tape and the mark previously made on the copper

stud co-incident, whilst, by means of the 'leading' microscope,

a mark is made on the copper stud, as nearly as possible agreeing

with the terminal point of the steel tape. The ' following

'

microscope being set to zero, the * leading ' one is used for the

purpose of comparing the mark made on the copper stud with

the terminal point of the tape in each measurement, and regis-

tering the micrometer value of the interval—if any—between

them. The micrometer microscopes used have a value repre-

sented by two revolutions ui the screw to one hundredth of

an inch ; and with the view of lessening the risk of

error by recording plus and minus readings in the field

book, the reading of the ' leading ' micrometer is assumed

to be twenty revolutions at zero; so that all readings above

twenty are plus, and all below minus. It will be observed

that the reading is from the point marked on the stud to

the terminal point on the tape—the measurement from

a fixed point to one liable to fluctuation by temperature, being

more reliable than were the measurement taken in the reverse

way."
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Immediately after each measurement was made and recorded,

readings were taken from five standard thermometers which

were placed alongside of the tapes at equal distances, fifteen

readings were therefore taken during the three measurements

of each tape. The mean of these readings must approximate

very closely to the true temperature. The thermometers used

were very carefully compared with a standard which was pro-

cured from the observatory in Sydney, and the index errors

determined. It is not probable that the temperature adopted is

more than one-fifth of a degree Fahrenheit in error, but even

were it in error half a degree it would not affect the length of

the base by more than 1"3 inches.*

The principal advantage of the system adopted, apart from

the greater speed with which the measurement could be carried

out, was the means it provided for checking the work as it pro-

ceeded. In consequence of the length of the tape its fluctuations

as the temperature altered were quite appreciable. I recollect

when working at one of the microscopes seeing the tape visibly

contract as a cold blast of air entered the troughs. It was

often observed that the tape was more sensitive than the thei'-

mometers, and we often had to wait until the latter had settled

down to the temperature of the tape. The co-efficient for ex-

*After the base line had been measured six thermometers were supplied

from the Eoyal Observatory, Kew, England, in response to the following

special application made to G. M. Whipple, Esq., Superintendent :

—

" Queensland.
" Suevbtob-Genekal's Office,

" Beisbanb, 22nd Jan., 1884.

" Sir,—I trust I am not trespassing on your kindness in asking you to

assist me in procuring a set of thermometers for the use of this depart-

ment, in connection with the measurement of base lines in the field.

" I am anxious to have 12 thermometers sent to me of a class suitable

for recording the temperature in such measurements where great accu-

racy is required. It is found, by experience, in sudden changes of

temperature, that the steel tapes are more sensitive than ordinary

standard glaas thermometers ; and it is possible that some modification
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pansion was as before stated '007632 inches for each degree of

the thermometer, so that it was easy to determine whether any

excess or deficiency in the length of the tape agreed with the

micrometer. The corrections from one to six degrees are as

follow :

—

1° -00763 inches. 4^ -03052 inches.

2° -01526 „ 5° -03815 „

3° -02289 „ 6° -04578 „

•. ;One to eight revolutions of the micrometer represent the

following fractional parts of an inch, viz. :

—

1 revolution. '005 inches. 5 i-evolutions. -025 inches.

2 „ -010 „ 6 „ -030 „

3 „ -015 „ 7 „ -035 „

4 • „ -020 „ 8 „ -040 „

It will be seen by a comparison of these values that three

revolutions of the micrometer nearly equal the correction for

two degrees of temperature, whilst the expansion or contraction

for five degrees of temperature nearly equals eight revolutions

of the micrometer. The relative values of the micrometer

of the clinical thermometer might be devised to answer the purpose.

What is reqioired is sensitiveness, combined with stabihty of constniction.

It will be understood that very delicate glass thermometers are so liable

to break that they are pi'actically worthless in field use.

" The thermometers should be graduated to 02 of a degree, and should

range from 32 to 125 degrees. I enclose a letter from Mr. Cassella, who
appears to have given the subject some consideration. You might, at

your convenience, arrange to see him and ascertain whether he has any-

thing to suit my wants. Any expense will be met as soon as you
advise me.

" You will excuse my troubling you in this matter. I wish to have the

most suitable class of instruments that can be procured, and I believe

you can assist me better than anyone else.

" I have the honor to be, Sh,
" Your obedient servant,

"(Signed) W. ALCOCK TULLY,
"G. M. Whipple, Esq., "Surveyor-General.

" Superintendent Eoyal Observatory,

"Kew, England."
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measurements and the corrections for temperature were readily

borne in mind, and, "whilst the measurement was being carried

out afforded a most efficient check, any divergence being at once

noticed, and as it indicated that the thermic conditions of the

tape and the thermometers did not agree, one or more additional

measurements were taken until the opposing differences were

reconciled. Whilst the temperature was steady the micrometers

and thermometers worked together most harmoniously—rapid

fluctuations on the contrary produced confl.icting readings. The

advantage of having such a check cannot be over-rated. It gave

an additional value to the work. The confidence which it

engendered reacted on the observers and enabled them to give

a more undivided attention to the details than was possible

under other circumstances.

I give in appendix B the computed lengths of each separate

measurement and the difference between the mean of each

section. The difference between the mean of the three measure-

ments of each tape was •1845144 inches, which is not quite

•j^ of an inch. The adopted lengths of the tapes were as

follow :

—

Tape A ... 99-9980561 feet

TapeB - - - 99-9976211 „

Difference - - -0004350 „

This fractional part of a foot is nearly equivalent to -^^ of an

inch. This difference in length between the two tapes, were it

constant throughout the entire distance from end to end of the

base, would have amounted to 1-8 inches ; but as the actual

difference between the measurement by each tape was not quite

f*o of an inch, it proves that about an inch and a half of the

theoretic difference was absorbed by errors of observation or

other counterbalancing cause. The measurement by each tape

has equal weight, and the mean of the two is only affected by

the above absorption to the extent of -7 of an inch. The above
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values in dealing with a base exceeding seven miles in length

are so small that it is scarcely necessary to take account of

them, and I only refer to them in this paper to show how the

difference in the computed lengths of the tapes was disposed of.

In order further to test the accuracy of the measurement of the

whole line, a system of triangles was established by which the

length of half the line was computed and compared with the

measured length of the same portion. The differences between

the computed and measured length of the half was found to be

only "936 of an inch, which is a most satisfactory proof of the

care exercised in the measurement as well as of the system

adopted in carrying it out.

The line was measured, as before stated, in grades from peg to

peg in 100 feet lengths. These lengths represented the

hypothenuse of a right-angled triangle of which the side next

in length represented the actual horizontal length between the

pegs. A reduction of the measured length to the horizontal

had to be made and coraputed for each subdivision. The correc-

tion, unless for the two terminal sections, was very small. The

m.easured length being the hypothenuse, and the rise or fall

between the pegs, as the case niay be, being the smallest side of

the triangle, it was easy to find the third side. For convenience

of calculation the difference of the squares of these two sides

was found by the well-known formula of multiplying the sum

and difference of the sides, and then extracting the square root

of the product. This gave the horizontal length. The total

correction for reduction to the horizontal was 31'123 feet, of

which 19" 732 feet was for the Mt. Irving section, and 11'225

feet for that of the Mt. Maria end.

The base was computed by logarithms, so that each stage of

the process, from the entry in the field notes to the final deter-

minations, could be traced step by step. It was a more laborious

process than the ordinary arithmetical way, but it has the

advantage of showing every detail of the calculation, and has
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necessarily greater weight than if the base were calculated in

the other way.

[At this stage the author exhibited, for the information of

members, a book in which the results of the computations had

been entered, and also some other papers relating to the

subject.]

The base line being measured on a plain with an average

height of 1298 feet above the sea level had to be reduced to

that level. This reduction was effected by the formula:

—

" Multiply together the base and height, and divide the product

by the radius of the earth, and the quotient will be the correc-

tion to be deducted from the base." This correction amounted

to 2'2520 feet which had to be subtracted from the measured

length.

The probable sources of error were also investigated. None

of them were likely to affect the accuracy of the work, and as

they would not act in the same direction, the result would be

according to the law of compensation that one would tend to

counteract the othei^s.

The whole work depends on the correctness of value given to

the standard bar used on the survey. It will be understood

that a very small error in the length of the bar will more than

overbalance all other errors that can arise.

The several sources of error are as follow :

—

i. Error in determining correct temperature.

2. The co-efficient used for expansion not being applicable to

the steel of Avhich the tapes were composed.

3. The liability of the tapes being out of line. It may be

mentioned that a declination of one inch out of the line in three

places throughout the whole base will giv^e a possible error of

•64 inches. A declination of one inch from the straight line

in the middle of each tape would produce an error of 0'05 inches

in the whole base.

4. Frictional error by affecting the tension.
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5. Errors in micrometers. This would necessarily be very

small, if any, as the micrometers are only responsible for the

measurement of 1"018 inches of the whole base.

The extreme error possible under any of the above—Nos. 1

and 2 —would not exceed an inch, and in the others it would

amount to a very small fraction. Having given the question

careful consideration it was determined not to make any allow-

ance for these small errors.

I have endeavoured to give a general idea of the details of the

measurement, avoiding as far as possible technicalities which

would only be understood by the profession. As a rule the

general public take little interest in the execution of these

surveys. They may acknowledge them to be necessary, but do

not care to know the processes by which they are carried out.

I am glad of the opportunity the Royal Society has afforded me

of placing the results of the measurement on record, and trust

I have succeeded in interesting the members whilst dealing with

a somewhat dry subject :

—

APPENDIX A.

Determination of the Length of Tapes A and B used in

Measurement of Base Line.

lOOFT. APPROX.—TAPE A.

Date of Mea-
surement.
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140 DONATIONS.

ERIDAY, OCTOBER 2, 1885.

The Vice-President, A. NORTON, Esq., M.L.A., in the

Chair.

Dr. Ledingham was introduced as a visitor.

NEW MEMBERS.

C. Campbell, Esq., As. Inst., C.E., and E. Heaviside, Esq.,

Mining Engineer, Ipswich.

A revised code of rules, the preparation of which had lately

engaged the attention of the council, was adopted, on the motion

of Mr. R. C. Ringrose, who explained the natuie of the emen-

dations which it contained.

DONATIONS.
" The Journal of Conchology," Vol. IV., No. II. July, 1885.

From the Conchological Society of Great Britain.

" The Victorian Naturalist," Vol. XI., No. 5. September.

1885. From the Field Naturalist's Club of Victoria.

" Systematic Census of Australian Plants," by Baron Von

Mueller, K.C.M.G., M. & Ph. D., F.R.S. From the Author.

"Abstract of Proceedings," Sept. 7th, 1885. From the

Royal Society of Tasmania.

"The Provincial Medical Journal," Vol. IV., No. 44. Aug.,

1885. From the Editor, Leicester.

" Journal of the Straits Branch of the Royal Asiatic Society,"

Nos. 1-12. Singapore, 1878-85. From the Society.

Report of meeting of " Natural History Society." [" Morning

Bulletin," Eockhampton, 15th Sep., 1885.] From the Society.

" Proceedings of the American Academy of Arts and

Sciences." New Series, Vol. XII. Boston, 1885. From the

Academy.

" The Australian Irrigationist," No. 14. Melbourne, 1885.

From the Editor.



DESCKIPTION OF A NEW TILIACEOUS TREE. 141

" Report of the Board of Trustees of the Queensland Museum
for 1884." Brisbane. From the Curator.

" Map showing the site of Melbourne in 1837." From the

Public Library, Melbourne.

The following papers were read :

—

PRACTICAL HYBRIDIZATION,
BT

JAMES PINK, Esq., P.R.H.S.

In this paper the author remarked genei-ally on the important

practical results consequent on the " hybridization " of plants,

and especially fruit-bearing ones. He indicated the vine and

orange as suggestive of the direction in which experiments of

this class might be conducted with most advantage to the

colony. In the case of vines he would recommend the Bowood

Muscat and the Syrian, and in that of oranges the Navel and

Paramatta, as objects between which hybi-idisation might be

advantageously effected. He then dwelt at some length on the

practical aspect of the process as far as the vine and orange

were concerned.

DESCRIPTION OF A NEW TILIACEOUS
TREE EROM NORTH-EASTERN AUS-
TRALIA.

BY

BARON VON MUELLER, K.C.M.G., M. & Ph. D. F.R.S.

Among the Queensland timber samples procured by Dr. Bancroft,

jun., with such praiseworthy zeal for the Indian and Colonial

Exhibition, soon to be held in London, occurs also the wood of

the following tiliaceous tree, concerning which I have been
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consulted by Mr. F. M. Bailey, the Government Botanist of

Queensland. The branchlets transmitted by him for taxologic

identification bear leaves, flower-buds, well-developed flowers,

and fruit.

Elj:ocarpus Bancroftii, F.v.M. ^ Bail.

Tree over 100ft. in height ; the diameter of stem

over 2ft. ; bark scaly of a brownish colour, about |in,

in thickness. Branchlets, thinly brownish, velvet-downy.

Leaves, ovate-lanceolar, or almost ovate on rather long

somewhat velvety stalks, entire at the margin, or slightly

wavy, shining above, paler and without lustre beneath, and

there the ascendent primary veins prominent, nearly glabrous

on both pages ; flower-stalks axillary or lateral comparatively

short bearing only 2-5 flowers, at or near the summit—as well

as the stalklets and calyces—thinly velvety-downy. Flowers,

rather large, longer than their stalklets. Buds ovate-globular

;

sepals four, oblong-lanceolar, of thick consistence
;
petals four,

glabrous, cleft at the upper end into generally three short

roundish lobes without fringes ; stamens numerous ; filaments

nearly or fully as long as the anthers, the latter glabrous, only

slightly pointed; ovary greyish velvet-downy, four-celled,

passing into an upwards glabrescent style. Fruit, very large,

ovate-globular; endocarp, remarkably thick, somewhat uneven,

and slightly foveolated outside, separable into four valves

;

cavity, one-celled. Seed one, very large, oblique-ovate.

On the Johnstone Eiver ; Dr. Bancroft, jun.

A tall tree ; branchlets robust. Leaves, 3-5 inches long l|-2

inches broad, rather smooth above, gradually narrowed at the

base, the closely-reticulated veinlets subtle ; no foveoles at the

mid-rib beneath. Leaf-stalks attaining a length of from one to

two inches. Flower-stalks comparatively thick, but generally not

above an inch long, occasionally even shortened to \xn. Stalklets,

not bent downward, finally sometimes lengthening to one inch.

Sepals ^-|in. long, pale silky inside. Petals somewhat longer,
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inflexed along tlie margin while in bud. Filaments slightly

hairy. Anthers very narrow, about ^in. long, unbearded.

Style subulate, |-|in. long. Annular disk slightly lobed, rather

broad, bearing the stamens chiefly on the summit, thinly velvety.

Ovules generally four in each cell. Fruit measuring l-l|in.

exocarp thinly crustaceous. Mesocarp exsiccating, forming a

stratum not very thick. Endocarp woody, the sutural lines

very perceptible outside, the commissiiral spaces permanently

cohering, but on forced separation shovnng a silky fibrous vesti-

ture. Seed turgid, about fin. long ; testa brown-black,

smooth ; albumen copious, almost amygdaline ; embryo white,

nearly as broad as the albumen and almost as long ; cotyledons,

foliaceously flat, about |in. long, oblique-ovate ; radicle hemiel-

lipsoid-cylindrical, several times shorter than the cotyledons.

These " kernels " have an agreeable flavour, and are eaten by

the settlers. The wood of this tree is hard and durable, con-

siderably resembling in this and other respects the American

Ugnuin vitce—for which indeed it might form a good substitute.

This remarkable species bears alliance to S. Horckii, so far as

the form of the leaves, the few-flowered peduncles, and the large

size of the fruit are concerned ; elongated filaments occur like-

wise in E. aristatus, E. amnoeus, E. venustus, and some others,

while the sutural indication is also well-mai'ked in E. tubercu-

latus, E. ganitrus, and several other congeners—thus a transit is

offered to Dubouzetia, which, indeed, may well be regarded as a

subgenus of Elseocarpus, the valvular dehiscense of the endocarp

being complete in Dubouzetia, according to the observations of

Brogniart and Gris, while a close approach to its inflorescence is

shown by Elaeocarpus Bancroftii ; the flowers of the latter how-

ever, resemble externally those of E. Guillainii (Vieillard) from

New Caledonia, though the normally tetramerous calyx and

corolla are quite exceptional in the genus Eleeocarpus, nor are

they occurring in Dubouzetia, and remind one of Sloanea, with

which our new Blseocarpus agrees also in inflorescence.
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Incidentally it may be here observed, that the discoveiy of a

very particular Sloaneain New Guinea (S. paradisearum, F.v.M.,

Papuan Plants, I., 84) has strengthened the view, expressed by

the writer of these lines already in 1864, that Echinocarpus

should be subjugated to Sloanea. This opinion is also shared by

Dr. von Szyszylowicz, who in a recent study of Tiliaceae

(Englers's Botanische Jahrleuecher VI., 454) likewise unites

Echinocarpus with Sloanea, but, who, on the same occasion,

felt inclined to refer Aristotelia Braithwaitii, F.v.M. ( Wing's

Southern Science Record, Aug., 1881) to Elaeocarpus, not having

seen specimens which would have demonstrated to this

excellent investigator the intenability of that opinion.

NOTICE OF A FISH APPARENTLY
UNDESCRIBED,

BT

C. W. DE VIS, Esq., M.A.

Hitherto, the shores of Western and Southern Asia have

alone yielded those few forms of the Scorpsenida which have

been distinguished under the general title Apistus. One species

inhabits the Red Sea, and has been whimsically named

israelitarum ; the other entering the Pacific is a .frequenter of

the Indian coasts. Both have the pectoral fins developed as

organs of flight ; they agree also in having the anterior portion

of the dorsal fin composed of fifteen spines. To these, the fish

now brought under notice, through the instrumentality of Mr.

R. A. Bulcock—a young observer of the fauna of Moreton Bay

—is closely allied ; and, notwithstanding that it differs in two

structural features of some importance, namely, in having but
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fourteen spines in the dorsal fin, and the pectoral reduced to

a size unfitting it for an organ of flight : I refer it to the same

genus Apistus because it appears to me preferable to relax some-

what the character of a genus founded on two species only,

rather than burden the system with a new one, which does not

seem absolutely necessary. The following are the specific

characters of this fish, which may fi-om the place of its capture

be called

—

APISTUS CALOUNDEA,

D. 14/9, A. 3/7, Lat. 55, Tr. 7/17.

Pectoials moderately elongate, reaching to the third anal spine.

Dorsals emarginate between the spinous and soft portions. A
broadly white-edged black blotch between the ninth and twelfth

spines of the dorsal—top of the webs between the first two

spines also black. Upper surface of the snout, a broad band

across the occiput, a narrow curved band from the snout through

the edge to the base of the opercular spine, two large blotches

on the upper part of the trunk connected and apparently

traversed by three longitudinal bands, two horizontal bands on

the soft dorsal, three vertical bands on the caudal, and the lower

third of the pectoral more or less black.

The preorbital has in front two short spines directed forwards

and the angle armed with a curved daggerlike spine broader

than that at the angle of the preopercle. The mandible is

furnished with two pairs of short tentacles. The height of the

body is one-fifth of the total length ; the length of the head

three and two-thirds in the same. The orbit is 4| in the head,

and the interorbit If in the orbit. The pectoral appendage is

as long as the snout, the scales radiately ctenoid and very

handsome.
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NOTES ON QUEENSLAND ANTS,
BY

HENRY TRYON,

1.—HARVESTING ANTS.

The author of the " Proverbs," in his well-known admonition

addressed to the sluggard, claims consideration for the economy

of ants, and alludes to their habit of gathering their food

in the harvest—on which account also he elsewhere refers to

them as one of the four things which " are little upon the

earth but exceeding wise." And again the Augustine poet

—

using the simile of ants in describing the busy preparations

made on the eve of the departure from Carthage—refers to

them as ravaging heaps of grain—warned by the approach of

coming Avinter [Virgil .^Enid, IV., 395-400]. And other so-

called " ancients," amongst their fabulous relations concerning

these insects, have mentioned similar habits.

This harvesting propensity of ants was for a long time

discredited, and those who thought about the subject were

content to accept the explanation of Gould [in " Account of

English Ants," 1747], viz:—that these ancient writei-s had

mistaken for seeds and grain, the pupge—which the ants transport

from place to place in order to locate them under circumstances

best suited for their development ; or, again, they would

endeavour by learned exposition to derive some meaning from the

expressions used—in allusion to this habit—other than afforded

in their legitimate interpretation. Moreover, even the authors of

that English classic, " An Introduction to Entomology " [Vol.

II., pp. 45-46, Ed., 1817], were—commending the explanation of

Gould—inclined to doubt the accuracy of the obsei'vations

which had suggested allusions of the nature of the above,
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thougli they were of opinion that such a habit might possibly

be found to exist amongst the ants of intertropical countries.

Since the time when these explanations served their purpose

the ways of ants have been, and are, once more carefully con-

sidered, with the result of proving that " the parsimonious

emmet provident of future " has really an existence in nature.

Colonel Sykes* was perhaps the first to demonstrate the fact

that these old authorities did not make use of poetic license

in their similes and descriptions, by showing that harvesting

ants really exist in India. This natui-alist observed in June,

1829, ants bringing up to the surface seed from a store which

they had accumulated in their subterranean nest, and which they

must have gathered in the preceding months of January or

February, when the Panicum—which was the grass from which

the supply had been derived—ripens its seed. He concluded

that on this, as on a similar occasion which took place in

October of the same year, the seed had got wet during the

prevalence of a monsoon, and was brought to the surface in

order to dry it. Colonel Sykes, too, was very careful in verifying

his facts, as he was aware that they militated against the obser-

vations of entomologists in Europe. His observations related

to the ant, Pheidole providens (Sykes) West.

The Rev. W. Hope,t i^i 1837, drew attention to the providence

of ants, and their habit of hoarding grain as winter store, in

order to contrast what had been positively stated on the subject,

both by ancients and moderns—including the narrative of Colonel

Sykes, with the doubts expressed by the entomologists of his

day. He at the same time referred to Bochart \_Hierozoicon, Vol.

III.] for citation of a host of authors all concurring in the

same opinion, that certain ants presented this trait.

* Trans. Ent. Soc, Vol. I., p. 101. London, 1836.

t Vid. " On Some Doubts Eespecting the Economy of Ants." Trans.

Ent. Soc, Vol. II., pp. 211-213. London, 1839.
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Mr. T. C. Jerdon incidentally refers to the liabit in the above-

mentioned Indian ant, and especially dwells on its economic

aspect.*

Mr. J. J. Lake describes the depredations of ants upon a pile

of unthr-eshed wheat, lying on a threshing floor adjoining his

house at Zante, and mentions that the seed so carried off was

found to be stored up in the nests of these ants.f

In 1866 M Lespes ^vl'ote in the " Revue des Cours Scientifi-

ques," on the same subject. In the same year also Dr. Gideon

Lincecum related J his observations concerning a Texan ant

—

'^Myrmica inolefaciens'"—which was in the habit of sowing a par-

ticular grass, tending the crop, and afterwards reaping the

harvest. These interesting particulars had already, in 1862,

formed the subject of a communication to Mr. Darwin, § and

they are again repeated, with some omissions, in an interesting

popular article
—" The Agricultural Ant of Texas "^—by the

same author.

The writer, however, whose published investigations have

created the most interest, is Mr. J. Traherne Moggridge, who

during a residence at Mentone in the south of Europe, in 1871-2,

made the habits of the harvesting ants of that district his special

study. Mr. Moggridge first noticed that the ants Atta structor

A. harbara, and Pheidole megacephala, as autumn approaches,

were in the habit of storing up the seeds of flowering plants,

such as Polygonum aviculare, Capsella hursa-pastoris, and Alsine

* " Annals and Magazme of Natural History," series 2. 1854. Vol.

XIII. Independent testimony to the accuracy of some of the observa-

tions recorded by Col. Sykes and Mr. Jerdon will be found in " Wander-

ings of a Naturalist in India," by A. L. AUams, M.D., pp. 38-39, Edin.,

1867. On the economy of this Indian ant, the reader is also referred to

the authors quoted by the Rev. W. Hope.

t Athenaeum, No. 1950, March 11, 1865, p. 35.

X Proceedings of the Academy of Sciences, Philadelphia, 1866, p. 323.

§ Journ. Lin. Soc, London, 1862, p.p. 29-31 ; cf. S. B. Buckley, P. Ac.

Philad., 1860, p. 445.

H Hardwicke's Science Gossip, Jan. 1868, pp. 1-5.
,
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media, in excavations made by them in the sandstone rocks,* and

subsequently was able to confirm his opinion that these ants

also made use of stored-up seeds for food.f The considerable

attention which this writer gave to the subject, is very evident

on a perusal of his popular work on " Hai'vesting Ants and

Trap Door Spiders," London, 1873. In this publication Mr.

Moggridge reviews the Biblical and classical notices of the

habit of storing-up gi^ain by ants, and the explanation of these

notices given by such entomologists as had considered them

worthy of comment. He then mentions the occurrence of this

habit in three distinct species of ants found at Mentone, and in

six others—natives of other countries—whilst he at the same

time dwells on the custom of ants carrying seeds only, but not

necessarily, with a view to harvesting them.

He then describes and figures the heaps of rejected portions

of seeds, found outside the ants' nests, as well as the granaries

themselves. Mr. Moggridge observed that seeds whilst in the

granaries did not germinate, though they did so when removed

by him and afterwards sown ; and that when in some exceptional

cases the radicle in stored grain did sprout, it was afterwards

gnawn off—^from which he concluded also that the ants fii'st

placed some seeds under circumstances favourable to their

germination, and that this process was whilst in an early

stage repressed by the ants themselves. These facts are inter-

spersed with many relations concerning other peculiar habits of

harvesting ants, and ample justice is done to previous writers,

whose contribution to the history of the subject are copiously

exti-acted and summarised.

The next writer who treats the subject systematically is Mr.

H. Christopher McCook, author of " The Natural History of the

* Proc. Ent. Soc, Lond., 1871. p. 47.

t Op. Cit., 1872. p. 8,
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Agricultural Ant of Texas." * The work is the result of a

three weeks' mission to Texas ; undertaken by the author for

the purpose of testing the accuracy of the statements made

by Dr. Gideon Lincecum (pg. 142). Unfortunately Mr. McCook's

visit was not so well timed as to permit of his being able to

gain evidence of these ants actually sowing seed, but he had

abundance of evidence that they reaped the harvest—were

harvesting ants. This Texan ant differs from all other species

possessing this habit, in so much as it clears a large and nearly

circular space of ground around its nest, and it is on the outer

border of this disc that the ant rice (Aristida oligantha) as it is

called grows, entirely freed from weeds. The seeds of this grass

are stored up by the ants in their nest amongst other seed ; but,

" that they are regularly sown in autumn," rests on Dr. Lince-

cum's authority only. Mr. McCook enters even more fully than

Mr. Moggridge into the subject of " the ancient belief in harvest-

ing ants; how it was discredited, and how restored." Then,

again, Messrs. Treat and Morris, in the " American Entomolo-

gist " [op. cit. pp. 225-6 ; 228-9; 264-5] of the same year, viz.,

1879, give an interesting account of two other harvesting ants

(Pheidole pennsijlvanica and P. megacephala) from New Jersey.

Finally, harvesting ants have been alluded to by various popular

writers on entomology, though Louis Piguier seems to have

passed the subject over, in that form of his interesting work

with which English readers are most familiar

The investigations of these and other authorities have made us

acquainted with the existence of this remarkable trait in at least

fifteen species of ants. These are natives of Europe,f Asia, and

* " The Natural History of the Agricultural Ant of Texas ; a Mono-
graph of the habits, architecture, and structure of Pogonomyrmex
barbatus." [? M. (Atta) molefaciens.^ London : Trubner & Co., 1879.

t We have Sir John Lubbock's authority for the statement that no

harvesting ants live in England [British Association for the Advance-

ment of Science, 1878, Section Zoology and Botany]. Mr. J. Curtis,

however, states—and he paid much attention to ants and their habits

—
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America, and the habit is not necessarily restricted to ants of a

tropical climate. They all belong to one sub-family of the Formi-

cidce, viz., the Myrmicidce—ants endowed with a sting, and which

have two joints in the peduncle connecting the thorax with the

abdomen ; but they are by no means limited to a single genus,

or to genera closely allied. The genera including species of

harvesting ants are Afta, Mijrmica, Pheidole, Pogonomyrmex,

(Ecodoma, Pseudoviyrnia, and Meranoplus. All of these are

morphologically speaking very distinct, and do not comprise

species alone, in which this habit is predominant.

It will be readily understood then that, in so much as there is

no characteristic structural feature by which this class of ants is

distinguished, the peculiar habit of harvesting grain is not due

to any special organization, but that it is rather the result of

inherited experience—or what used to be called instinct—of the

necessity of some such provision by reason of conditions acting

from without ; and a certain plasticity in the ant organization is

all that need be taken into account in considerations relating to

the adaptability of these ants, and this is often very noticeable,

to fulfil the conditions which the possession of the peculiar

trait has imposed upon them.

Scarcely any record of the occurrence of this habit amongst

Australian ants is to be met with, though such a feature could

not have escaped the observation of Mr. Damel, who, in the

interests of the Godeffroy Museum, gave such assiduous attention

to collecting the ants of Australia, and of Queensland in par-

ticular.

The first intimation of the existence of harvesting ants in

Australia seems to have been made by Mr. W. E. Armit, F.L.S.,

in the following letter dated from Dunrobin, Georgetown, I9th

July, 1878, and addressed to the Editor of " Nature ":

—

that Formica braunea is one of the species of ants which not unfrequently

causes great loss to the farmers by purloining his seed when sown broad-

cast. [Morton's Cyclopoedia of Agriculture, 1855, p. 918.] That these

seeds are also harvested may be regarded as at least very probable.



152 NOTES ON QUEENSLAND ANTS,

" I have lately discovered a colony of agricultural ants near

Georgetown. The species is very small and red. My attention

was first directed to these tiny harvesters by noticing heaps of

chaff and hulls in a bare spot, situated in a grove of young

acacia trees. The formicaries are entirely subterranean,

being entered by a funnel-shaped tube. Roads diverge

from this gate in four or five directions, and during

working hours are alive with what appears like white

insects, the little ants being covered by their load. Some of

these ants seem to clean the grain, and carry out the husks,

which form a heap round the opening to the nests. The clear

space round each opening is small, certainly not more than

eighteen inches in circumference, and a small mound round not

more than six inches in height, is formed with the earth

excavated in forming the nest. The only species of grain

harvested is the seed of Perotis rara, which is light when quite

ripe. I cannot give the generic name of these little fellows,

never having devoted any special study to the family, but shall

be happy to furnish specimens in spirits to any naturalist who

will forward his address."*

Still more recently another of our members, Mr. Ling Roth,

has written concerning an ant, which Mr. W. F. Kirby refers

to as Meranolopus dimidiatus (Smith). " These harvesting ants

are found at Mackay, Queensland. They climb up grasses, and

carry away the seeds to their nests. The ground near their

nests is generally strewn all over with the husks they have

brought to the surface. "f

During last autumn the writer observed on Spring Hill,

Brisbane, small ants continually passing to and fro from their

*Nature, Oct. 17, 1878, Vol. XIX., p. 643. Since the date of this letter Mr.
Armit has left the scene of the operations referred to, and so specimens of

the harvesting ants, which there is reason to think wiU prove different

to those subsequently mentioned, have not yet been at the disiDosal of

the writer for examination.

t Journal of the Linnean Society, Vol. XVIII. p. 328. Lond., 1885.
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nest ; some homeward bound heavily laden with the florets of

the grass Eleusine indica, containing ripe seed, and others

setting out for some plants growing a few yards distant, where

a further supply could be obtained. The nest to which these

seeds were carried, and where they afterwards harvested, was

entirely subterranean, and accessible only by means of a small

hole, the neighbourhood of which, to the extent of two or three

inches, was covered with the " chaff " of grass seed, and was

constantly receiving additions of the same nature from the

small ants, who were busily occupied in carrying these dejecta

to the border of the heap, and there without fail depositing

them. On opening the nest it was also observed to be plentifully

stored with winnowed seed of this same grass Eleusine.

These insects belong to the family Myrmicidfe and to the genus

Pheidole—ants remarkable as having four different classes of

members in their communities, viz : the males, the females, the

smaller workers (neuters), and the larger workers or soldiers

(neuters). The latter class is composed of individuals much

larger than the workers proper, they have heads also bigger

than their bodies, and are provided with powerful jaws. These

soldiers are comparatively few in numbei-, and seldom roam

many inches from the nest, where they are probably occupied in

separating the glumes from the grain, in the gi^ass florets, and

other similar labours.

As far as the writer has observed, these ants do not restrict

their attention to grass seeds of one or more kinds, neither to

this description of seed only. Exceptionally they cany off other

vegetable matter, and sometimes animal matter, perhaps a

minute curclulio which has been long dead, a portion of

another ant, and at another time insect eggs. The latter

habit is a little peculiar ; the writer could not refer the

eggs observed in this situation to any 2:)articular insect, and

from their shape does not suspect that they were those of

aphides ; though ants are known to ti'ansport the eggs of these
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plant lice to their nests, and there as foster-parents to tend them

until they are hatched, when they can avail themselves of the

food supplies to be derived from the resulting animated sugar-

pots, whilst these are still under their care. Moreover, those

ants which milk aphides are not exclusively confined to this

class of food, as may be easily observed. The ants at present

under consideration do par excellence feed on grass seeds, which

they also store up, and in ease of partaking of other food, at

such times as grass seed cannot be obtained, reject a considerable

portion of it around the approaches to their formicary.

This harvesting ant is not uncommon in the neighbourhood

of Brisbane, and is very plentiful in the Botanical Gardens,

where its nests are usually surrounded by an accumulation of

the glumes of Eragrostis hrownii. It is to be hoped that it is

not responsible for any want of success which may have

succeeded sowings of small flower seeds by the gardeners of

that establishment; but, though the present writer does not

wish to impute any such action to these little emmets, in

explanation of a probable occurrence which may be accounted

for by other considerations, usually found in the mind of the

experienced gardener, he cannot help calling to mind what Mr.

Jerdon has written concerning Pheidole providens (Sykes) West.

—the ants which were the subject of his observations. It is as

follows:
—"They carry ofi large quantities of seeds of various

kinds, especially the small grass seeds, and as every gardener

knows to his cost, more especially garden seeds. They will

take off cabbage, celery, raddish, carrot and tomato seeds, but

are pai-ticularly partial to light lettuce seeds, and in some

gardens, unless the pots in which they are sown be suspended

or otherwise protected, the whole of the seeds sown will be

removed in one night. I have also had many packets of seeds

(especially lettuce) in my room completely emptied before I was

aware that the ants had discovered them."*

* T. C. Jerdon, An. and Mag. of N. H., Series 2, 1854, Vol. XIII., p. 50.
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As illustrating the wide bearings of the subject of harvesting

ants it may be of interest to remark that Mr. Moggridge

approached it not as an entomologist, but as a botanical student.

Having casually noticed the habit, he was prompted to make

the observations detailed in his work, by the consideration that

such habits in ants might be related to the sudden occurrence

of plants in certain localities where they had not before been

met with, and especially on soil which had been thrown up in

digging; the late Mr. Bentham having already, in 1869,

directed attention to the little infox-mation existing on the

origin of plants in such situations.* Nor was Mr. Moggridge

led to his investigations, in the first instance, by the purpose of

corroborating the testimony of ancient writers ; for he only

afterwards learnt that European authorities, on the habits of

ants, had discredited their statements.

That this Brisbane harvesting ant also, is an important agent

in the local dispersion of plants—especially weeds—and is con-

nected with their sudden appearance on heaps of soil excavated

from a depth, is sufficiently demonstrated in the following obser-

vations. The ants of one nest were noticed to be harvesting the

seeds of Portulaca oleracea, Linn., and of Amaranthus viridis, Linn.

—both common weeds, and growing at a comparative distance

from the nest. These seeds had remained stored upin their nest for

some time, when rain suddenly came on, and under its influence

the seeds—especially those of the latter plant—commenced to

germinate. Of those which had already thrown out a radicle,

this was bitten off and brought to the surface ; some of these

* On the occasion on which Mr. Bentham directed attention to this

state of things he referred to as a supposition only, the statement of

Alphonse de Candolle that :
" II faut done regarder la couche de terre

vegetate d' un pays comme un magazin de graines an profit des especes

indigenes,"t since no direct evidence of the existence of subter-

ranean stores of seeds had been met with, neither by himself nor by

any one whose recorded observation he had seen. Proc. Lin. Soc, Lond.

Presidential Address, May, 24'th, 1869. f[_Geographie Botanique Baisonde,

p. 625. Paris, 1855].
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seeds were also gnawn into, and the ruptured black perisperm

—containing more or less food substance—in like manner

rejected. Other seeds, which had swollen only in response to the

moisture, were carried up for the purpose of being dried

and re-stored. In the midst of these operations, however, rain

came on again, and the ants retired, leaving seeds on the surface.

These immediately germinated, and a small patch of Amaranthun

grew up, marking the site of what was before a nest of harvest-

ing ants, quite isolated amongst plants of different character.

On a second occasion a nest, in which much seed of Eleusine

indica was known to have been harvested some months since,

was dug up. Some of the grass seed selected from the nest was

afterwards sown ; also some of the earth from the nest which

was known to contain both seeds of this plant, and of another

species of Amaranthus. In both cases the sowings were made

in situations remote from places in which any of these plants

were already growing, and as a result, in the course of time

numerous plants of both Eleusine indica, and of this second

Amaranthus, sprang up in these new localities, where they con-

tinue to flourish.

The genus Pheidole to which—as above remarked—the small

ant belongs, has representatives throughout the world, and is

rather a large one ; and, though the writer has met with des-

criptions of, or references to, forty-eight different species, this

number will probably be found to fall very short of that of the

species which really exist, especially as many members of this

genus are, comparatively speaking, diminutive insects or have a

very restricted range. Only six of the forty-eight species are

referred to as harvesting ones, viz., two in New Jersey, two in

south Europe, one in India, and the present example from

Queensland. The habits of the remaining species are very

variable, several being found burrowing in rotten wood, and one

—P.javanica,'MajT—is reported as being restricted to the curious

plant Myrmecodia (which derives its name from this ant rela-
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tionship) in which it excavates its galleries.* Two species at

least in Queensland are almost entii-ely nocturaal in their habits,

are found in decaying and decayed wood, and probably con-

tribute towards the destruction of forest trees.

The following is a description of the workers of this harvest-

ing ant :

—

Pheidole .9p. ?

Workers (major).—Length, 5 m.m. (nearly 3| lines); head
and thorax, i-eddish chestnut brown, front border of head
and mandibles almost black, 2nd node of petiole and
abdomen very dark brown, legs, yellow-brown; hairy;
dull, except abdomen, which is bright ; mandibles, striated,

with punctures here and there on the entire outer surface,

masticatory margin with three very obtuse blunt low
teeth ; shaft of antennae not reaching beyond the middle
of the length of the head. Head longer than broad, with
parallel sides

;
posterior angles rounded and swollen with

a deep longitudinal groove dividing the posterior portion
;

the whole surface of head densely and finely punctate;
covered with wrinkles, which are anteriorly longitudinal
converge as the groove is approached, and are transverse
and reticulated on the posterior surface. Clypeus almost
smooth, with a rounded emargination on its anterior border.
Frontal laminae short and widely divergent. Thorax
densely finely punctate. Pronotum and mesonotum not
distinct, forming an elevated disc, with rounded-angular
sides and truncated posteriorly, transversely wrinkled, not
ti-ansversely impressed ;

metanotum with two sharp teeth,
with transverse wTinkles anterior, and densely punctate only
between and posterior to them. Petiole deusel}- finely
punctate, anterior node compressed, transverse, emarginate
above, posterior node not compressed, transvei-se, with a
blunt cone on either side. Abdomen smooth, silky
microscopically netted.

Wor]iers (minor).—Length nearly 3 m.m. Reddish-brown,
joints of legs and tarsi yellow-brown; dull, except abdo-
men, which is silky-bright ; with erect hairs here and there.

* Mr. H. 0. Forbes had painful experience of this fact on his first

acquaintance with MyrmMoAia, the life history of which he has so well
illustrated. [" A Naturalist's Wanderings in the Eastern ArchiTjelaJ-o "

pp. 79-82.]

M
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most conspicuous on the abdomen, and depressed hairs on
antennsB and legs. Mandibles, with a few hairs on the

outer surface, longitudinally wrinkled at the base. Head
closely and finely reticulate-punctate, with longitudinal

wrinkles. ClyjDeus longitudinally wrinkled. Scape
scarcely reaching, and not exceeding, posteinor margin of

head. Thorax closely and finely punctate, without meso-
thoracic impression, pro- and meso-notum with reticulate

wi'inkles ; a short excrescense sometimes present on the

sides of the disc ; metanotum with two conspicuous

spines. Petiole closely punctate, 1st node emarginate

above, 2nd node swollen with pyramidal sides. Abdomen
smooth.

Judging only from the description given by Dr. Mayr [" Die

Australischen Formiciden," Journ. des Mus. Godf. Heft XII.,

p. 106, Hamburg, 1876,] this species of Pheidole seems to most

nearly approach his P. longiceps. Compared with other

examples of the genus found in the vicinity of Brisbane, its

colour will at once distinguish it amongst them, as well, perhaps,

as the great disparity in the sizes of the two classes of workers,

and the excessive development of the head amongst the workers

major.
MEEANOPLUS.

Recently in an examination of some invertibrates brought by

Mr. F. Blackman, from the neighbourhood west of Rockhamp-

ton, some ants were noticed belonging to a genus known to in-

clude harvesting species, which explained, as was then surmised,

and as was afterwards proved, the occurrence also in the col-

lection of a box containing a quantity of the empty glumes of a

grass belonging to the genus Andropogon.

These ants were much larger than the ones which are above

mentioned as occurring at Brisbane, and were only represented

in the examples procured by workers, of one description, and

male insects. Concerning these ants and their habits, and in

reply to a series of interrogations, Mr. Blackman informs me,

to the following effect:

—

The ants in question were found at Barwon Park, near

Blackwater, and nearly one hundred miles to the west
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of Rockhampton. The soil in which they had elected to

place their nest was of that description known as " chocolate

soil," a designation which should convey a pretty precise idea of

its colour at any rate. This nest was subterranean, and ap-

proached by a nearly circular entrance, 3 m.m. in diameter. Its

immediate neighbourhood was not conspicuously bare^of herbage,

but what more especially distinguished the nest Avas a heap of

the hairy husks of some grass, piled loosely around it. Observing

this heap, numerous ants were soon noticed coming towai"ds the

nest, each heavily laden with a floret of a grass. These florets

were found to contain ripe seed, and to be derived from a grass,

gi^owing plentifully in the locality, which they seemed bo harvest

in preference to the seeds of other varieties of grass. The ants

carried the florets by fixing their well-developed jaws in the

basal portion, and though such loads would seem to impede very

much their progression, and though the loose heap of empty

husks, surrounding the entrance to their nest, would appear to

impose a formidable obstacle to their gaining it, it Avas not a

little sui'prising to witness the adroitness with which they

accomplished their object in view, and how skilfully they would

manoeuvre, and eventually extricate their load from every

obstruction with which they came in contact. Whilst these

operations were going on ants were ever and anon emerging

from their granary, bearing with them husks of the same

grass which were empty and deprived of their seeds. These

seeds were afterwards found in plenty in the galleries of the

nest.

No disparity between the sizes of the ants occupied in the

two different operations mentioned was noticed, nor was there

anything seen to militate against the conclusion that the same ant

which carried a grass-floret into the nest may have also removed

the seed whilst below and returned with the empty husk to the

surface.
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These ants appeared to work slowly and deliberately

with a persistent determination to do their duty, and if molested

scarcely quickened their movements if at all, seldom forsook

their charge, and often adopted a squatting attitude* the very

opposite of defiance.

On examination of the material brought by Mr. Blackman

from his Barwon Park estate, the writer found (1) a number of

reddish brown very hairy ants, which, from the lateral position

of the frontal laminae, belonged to the Cryptoceridae—a group of

the Myrmicidse. Their antennae were 9-jointed, including the

scape, and this feature, associated with the presence of other

characters, would place them in the genus Meranoplusf (Smith),

as restricted by Mayr.J (2.) A quantity of a chocolate-coloured

earthy material containing a number of grass seeds mostly of

one kind, though there were amongst them a few smaller rather

roundly ovate seeds. These seeds were carefully examined for

evidence of their having been gnawed or otherwise tampered,

without any being found ; and there was little doubt but that

they would grow on being planted. The soil also contained a

number of small shrunken bodies, which, on soaking, were found

to be the di-ied up hairy larvae of some insect. (3.) There was

also a quantity of the husks of a grass of a single species

Andropogon intermedia, with a few glumes derived from another

grass, a species of Pappophorum, also amongst it.

The genus Meranoplus, to which as above stated these last

hax'vesting-ants belong, is not nearly so rich in species as is

* This is a very common trait in ants. The Pheiole above referred to

as exhibiting harvesting propensities in the neighbourhood of Brisbane

is frequently i-obbed in returning food-laden to its nest by a species of

Lasius, when it adopts this attitude. The manner also in which various

Queensland ants allow themselves to be borne away unresistingly by

their captors is, too, a phase of the same habit.

t F. Smith, " Monograph of the genus Cryptocerus," Trans. Ent. Soc.

2nd Series, Vol II. pg. 213, London, 1853.

X Dr. Gustav L. Mayr, " Formicidae," p. 26 (Eeise der Novara, Zoolo-

gischer Theil. Bd. II. Abth. I., Wien., 18G5.)
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Pheidole, and only twenty-one* appear to have been described.

Of this number six are stated to be Australian, five to inhabit

the East Indian Archipelago, two India and Ceylon, one South

Africa, six South America, whilst the habitat of the remaining

one is uncertain.

I do not find any mention of ants belonging to this genus

being harvesting species, except such as is contained in the short

note of Mr. L. Roth, previously cited, relating to the habits of a

particular insect which Mr. W. F. Kirby has identified with M.

dimidiatics, Smith.

f

The present species, as far as the workers are concerned, is one

of the largest of the genus, and appears to differ from those

hitherto desci'ibed, amongst which the following definition of its

chief characters may serve to distinguish it :

—

Meranoplus, sp.

Workers.—Length, 5.5 m.m. Almost uniformly ferruginous,

brown, abdomen red-testaceous or sometimes even almost
black. Beset with long, thin, outstanding hairs. The whole
upper surface, except the abdomen and the posterior por-

tions of clypeus and metanotum and side of thorax, covered
with coarse, often reticulated, longitudinal wrinkles. The
pro- and mesonotum together form a convex disc, about as

broad as long, bounded laterally by overhanging ridges,

which are produced anteriorly into blunt teeth, and have
tuberosities in the middle of theii- length. The metanotum

* This number includes all the species refeiTed to by Mr. F. Smith,

who paid special attention to the Cryptoceridae, under Meranoplus.

[Vid. Trans. Ent. See, Lond., 2nd Series, Vol. II. pg. 213 ; ib. 3rd Series,

Vol. I. p. 407 ; ib. Vol. V. p. 523 ; ib., 1876, p. 603 ; and Catalogue of

Hym. Ins. in Col. B.M. Pt. VI. Formicidse p. 193, 1858.] Dr. Mayr has,

however, adverted to Mr. Smith's inacciu-acies [I.e. Introduction p. 4 and
Jom-nal des Museum Godefifroy Heft XII. p. 112, Hamburg, 1876], and
indicated that some of these twenty-one species should be more correctly

included in the typical genvis of the family, and not in Meranoplus,
as not possessing the generic characters really present in the tyj^ical

species, viz., M. petiolatus. Smith and M. bicolor, Guei\

t " Description of New Species of Cryptoceridae." Trans. Ent. Soc,
Lond. 3rd Series, Vol. V., p. 523.
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descends and is armed with two posteriorly and outwardly
directed sharp spines, from the bases of which ridges

extend to the hinder lateral angles, where they form tuber-

osities. Hinder border with a semi-circular deep emar-
gination, surface between and behind the spines smooth.
Nodes of petiole sub-equal, each longitudinally wrinkled, an-
terior one angular and posterior one rounded above in longi-

tudinal section. Abdomen microscopically punctate, with
larger hair-bearing punctations. Head rounded posteriorly at

the angles, the margins produced anteriorly into blunt pro-

jecting processes. Clypeus sunk into a deep fossulet, having
a small anterior mesial elevation, and two pi'ominent teeth

on its margin. Mandibles punctate and wrinkled, having
four teeth, of which the outermost is largest. Maxillary
palp five-jointed, 1, 2, and 3 joints subequal, 4 and 5

together scarcely exceeding third. Labial palp 3-jointed,

joints subequal. Antennae densely clothed with depressed
hairs, scape less than flagellum, with a distal expansion on
the side apposed to it. Attennary fossa reaching little

beyond eyes. Legs clothed with long ascending hairs.

In size this ant approaches M. diversus (Smith), from Cham-

pion Bay, with which it agrees in other characters also. The

entirely rugose petiole and its larger dimensions, amongst other

features, distinguish it from M. hirsutus Mayr, from Gayndah.

EXHIBITS.

L The scale of Apistus as a microscopic object.

2. Two different kinds of harvesting ants, together with

samples of the grain and rejected empty grass glumes from

their nests.

3. A barograph tracing for September, accompanied by a com-'

ment on the chief meteorological phenomena corresponding to

and in explanation of the variations in the curve, by Mr. J-

Thorpe.
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PUIDAY, NOVEMBER 6, 1885.

In the presence of His Excellency Sir Anthony Mus-

GRAVE, K.C.M.G. The Hon. W. Pettigrew, M.L.C, in

THE Chair.

NEW MEMBEES.

Lieutenant H. C. Pritchard ; Mr. A. Banks ; and Mr. Rains-

ford Hannay.

DONATIONS.
" Journal of the Straits Branch of the Royal Asiatic Society,"

December, 1884, No. 14. Singapore, 1885. "Notes and

Queries," No. 1. Singapore, 1885. From the Royal Asiatic

Society, Singapore, 1885.

"The Victorian Naturalist," Vol. II., No. 6. Melbourne,

October, 1885. From the Field Naturalists' Club of Victoria.

" Dun Echt Observatory Publications," Vol. HI. Mauritius

Expedition, 1874. Division II. Aberdeen, 1885. From the

Earl of Crawford and Balcarres.

" Verhandlungen des Vereins fiir Naturwissenschaftliche

Unterhaltung," 1878-1882, Band V. Hamburg, 1883. From

the Society.

The following papers were read :

—

CONCEHNING SOME SUPERSTITIONS OE
NORTH QUEENSLAND ABORIGINES.

BY

E. PALMER, Esq., M.L.A.

Amongst students of the subject it is now generally conceded,

even by the few who do not recognise the universality of this

belief, that it is very doubtful whether any so-called savage
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tribes are altogether destitute of the conception of a future

state. Some people, however, in spite of the conclusions of

specialists, deny that the Australian blacks have any such belief,

and in support of their conclusions point to the silence in this
.

matter of the early explorers, in the published records of their '•»

investigations ; or produce evidence, from the many narratives

in which such a belief is alleged, of ideas having being attributed

to the blacks undoubtedly derived from the system in which

the narrators have been themselves disciplined. I fully recog-

nised the force of the latter objection, and accordingly in gather-

ing the information now related was careful to eliminate the

possibility of such an event. With regard, however, to the

silence of the explorers, I would insist that their opportunities, in

passing from one tribe to another, being never long familiar

with any one spoken language, were not such as to enable them

to aiTive at any conclusion on the subject,* and especially so

when it is borne in mind that ideas isolating to its superstitions

are such as the savage mind finds it difficult to give expression

to, even when the natural reserve, especially with strangei's, in

these matters has been overcome.

The remarks in this paper have for the most part reference

to the beliefs of the blacks of the Mycoolon f tribe, a tribe

"

which occupies a territory eighty or ninety miles in length, and

nearly the same in width, situated about one hundred and

twenty miles to the south of Noi^manton—a post and telegraph

town in the Gulf of Carpentaria—and embraces both the

Flinders and Saxby Rivers within its hunting grounds.

These items of information were taken down in vsriting from

natives at first hand, and their genuineness was verified in many

instances by the separate examination of different black " boys."

* c/., G. Bennett's " Wanderings," London, 1834, vol. I, p. 13.

fThe prefix My-, whicti is also common to the designation of other

tribes adjoining that of the Mycoolon, is said to signify short words or

short language.
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No information was accepted where any traces of white man's

ideas were detected. In fact the "boys," though employed on the

station as stock-riders, were almost uncontaminated by civilised

ideas, and they knew nothing of what blacks call " devil, devil
"

or " jump up whitefellow," nor did they entertain any foreign

religious ideas whatever except their own native traditions.

These "boys" acted as the medium of communication between

the writer and an old man belonging to their tribe named Plun-

gren. Amongst these Mycoolon blacks, as in every tribe in Aus-

tralia perhaps, there are certain old men who are the repositories

of the numerous traditions and superstitions, and who alone

can perform with efficacy the various ceremonies attendant on

the healing of the sick. These doctors also instruct the young

men in the beliefs of the tribe and generally initiate them as to

the proper conduct of theii' lives, and this they do at special

meetings—known elsewhei*e as Bora meetings—held for the

purpose. It is their special privilege to hold communication

with the spirits of the departed from amongst them, by which

meauwS they become possessed with much and varied knowledge,

and this they impart on occasion to the ti'ibe. Plungren was

one of these doctor-men, was of about sixty years of age, and

.was the father of several sons all young and in the service of the

station as riders. He was a tall man, of a very active tempera-

ment, and of lively intelligence, well versed in all matters

relating to tribal traditions. He was quite unable to converse

in Ensrlish.*

* As an illustration of the character of this remarkable man I may-

add, that he was much respected by all the people of his tribe on account

of his ancient prowess and deeds of pluck. He was particularly renowned

for his endurance in the chase and for fleetness of foot, and obtained

the name of Plungren in consequence. It is said of him that being at one

time in the coimtry of other blacks—the Mygoodathy—he was chased by

the whole tribe for upwards of fifty miles, and that although he had many
narrow escapes he ultimately outstripped his pursuers and retui'ned in

safety to his own people. Finding, too, that his little toes were a nuisance
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Their Origin.

They seem to have no theory relating to their whence nor con-

cerning their arrival in the country. They are impressed with the

belief that there were blacks in the land before them, and speak

of them with vagueness and wonderment. Not only their present

and future but theii' past also is in some way i-elated to the

stai'S in the heavens—which connection is the subject of their

legends.

Production of Rain, &c.

They have firm faith in the power of producing rain being

possessed by many of their number. The means adopted, by

those who have this faculty, are as curious as various. Some of

the Gulf tribes skin a native cat (Dasyurus), and hang it in a

tree ; or break up mussel shells, with the fish in them, and

return the material to the water; others gather up dust, throw it

into the air, and then blow upon it with their breath ; whilst

others, again, steep the entrails of opossums in water, accom-

panying the operation by the performance of certain ceremonies.

Knocking out the Front Teeth.

The blacks knock out their two front teeth, for they believe

that when after death they enter into the future state

—

Yalairy

—they will be thereby qualified to drink of the good clean water ;

and, unless they have undergone this operation whilst on earth,

they will only partake there of thick and muddy water.

Crystal.

Particular crystals, called Bore, play an important part in

many of their ceremonies, and are regarded with feelings of

superstitious reverence, as in some way connected with their

future existence. These crystals are retained by the principal

of the old or medicine men of the tribes, who produce them when

occasion requires, but at other times carefully conceal them. The

and impediment to him, catching in the grass, as he expressed himself, he

deliberately removed them, and accordingly has now but four toes on

either foot.



BY E. PALMER, ESQ., M.L.A. 167

source, too, of these crystals they profess to be a mysterious

one. They are either obtained from the inside of blacks, being

sucked or drawn out from them by the medicine men, or are

found with some ceremony in the mountain districts, as the

result of special expeditions, occupying some months, during

which much privation and hardship is endured. These crystals

play an important part in connection with the ceremonies attend-

ing the coming of age of their young men, when the latter are

initiated into the mysteries of the tribe, but they are also used

for other purposes, such as for buying a " gin " from her uncle

or father.

Witchcraft.

The black lives in continual dread of mysterious death, which

he attributes not so much to some spirit agency as to the

machinations of his foe or foes. In fact he scarcely regards

death, unless due to accident, or even sickness, otherwise than

as the work of some enemy who may be separated some distance

frora him, and he believes, too, that in his turn he can in like

manner work destruction. This belief is almost universal

amongst the Australian blacks. The Mycoolon tribe entertain

many peculiar ideas as to the way in which these evil influences

may be exercised. The blacks of this tribe can, as they think,

command the thunder and lightning, the wind and the storm, to

aid the accomplishment of their evil purposes, but have also

special methods.

Beecharrah.

By this designation a death is implied, which is attributed to

the following series of events : The victim is killed by an invisible

spear. Some enemy of his (having prepared a spear by cutting it

nearly throTigh, by a circular incision with a mussel, a few

inches from the end) steals stealthily upon him, as he is

engaged in the chase, creeping from tree to tree, and while still

unperceived, hurls it at him. The spear strikes him, but he is un-

conscious of the fact ; it penetrates his body, but without rent or



168 SUPERSTITIONS OF NORTH QUEENSLAND ABORIGINES,

blood ; the end of the spear being broken ofE sticks firm in his

flesh, but he feels it not. He continues his hunting quite

ignorant of what has happened, and returns to his camp as even-

ing comes on, knowing nothing of the evil which is impending.

As night approaches he is sick, symptoms become more urgent,

he is light-headed, plays, laughs, and makes a great noise, then

he grows deliinous, and soon succumbs entirely under the in-

fluence of the Beecharrah.

Thimmool.

This name denotes another very common superstition amongst

the blacks. In this case the mysterious weapon is a pointed

fragment, six or seven inches long, said to be derived from a

human leg bone, and it is believed that both sickness and death

are caused by this bone wjien held over anyone whilst asleep,

the weapon being at the same time pointed at but not allowed to

touch his body. Death supervenes as the effect of this occult

cause, as in the above instance. The blacks live in great dread

of the Thimmool being pointed at them.

Marro.

The name of another method of working evil which is

especially adapted for dealing with a black when at a distance.

The instrument, Marro, employed in this case is derived from the

pinion of a bird, and consists of two small pieces of bone

fastened together by wax, in which is placed some hair of the

person whose injury is intended. The method of procedure

with this charm, is to place it on or stick it in the ground,

surround it by fire, and afterwards set it in the sun, and again

return it to the fire. Varying the ceremony according as the

intention is to kill or only cause sickness to their enemy, and

when they think their victim is sufficiently sick, or they are

otherwise satisfied, they suspend the effect of the charm by

placing the Marro in water.

WiNGO.

With regard to this superstition it is stated that the object to
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be accomplished is that of secretly removing the kidney fat

from a black fellow, for subsequent employment in catching fish,

great luck befalling the fisherman by reason of its use. The

invariable consequence of this however is the death of the

victim of the operation. A black is described as preparing a

rope from fibre or bark and then, having watched for an op-

portunity whilst his enemy is asleep, partially choking his

victim by winding this rope about his neck. The sleeper is not

aroused and his enemy proceeds to open his side under the " short

rib " and, having removed the kidney fat, fastens up the inside by

a cord, quickly replaces the skin, whereupon the opening immedi-

ately heals over. No blood is lost during the operation, of wliich

too no signs subsequently remain. The man awakes and,

unconscious of what he has undergone, pursues his daily life as

if nothing amiss had befallen him. In progress of time how-

ever he has some misgivings and imagines he has been the

victim of Wingo. He is hunting and has ascended some tree in

quest of an opossum, and in jumping down to catch it as it

would escape, he makes an unusual effort, he feels something

give way, the cord by which his enemy has fastened him inter-

nally has snapped asunder, he is aware of the hopelessness of

his condition, returns to the camp, and fully alive now to eveiy

thing which has been done, resigns himself to his fate and

passes away.*

A feature in the habits of these aborigines, which is certainly

worthy of note, is the care which the sick, aged, or infirm

receive at their hands. These they occasionally carry fi'om camp

to camp, reserve the best of food for their share, and suffer no

one to make a jest at their expense, in allusion to their suffer-

ings. And when, in spite of this attention, death ensues, they

* This superstition, with cei'tain modifications, is very prevalent

amongst the different tribes of the continent. In some tribes the victim

is stunned by a blow of a stick and his kidney fat abstracted, a bunch of

grass inserted, and he is left to linger till death.
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never fail to mourn for the v^ictims ; the mourners smearing

their faces with white clay, and cutting their heads. In addition

to this too, abstinence, with respect to certain food, is practised

for some time afterwards, and even when months have passed

by, the death song * is nightly chanted.

Spirits.

The blacks believe that their existence on earth does not ter-

minate with the death of their bodies, and that the spirits both

of the men and women still survive. In this spiritual state they

are known as Liinheen-jar-golong, the word Limheen denoting the

bark of a tree, a name with, perhaps, some metaphorical allu-

sion to the fact that during the day the spirits remain where the

bodies which once contained them were deposited, and only

show themselves at night—coming as it were from behind the

bark of a tree. The old man Plungren was very familiar with

these spirits, and had arrived at a somewhat remarkable estimate

of their personal appearance. They were all bone as it were

—

mere skeletons—and yet they possessed long ears, erect like

* With reference to this particular class of musical expression, the

following interesting observations were communicated by Mr. P. E.Gordon

to the Brisbane Courier, whilst this paper was being revised for publi-

cation :

— " In the ordinary corroboree tlie song or chant is carried on

throughout in a major key, whereas the death wail, or song, is always

chanted in a minor key. So that the minor key would appear to suggest

itself to savages, as well as to highly cultured musicians, as the most

appropriate for giving expression to feelings of sorrow. So far as I can

remember, Handel's " Dead March in Saul "—which is in the natural key

of C major—is the only notable exception of doleful music being written

in a major key. About thirty years ago a Murray chief died, and, in the

middle of the night, a large camp of blacks, near the hiit in which I was

sleeping, set up a death wail, the theme or refrain of which was so

frequently repeated, that I was enabled to roughly write down the music.

All of a svidden the whole camp, as if by a preconcerted signal, burst into

what might be described as a coda in a major key. On inquiry next

morning, one of the younger blacks (for I found the elder ones severely

silent on the matter) informed me that the first part was a lament for

the chief, and the short coda was a menace to the spirits of the hostile

tribes present, that the death of their chief would be revenged." {_Ed.']
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those of a horse, eyes burning bright as stars, and their nails

were long and. sharp as the claws of an eagle hawk. In other

respects they resembled the blacks themselves ; there were both

men and women amongst their number ; they spoke as they did,

and subsisted in the same manner. The men amongst these spirits

invariably appeared with a crooked stick in their hands—not a

boomerang, but a straight stick with one end crooked or bent.

This stick the blacks designate Wommolongo. The women
carried yam sticks only. These spirits do not hold communica-

tion with the ordinary members of the tribe, only with the old

doctor men, such as Plungren. They are said to leave their

graves at night, and return to them again when dawn approaches;

and some of the blacks moreover believe that they frequent old

camping places and fires. The blacks do not regard the spirits

of former members of their own tiibe with any fear, but look

upon them as generally beneficient, though the Limbeen of

hostile tribes are sometimes thought to use the WoTnmolongo for

their destruction, and certain localities supposed to be fre-

quented by these evil spirits are avoided. In fact they are good

fellows, and amongst other services, perform in the presence of

the old men corroborees and dances, and sing songs, which these

old men subsequently repeat to the tribe. The spirits themselves,

when about to communicate with these old men, like strangers do

not at once boldly approach them, but are restrained as if by

some sense of fear. First one will advance ; whilst his associates

hold aloof, squatting down some distance off, or resting in the

branches of trees. At length, confidence having been established

and this reluctance to approach overcome, the other limbeen jar-

golongs may be heard jumping down from the trees or seen

advancing. After this intercourse with the old men has

finished, the latter return to the camp, there to repeat to their

followers the many lessons which they themselves have learnt

from these spirits.*

* As an instance of the prevalence of this belief in spirits amongst
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Yalairy.

The spirits of the dead do not for ever roam about, and hold

this communication with the old men. After a while, they leave

the earth, and proceed to Yalairy—another home.

This Yalairy is supposed to be amongst the stars. They know

not its exact situation. The conception which the blacks form

of it seems to be a mere embodiment of their views as to what

constitutes happiness on earth. It is a great hunting ground,

well stocked with all the game they are familiar with on earth

—

kangaroos, wallabies, emus, &c. They have their dogs there,

and can enjoy the shade of the forest, or the clear water of the

running stream. Both men and women go there. Whilst there,

they hunt, eat, and sleep ; but, as this new country is superior

to that which they have left, so is their life happier—no anxiety

on account of hunger, no sense of insecurity from enemies is

ever experienced. Amongst the different animals which occupy

Yalairy, conjointly with themselves, or are met with on their

road thither, they particularly mention two large carpet snakes,

which they speak of as Koomera. These are of prodigious size

—

forty miles long, according to one black-fellow's testimony.

These snakes are the source of the only dread they associate with

existence there. When killed and eaten, they are said to be

renewed or to be replaced by two more.* The blacks have rather

different ideas as to the route pui-sued by these spirits in gaining

this Yalairy. The old man—Plungreen—when interrogated on

the subject, pointed with his head towards the north, and other

blacks, i-esiding farther south, are said, on dying, to have gone

up, as by a kind of ladder, by way of the Southern Cross.

Queensland aborigines, and as illustrating a different view held as to

the nature of the spirits themselves and the functions they subserve, I

may mention its occurrence amongst the blacks of the Mitchell River.

In this case the spirits inspire great dread, and their influence is espe-

cially feared at night, when they are said to utter a shrill piercing cry,

like that of a white owl.

* Similar to the mjiih of the ancient Greeks regarding the Python.
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Another tribe—the Yerunthully—speaking a different language

from that of the Mycoolon, and whose hnnting grounds—at the

head of the river Flinders—are nearly three hundred miles

distant from those of the latter, believe that the ascent is made

by means of a rope, and that what we call a shooting star, is

merely the falling of this rope, on being let go after the ascent

has been accomplished.* When the heavens have been reached,

the journey to Yalairy is continued along the road indicated to

them in the path of the Milky Way, until their destination

is reached. They believe, too, that the stars are the spirits of

those blacks—men, women, and children—who lived long prior

to the present generation, as well as of the animals which shared

with them existence then.

Astronomy.

As a consequence of this phase of the belief in the future

existence of their spirits, the whole phenomena of the heavens,

as well as any changes in them, are regarded with much more

significance than they otherwise would be, and the blacks have

learnt to associate the recurrence of these changes with the

ripening of particular fruits, or the visitations of certain animals,

on which their subsistence depends.

f

To recount what the Mycoolon blacks relate concerning many

stars and groups of stars, would presuppose much greater

* Whether the blacks connect this rope in any way with the appearance

of the tenacious gnm which exudes from some of the acacias, and which

they eat, I am unprepared to say ; but the Mycoolon blacks, amongst

whom this g'um is known as Thunga, believe that falling stars strike the

trees from which it is derived, and that the gum siibseqiiently exudes at

the spots where these trees have been stricken.

t According to the position of the constellation " Orion" in the

heavens the blacks of the Wide Bay District knew of the flowering of

the Banksia marginata or honey-suckle, and accordingly gathered,

from a long way inland, to the coast district, where this tree is found

in abundance, to suck the copious supply of honey which its flowers

afford. So, too, guided by the appearance or rising of certain stars, the

aborigines flock from long distances to the Bunya Mountains there to

fatten on the fruit of the Bunya, Auracaria Bidwillii, during many weeks.

N



174 SUPERSTITIONS OP NORTH QUEENSLAND ABORIGINES,

acquaintance with astronomy than most colonists possess. The

following facts are, however, of some interest :—The sun they

regard as a female ; the moon

—

Ngegarru—they say is a male
;

and the members of one tribe, on the Saxby river, believe that

it is a black-fellow, who at one time killed a lot of their people,

and whom they afterwards burnt, and still point to the shadows

on the moon's surface as being the scars which resulted from

this execution. The Mycoolon blacks also explain the rising and

setting of these luminax-ies, as well as that of the stars, by the

supposition that they go beneath the earth through a hole,

coming up again on the eastern side.

The evening star they have named Yumby which is their

name for dog. The morning star is known as Yaboroo—bitch.

Orion's Belt, Marbarungal, they believe to be a great hunter

who formerly dwelt amongst them.

The two dark starless spaces in the Milky Way are known as

Goonga, and are believed to be two very old blacks who, a great

while back, met their fate at Taldora on the Saxby River, where

they were speared at a Bora meeting.

Two " black clouds," near the Southei^n Cross ai'e named

Innkerberry—the emu.

They occasionally hear a report at the time of a falling star

:

this they have named Goonbor, in allusion to a game in which

the black fellows carry one another and in which the bearer lets

him that is borne fall, thus occasioning a noise.

The Pleiads are known as Munkine—the word used to

express the idea of a maiden or unmarried gii'l.

The Mycoolon blacks have no name for a comet, the appear-

ance of which they regard with dread.*

* With reference to the svibject of the knowledge of Astronomy

possessed by the Aborigines, much information may be gathered from a

study of a paper on the subject by Mr. W. E. Stanbridge in the Trans-

actions of the " Philosophical Institute of Victoria," Vol. II., pp.

137-40, Melboui-ne, 1857, (partly reproduced by Mr. Brough Smith, "The

Aborigines of Victoria," Vol. I., pp. 432-4) the statements in which have
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Whether the belief in spiritual beings, higher or lower,

amounts to a religion or whether all forms of religion do not

presuppose such a belief I am unprepared to discuss ; but inter-

course with the blacks for upwards of 25 years has led me to

the conclusion that they are ever mindful of the moral obliga-

tions which such beliefs as those to which I have alluded

impose upon them, and which are in great measure the guiding

principles in the conduct of theii* lives; and that, degraded as they

are, in their hopes and fears they are like other people in the

world, and, moreover, Lang may not have been greatly in error

when he concluded that they once enjoyed a higher state o

civilization than that which they now present.*

His Excellency Sir Anthony Musgrave remarked at the

conclusion of the paper that he was sure the members present

felt much indebted to Mr. Palmer for his interesting remarks,

and that the author had in them touched on a point on which

he himself had laid some stress on a previous occasion (at the

inaugural meeting of the society)—namely,the very general belief

entertained by those who were best able to form an opinion on

been further systematised, with the introduction of many additional

facts, by Eev. P. Macpherson (Proc. Eoy. Soc. N. S. W., July, 1881,

Vol. XV., pp. 71-75). More recently still this subject has been again dealt

with by Mr. Peter Beveridge, m a paper read on 6th June, 1883, at a
meeting of the Eoyal Society of New South Wales (Op. Cit., Vol..XVII.,

pp. 19-74) on the Aborigines inhabiting the Lower Murray and Lower
Darling, in which special reference is made to this matter. These
authorities have specially mentioned the ideas entertained by the
blacks respecting the Pleiades, and have pointed out the coincidence
which exists between their views respecting them and those of the
ancient Grreeks, as given by Smith (Diet, of Eom. and Gr. Biog. and
Myth., Vol. III., pp. 411-12), and others.

* Those who wish to pursue this subject further will find much valuable

information throughout Mr. Brough Smith's work, and especially in the
chapter on Myths. (Op. cit. Vol. I., pp. 421-483.) Indeed I might have
particularly referred to this authority in illustration of almost every fact

which I have alleged.
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the subject that our Austi'alian blacks were not examples of the

lowest class of men, and that there was good evidence for believ-

ing that thej presented the result of a decadence from a much

higher type of savage man than might at first thought have been

supposed. He also stated that during his official residence in

South Australia he had been in correspondence with the late

eminent philologist, Dr. Bleek, who had invited him to collect

what matter he could relating to the blacks, and that having

done so, Dr. Bleek came to the conclusion,on grounds philological,

that the Australian blacks were, linguistically, more closely

related to the bushmen of South Africa than to any other savage

people ; and. moreover, that there was unmistakable evidence

that they had at one time arrived in the development of their

race at a much higher stage of civilization than that which they

at present displayed. His Excellency further remarked that

Mr. Palmer's statements afforded evidence of another kind in

justification of such a conclusion, and were especially valuable

as tending to promote inquiry on a subject which might well

engage the attention of the Society.

THE RAINFALL AT BRISBANE
AND INVESTIGATION AS TO ITS

PERIODICITY

:

COMPILED BY

B. WAGENKNECHT, Esq.

(Communicated by W. B. Ntsbet, M. Inst. G. E.)

(Plates VI.—IX.)

Although I have the record of the rainfall at Brisbane for only

a very limited number of years, viz., since 1860, at my disposal,

I nevertheless have endeavoured to obtain with these limited

data, by means of cycles and curves of periodicity, the probable

rainfall for future years.
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Plate VI. shows the amount of rainfall, graphically illustrated

for the last 25 years, i.e., from 1860 to 1884; the abscissae repre-

senting the consecutive months, and the ordinates the respective

amount of rainfall in each month. It "will be seen on examina-

tion of this Plate that from January to March or April, respec-

tively—the extent of the rainy season proper—the amount of

rainfall is invariably a maximum as compared with the remain-

ing months, and from May to September an average minimum
;

whereas from October to December, according to the frequency of

thunderstorms, a mean between the both is experienced ranging

from 1" to 10" in October, 1" to 8" in November, and 2" tol3"in De-

cember. Although, however, one can see at a glance which year was

more or less blessed with rain and at what time of it, Plate VI.

is not suitable to demonstrate a periodicity of wet or dry years.

For this purpose Plate VII. has been prepared, as affording a

clearer insight ; and in this the ordinates represent the amount

of rain in each year, the baseline -divisions answering to the

respective year in which it fell. It will be observed, on

reference to this, that on an average every third year has a

maximum of rainfall, the two intervening years being more or

less dry ; and again that every third of those maximal rainfalls

(i.e., every 9 years) a culminating point of the curve occurs, in

which the rainfall during those 9 years arrives at a maximum,

as in the years 1861, 1870, 1879 and probably 1888. In con-

necting all these prominent points or maximal rainfalls by a

line, undulating curves of similarity are obtained, which go to

show that those intervening cycles of three years are gradually

more deficient in rainfall the more they recede from a maxi-

mal or culminating point of the curve, and gradually augment

again their rainfall the nearer they approach the next point of

culmination; so that 1861,1870, and 1879 were blessed with

abundant moisture, whereas 1863, 1867, 1872-73, and 1875-76,

although not quite so abundantly blest, were also wet years
;

furthermore, according to the 9 years' cycle, the years 1872 -f 9
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or 1881, and 1876 + 9 or 1885, should have proved moderately

wet years. As far as the year 1881 was concerned, this was true,

but not so for 1885, as I will hereafter explain.

As regards the minimal rainfalls, I find that their cycle is

also 3 years, so that roughly speaking two wet years and a dry

year are following each other periodically ; and furthermore,

that those dry years increase in intensity the more they recede

from their point of culmination as a minimum, and also decrease

in severity the more they approach the next point of minimum-

culmination. By connecting all the ordiiiates of those years which

proved to be dry with a curve, as also shown [by a dotted line]

on Plate VII., I obtained a distinctly marked undulating

periodical curve of 15 years cycle, so that, according to the

figure, maximal or disastrous droughts appeared in 1862, 1865

—

and in 1862+ 15 or 1877, and 1865+ 15=1880-81. We there-

fore may expect the next disastrous droughts in 1877 + 15 or

1892, and 1880+ 15=1895.

Before I enter into the disturbance of my curve during the

years 1881—1885 I will draw attention to Plate VIII. which

represents the cycles by closed, instead of continuous curves as

before :—The cycle or circle is divided into nine equal parts by

radii, and the amount of each year's rain is expressed in polar-

co-ordinates at 2V scale. The cycle marked ( )

represents the 9 years from 1860 to '69 ; the second or cycle

marked ( ), those fi'om 1869 to '78; and lastly, the

third cycle ( ), those from 1878 up to 1884. All of these

cycles close wonderfully well in the years 1860,
' 1869, and

1878. As will be seen, each curve has, three prominences

and three depressions at nearly the same cyclar year,

so that maxima of rainfalls occurred in the years 1861,

1870, and 1879; furthermore, in 1864, 1873, and also

1882 moderately, and lastly in 1867, 1876, and—should have

occurred—in 1885. On the other hand, minima of rainfalls

occurred, according to the depressions of the cyclar curves, at
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^the years 1862, 1871, 1880 ; also in 1865, 1874, and 1883, and

lastly in 1868 and 1877. Both these curves show great simil-

arity, and so partially the one marked ( ) ; but from 1881

up to 1884 this last has experienced some decidedly depressing

influence, which put it out of shape and minimised the rainfall

in 1882, also considerably in 1881 ; but augmented it in 1880,

and slightly in 1883, and it has all appearance that it will be

further distorted by the year 1885—in which year the rainfall

ought to reach the total of 58 inches. In the same way as this

cyclar curve has been disturbed, so has the continuous curve on

Plate VII. been broken up rudely during the above mentioned

years by some unknown agent. This may be the same agent

that caused such disastrous floods and terrible earthquakes in

one part of the globe ; and sevex^e continuous droughts, a red

glowing sky and quite unseasonable rains in strictly tropical

countries, or regions, in another part. May not the recent con-

junction of our fellow-planets, which extended over those dis-

turbing years, have had its influence upon our meteorological

conditions also ? Why is that part of the third cycle, namely

from 1881-5 so rudely stamped, when its fellow-cycles enjoy

harmonious continuity to a marked degree ?

However, I expect that, from 1886 up to 1890, four years of

abundant rainfall will alternate with short and uninjurious dry

periods, for both maximum and minimum curves on Plate VII.

have a tendency to reach their respective culminating points in

1888.

I now come to the most important part of my researches,

namely an attempt at determining approximately the rainfall for

each month of the year. For this purpose I have prepared the

different figures in Plate IX. showing cycles of 19 years

duration—one cycle for each month of the year. The cycle

marked ( ) represents the amount of rain for the

first 19 years, during the same month of each year, namely from

1860 to 1878, and the second or curve the new ( )
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cycle, namely, from 1878 to 1885. The first and second cycles

coincide in most months, as for instance January, April,

May, July, August, September, and October very fairly.

But, unfortunately, the limited number of years of obser-

vations at my command, coupled with the length of their

cycle, "which as stated is betvreen 18 and 19 years, leaves

me no chance to complete the second or a third cycle to

correct and establish their mean cycle. However, for this

and the ensuing year of 1886 the rainfalls of the several months

of the year should, according to my cyclar curves, approximately

be as follows :

—

year. inches.

October 1885 4

November ,, 1

December ,, 3

January 1886 7

February „ 6

March „ 5^
Api'il ,,

14 (a flood likely)

May „ 1

June ,, ^
July „ 5

August ,, no rain

September ,, 1|

Total inches of rain for the 12 months 48|

As in the previous cyclar curves on Plate VIII., so in these

monthly curves from the year 1880 to '85, tendencies to

fluctuate are very noticeable, remarkably so in January, Feb-

ruary, March, June, July, August, November and- December

;

but I anticipate that in future years those violent fluctuations,

though within the precincts of the cycle, will cease and cling

more closely again to the contours of the previous cycle, so as

to enable me to predict within reasonable limits, the meteoro-

logical nature of each month of the ensuing year.

Should encouragement and facility of obtaining data be

offered, I intend to determine those cyclar curves also for our
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strictly tropical coastal, as well our inland main stations, so that

those periodically re-occurring disastrous droughts may be

forecast and provided against.

ON REMAINS OE AN EXTINCT SAURIAN

:

BY

c. w. de vis, m.a.

Plates X.—XV.

At an early stage of our knowledge of the post-pliocene fauna

of Queensland it became evident that aquatic reptiles, huge in

their generation, were among the more frequent of its con-

stituents
;
great turtles were found to have inhabited the waters

of the area now occupied by the Peak Downs, and saurian

teeth, first observed by Stutchbury in the central districts,

were collected by Daintree from Diprotodon breccia of the

north. But important as was this evidence, that the permanent

waters, and the climate of the post-tertiary period, were fitted

to sustain bulkier reptiles than do those of the present, and

potent as it was in teaching us to find without surprise, in other

parts of the bone drifts, saurian remains mingled with those

of the giant marsupials—it went no further. It hardly engen-

dered, certainly did not warrant, an assumption that the fossil

saurian is extinct in Australia, or in other words was not the

same with one or other of the two now living there. True, its

teeth, larger than and dissimilar to those of the present fresh-

water crocodile so-called, were found associated with fresh water

shells ; but, as we know, the great crocodile of the coast frequents
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our river channels far above tidal influences and even wanders

into adjacent lagoons. Indeed, from the fact that these reptiles

have a longer specific life than animals more highly organised

it might have been almost inferred that the old would prove to

have been the direct progenitor of one or other of the recent

crocodiles ; at any rate, the most we had a right to expect was

that it might be specifically distinct. If then it should ultimately

appear that the fossil animal was so different to both the living

ones, as to require us to place it in a distinct and geographically

remote family, it comes before us with enhanced interest

—

enhanced, not so much by the bare fact as by the bearing of the

fact on the geogi'aphical distribution of life in the past as

compared with that in the present age.

J
Every part of the Condamine drift which has been searched

during the last two years at intervals, by the collectors attached

to the Queensland Museum, has been found to yield traces of

crocodilian life. Teeth and scutes have occurred invariably

and in moderate profusion—vertebras also, but in comparative

paucity : limb-bones with still less frequency : while rarest of

all, until lately, have been the parts most needed as guides to

the relations of the quondam owners with the indigenous

members of the order now living. Portions of skull were indeed

amongst the earliest of these relics to present themselves, but,

they appeared in fragments so far characterless as merely to

whet the suspicion already formed by the structure of the

dermal scutes, that the near affinities of this saurian were not

altogether the same as those of the members of the order now

inhabiting Australia. Recently, however, more instructive

cranial and mandibular fossils have been met with, and it may

now be no longer premature to invite attention to the evidence

they give in favour of two conclusions—first that the saurian

member of the past fauna was not identical with either of the

two crocodilians in the present one ; second that it was not even

nearly allied to them.
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Of the bones of the skull, with which the present communica-

tion mainly deals, the latest and most useful acquisition is that

which forms the subject of Plate X., Fig. 1.

THE ANTEEIOE HALF OF A YOUNG LOWEE JAW.

The salient feature of this fossil is its predominant breadth at

the symphysis, the length of which is considerably less than the

space between the inner edges of the sockets of the canines.

In the fresh water species named by its first examiner Croco-

dilus johnstoni, and subsequently referred to several other

genei'a, the symphysial length is more than twice the distance

between the outer edges of the same sockets ; it is nearly equal

to that same distance in the young C. porosus, but in the adult

jaw of the littoral species it is relatively shortened by the

lateral expansion attendant upon the dilatation of the maxil-

laries during growth : yet even here it is equal to the distance

from the outer edge of one alveolus to the middle of its fellow

of the opposite side.

In the fresh water johnstoni, the width of the mandible at

the fourth tooth equals its length from the tip to the hinder

edge of the third socket ; in the young C. porosus, to that of the

fourth, and in the adult of the same species to that of the fifth

socket. In the fossil it extends backwards to the centre of the

seventh.

The symphysis in the living species of the tablelands, john-

stoni, ends opposite to the hinder edge of the sixth socket—in

the salt water reptile, old and young, opposite to the end of the

fifth. In the fossil it attains the level of the posterior third of

the fifth alveolus, but at the same time exemplifies the

vagueness of this mode of indicating the proportions of the

symphysial region; the more rounded muzzle of the fossil species

is absolutely much shorter, though relatively to the dental

series but little shorter, than the comparatively pointed chin of

the adult G. porosus. Keeping ii), view the immaturity of the

present subject, it may be said to exhibit a shorter and more
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expanded snout than any of the crocodilidae. In this feature it

reminds us rather of the American alligators, Caiman and Jacare.

Of the sockets posterior to the notch, the tenth is distinctly

the largest ; it is however nearly equalled in size by the eleventh,

and the latter is, as in johnstoni, much larger than the ninth.

Bearing in mind that in the crocodiles and the alligators the

eleventh lover tooth is the largest, we must recognize in this

character of the fossil species a mark of divergence from both

of the great recent families with which it can possibly be

compared.

Seeing that this mandible has nothing in common with that

of a gavial, it is almost needless to say that the splenial does not

enter into the symphysis

EXTEEMITT OF THE LEFT MANDIBLE OF AN ADULT.
(natural size.)

Plate XIII.

It is evident that no increase in the width of the symphysial

region, as obtains in C. jporosus, took place during the growth of

the post-pliocene reptile, since, in this subject, the proportions

of the young mandible are strictly preserved. The side of the

notch jDresents a well marked groove for the reception of the

upper fourth tooth, and behind it a similar impression appar-

ently due to the action of the fifth. These lateral grooves are

pi-obably a character of old age, since they are not found in an

adolescent mandible, nor in the subject of Plate X., Figure 1. The

sixth tooth, in place but imperfect, is remarkably small, its diame-

ter being but little more than half that of the seventh socket. So

great a difference in size between these teeth may be abnormal

or senile—it does not exist in the younger phases of the jaw.

AETICULAE REGION OF EIGHT MANDIBLE, ADULT.
(natural size.)

Plate XII.

The most obvious characters of this bone are the breadth and

flatness of the upper surface of the surangular, and the great
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development of a ridge descending forwards upon the angular

from the outer tubercle of the surangular ; commencing with

that tubercle, which itself is of much greater size than in a large

C. porosus, it forms a continuous and nearly smooth boundaiy

to the deeply sculptured surface of the surangular: subsiding-

as it approaches the angular-surangular suture it immediately

recommences below it, and at about half of its course, inter-

rupted by the fracture of the bone, it attains a height of twenty-

five mm. above the general level. This ridge is but faintly

marked in the adult C. porosus. On the other hand, the

sinuous groove conspicuous in the latter reptile below the ridge

is in the fossil scarcely observable. Neither ridge nor groove is

present in the feebler species of the fresh water.

The angular-surangular suture preserves a straight course

without any flexures. The upper surface of the surangular is

28mm. in breadth (in another example 37mm.), flat and

angular on both edges, the angularity increasing with age.

The hinder part of its inner edge, however, rises into a low

elongated tubercle which adds to the depth of the antero-

exterior wall of the ai'ticular cavity. Apart from such increase

the cavity is deeper than in crocodilus. The posterior lip of the

articular cavity, of which about half is preserved, is nearly

straight and level ; the buttress behind it rising from the

articular slopes gradually and equably towards the nearly flat,

upper and posterior surface of the bone without forming on its

exterior angle a strong convexity, dipping suddenly into as

strong a concavity, behind it as in C. porosus, or developing

more than a faint trace of the mesial ridge which, in the latter,

separates the outer from the inner tracts of the articular. From
the outer tubercle of the sui-angular its posterior edge descends

rapidly, so that, at the fracture of the bone, it is reduced to a

depth of 14mm.; on the inner sui-face of the fossil the angular-

surangular suture is seen descending forwards with a very

oblique course.
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From a second, and as far as regards the articular cavity,

perfect example of this part of the mandible we learn that the

thickening and flattening of the upper surface of the surangular

is an effect of age, and that the post-glenoid surface of the

articular piece is at an early age concave both transversely and

longitudinally, and is divided by a mesial ridge whicb is seen

commencing faintly far beyond the lip of the cavity.

LEFT PEEMAXILLAEY OF AN ADULT.

Plate XL, Fig. 1.

The present subject yields frequent proofs of the non-identity

of the fossil reptile with either of the existing species of

crocodiles, but less certain information respecting its affini-

ties. By the fracture of the lower surface of the bone we

are deprived of the opportunity of tracing the exact course of

the maxillo-premaxillary suture, so important as an aid in the

classification of the crocodilia. The suture, however, is distinct

on the edge of the fi-acture, midway between the longitudinal

palatine suture and the notch, and yet nearly opposite

tbe notch, therefore its direction could not have had

much, if any, convexity caudad as in most of the crocodilidse

;

but whether it were straight or convex forwards is more

than we can gather. The suture may be traced somewhat

dubiously to the foramen opposite the notch, from that point

outwards and upwards it is totally obliterated. On the upper

surface the' bone has been partially separated by disarticulation,

the edge of the resulting sutural surface leaves that of the

external nares at a very open angle, and is but feebly convex

backwards. There is no sign that the nasal bones entered into

the external narial aperture ; both the external nares, and the

anterior palatine foramen appear to have been situated far

back on the snout, and the shape of the former subcirculai-, and

much wider posteriorly than in G. porosus. The notch is entire,

neither perforated nor emai'ginated on the edge ; the anterior

two teeth with, their sockets are broken away; behind and
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between the third and fourth is a large and deep pit and, in the

same relation to the fouith and fifth, another shallower,

while at a corresponding distance from the edge of the notch is

a still smaller but better defined one ; these cavities may
perhaps be due to the action of the mandibular teeth.

PORTION OF HINDER PART OF MAXILLARY.

Plate X., Fig. 2.

We have in this well-worn fragment further evidence almost

of itself sufficient to convince us that the fossil reptile was, in

the broad sense, an alligator. Within and between the stumps of

the three broken teeth are three well-marked pits for the recep-

tion of the hinder mandibular teeth. Those of the crocodilidae

pass not inside of, but between the teeth of the upper jaw.

LEFT MALAR, Adult.

Plate IV., Fig. 1.

The characteristic features here are—first, the flattening and

extension of the inferior edge inwards at right angles to the

lateral surface, the expansion forming a triangular area with

its apex entering the junction of the maxillary and

ectopterygoid sutures. The pitting of the facial surface is con-

tinued over the greater part of this area. Second, the presence

of a deep suborbital groove commencing superficially opposite the

post-orbital process and dividing the broad and boldly sculp-

tured edge of the orbit from the rest of the bone. In the

massively angular character of the skull and mandible suggested

by this bone and by the surangular element, we have a further

reminder of its condition in the caiman.

PREFRONTAL REGION.

Plate XIV.—Fig. 2.

In the adolescent stage exemplified by this fi'agment, the

interorbital space is quite flat and devoid of transverse ridge.

At about the middle of the anterior half of the edge of the

orbit a broad groove commences on each side and diverging
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from its fellow, runs forwards over the fore-end of the lachry-

mal; the anterior extremity of the frontal is depressed by

the commencement of a third and mesial groove which widens

and deepens as it enters the furcation of the nasals. The

rudiment of a preorbital ridge occupies the orbital part of the

lachrymal, and adjacent angle of the prefrontal—but there is

nothing to testify clearly that it does not recommence below

its apparent termination. Assuming the alligatorian relation-

ship of the animal, we are by this fossil once more directed

towards caiman as its nearest kin among living forms : jacare

being eliminated by the absence of interorbital, and alligator by

that of preorbital ridges.

CONDYLAR PORTION OF TYMPANIC, Adult.

Plate XI., Fig. 2.

By the form of the condyle alone we should be justified in

separating generically, if not sectionally, the extinct from the

living species familiar to Australian observers. The outer limb

of the condyle of G. porosus is strongly convex and considerably

broader than the inner, and the ligamental pit is anterior to the

fore edge of its lip. In C. johnstoni this limb is less convex

and its breadth is equal to that of the inner ; the ligamental pit

is in the middle of its surface. The convexity of the outer

limb of the fossil condyle is comparatively feeble in both the

transverse and fore and aft direction, its surface is indeed

flattened near the central ligamental impression ; it is also much
narrower than the inner limb, which has consequently the larger

instead of the smaller share in the articulating surface. The

bone is of greater length, posteriorly to its junction with the

exoccipital, than in either of the recent species—its length is

equal to its breadth, whereas in G. porosus the length is three-

fourths, and va johnstoni but two-thirds of the breadth.

TEETH.
Plate XIII.

The slender sharp-edged teeth, of nearly uniform size and

shape, of the gavials contrast forcibly with the stout rounded
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and differentiated armature of the other two families. A glance

at the sockets in the fossil jaws, and the numerous teeth scat-

tered through the drift, will convince us that the species repre-

sented by them belong to one or other of the predominant

members of the order ; not only do the teeth vary greatly in

size and position conformably to those of crocodiles, but they

afford sufficient evidence that their form in the hinder part of

the series was almost the same as that distinguishing the

posterior from the anterior teeth of living crocodilia. It is,

however, remarkable that these teeth with constricted crowns

and short lobes are exceedingly scarce—they number three per

cent, only in a collection of 450 specimens of all ages. It is

difficult to believe that this paucity is altogether accidental, it

would indeed be pi-eferable to infer that not more than one or

two teeth on each side took on this character, which in G.porosus

is a character of immaturitv.

EXOSKELETON.
Plate XV.

Students of past life are indebted to Professor Huxley, for the

observation (Proc. Lin. Soc. Lond., iv., p. 21) that in two of the

genera of alligatoridae. Caiman and Jacare, the lateral edges of

all the scutes of the dorsal and ventral shields are united by

serrated sutures, and the anterior end of the outer face in each

is provided with a well marked smooth facet, which is over-

lapped by the smooth under surface of the scute in front of it

;

while in alligator, the crocodiles and the gavials, the edges of

the scutes, except those of the two median longitudinal rows,

are hardly ever united by sutures, and there is no flat bevelled

articular face on the outer surface of the anterior margin of a

scute for articulation with its predecessor. Of the fossil scutes,

to be interpreted by the light of this statement, five kinds may
be distinguished—the first quadrangular in shape with the lateral

edges serrated, the fore edge bevelled and forming a distinct

articular plane of variable width, and with a more or less



190 ON REMAINS OF AN EXTINCT SAURIAN,

elevated mesial crest ; the rectangular form and the presence of the

crest shew these to be dorsal scutes ; they constitute about forty

per cent, of a total of more than one hundred. The second kind

differ from the first only in the absence of the crest, and in

consequence may fairly be presumed to be abdominal scutes
;

they are about thirty per cent, of the whole number. Third,

cervical plates represented by two triangular and crested scutes

facetted on one edge, and not suturally serrated on the others.

Fourth cervical plates, triangular and cristate but without

articular facets and sutural edges; these are pretty fi'equent.

Fifth, pectoral plates, irregular in shape and non-articulate :

fewer than the last.

Relying on the results of Professor Huxley's investigation

we cannot but recognise in the distinctly imbricate and sutural

characters of seventy per cent, of these scutes, evidence of the

alliance of their quondam owners with the alligatoridse ; and

should further discovery confirm the supposition that those of

the second group belong to the abdominal region, the proba-

bility that the extinct Austi-alian was closely related to the

living genera of tropical America will be almost assured.

However this may be, no doubt remains that the fossil species

was one distinct from the Indo-Australian, and probably ecdemic,

G. porosus on the one hand, and from the saurian peculiar to

our northern tableland on the other. It may, however, be I'e-

marked that on the evidence of the scutes alone thei'e is less

difference between the extinct and the extant fresh water forms

than between the latter and the true crocodiles.

To sum up the evidence before us, it appears that' the portions

of skull examined do not in their imperfect condition present a

combination of family characters exclusively alligatorian,

nor on the other hand distinctly crocodilian ; but that if we

allow this seeming equilibrium of testimony to be disturbed

by the weight derived from the irabi'ication of the scutes, the

beam must sink at once on the side of the American family.



BY C. W. DE VIS. 191

Provisionally it is a conclusion of some interest if only that it

adds another to the curious facts recorded in the history of the

proceelian crocodilidee. For this past member of the alligatoridge,

if such it be, the writer does not propose a generic name ; his

acquaintance with the literature of the tertiary and post-tertiary

crocodilidaB, does not suffice to assure him that it can not enter

into any known genus. To assign to it a generic name must

be the privilege of some one better informed. The cabinet

name, Pallimnarchus pollens, appended to it in the Queensland

Museum, is merely one of convenience.

EXHIBITS.

Besides the objects introduced in illustration of the papers by

their respective authors, Mr. J. Thorpe exhibited a chart,

showing a copy of the register of a self-recording aneroid

barometer together with the distribution of pressure over Aus-

tralia daily for the month of October, and made several com-

ments on the same.

PRIDAY, DECEMBER 4, 1885.

The President, L. A. Berxays, Esq. F.L.S. Etc., in the chair.

ANTHEOPOLOGICAL SECTION.

The Hon. Secretary announced on behalf of the Council that

an Anthropological Section had been opened, and invited appli-

cations from those willing to join it.

NEW MEMBEES.
Mr. W. H. Moore, of Sandgate , and Mr. B. L. Barnett, Mr.

G. Simkin, C.E., and Mr. A. W. Clarke, of Brisbane.
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LIBRARIAN.

Mr. H. H. A. Russell was appointed to the position of Libra-

rian, on the recommendation of the Council.

DONATIONS.
" The Victorian Naturalist," Vol. II., No. 7. Melbourne,

November, 1885. From the Field Naturalists' Club of Victoria.

" Proceedings of the Canadian Institute," 3rd Series, Vol. II.,

Fasc. 1, 2, 3, and Vol. 3, Nos. 1 and 2. Toronto, 1884-5. Prom

the Institute.

" The Provincial Medical Journal," Vol. IV., No. 46. Oc-

tober, 1885. From the Editor, Leicester.

" Report of the Board of Governors of the Public Library,

Museum, and Art Gallery of South Australia for 1884-5.

Adelaide, 1885. From the Public Library, Adelaide.

" Russkago Geographicheskago Obshtchestva." Tran.sactions,

Vol. XXL, Pt. 3. St. Petersburgh, 1885. From La Societe

Imperiale Russe de Geographic.

" The Australian Irrigationist," No. 16. Melbourne, Nov-

ember 26, 1885. From the Editor.

FORBES EXPEDITION AID FUND.

The President drew attention to the fact that Mr. H. 0.

Forbes, F.R.G.S., was now prosecuting his researches in New
Guinea under some difficulties, o\ving to a lack of adequate

support, and enlarged on the claims of his expedition to public

patronage. A subscription list was accordingly opened at the

meeting on behalf of the explorer, and the Hon. Secretary was

appointed treasurer of the funds raised in furtherance of the

movement.
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The following papers were read :

—

NOTES ON A GREAT VISITATION OP EATS
IN THE NORTH AND NORTH-WEST-
ERN PLAIN COUNTRY OE QUEENS-
LAND, IN 1869 AND 1870.

BY

E. PALMER, M.L.A.

In the case of feral animals, the number of a particular kind

frequenting any one spot seems to be subject to periodical varia-

tion. It is as if the latent force of over-reproduction, inherent m
the lower forms of animal life, only demands that the checks be

removed or loosened, and when this has happened immediately

the power asserts itself. In illustration of this statement I will

describe what, in so much as it has happened recently, is perhaps

well-known to many, the extraordinary and sudden inci'ease in

numbers of an indigenous rat in the western and north-western

plains, from the heads of the Flinders and Cloncurry northwards,

in the years 1869-70.

Where these rats came from is a mystery. About the middle

and towards the end of 1869 they were first noticed
;
principally

by the action of the black-boys in going out on the plains and

bringing in scores of them, in an hour or two, for roasting as

food. January and February, of 1870, were months of continu-

ous rain, ending in the largest floods ever known—the waters

covering the country for many miles.

As a result of this exceptional season of 1869-70 there was an

exuberance of vegetation generally, and the presence of the pea-

bush, (Sesbania cegyptiaca), all over country where it had

not been known before. This plant attained to a height of eight

to ten feet, and grew so close that it was almost impossible to make
one's way through it ; indeed so dense was it that frequently
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the leaders of a team could not be seen from the waggon. The

stock were uncommonly fond of and fattened on it. The flowers

were both yellow and lilac. After a few months the stems

dried and the plants fell.

Moreover, immediately after the waters, occasioned by the

excessive rain, had subsided, the plague of rats increased to an

extent that would scarcely be credible. They covered the plains

in every direction ; when riding at night they could be heard

squeaking everywhere fighting with each other ; they swarmed

into the huts and gnawed everything they could get at. Flour,

meat, and leather articles had to be stored in galvanized iron

rooms or safes, built expressly for the purpose. When camp-

ing out, every article had to be hung in a tree, and the hobbles,

made of green hide, have been known to be gnawed off the

horses feet during the night. Dogs and cats got surfeited with,

these rodents and at last took no notice of them ; if a hundred

were killed round the hut at night there appeared no diminution

of the number of visitors on the following night; andfor months

in succession the same slaughter could be kept up. It would be

impossible to estimate numbers ; for hundreds of miles along

the Flinders and its tributaries traces of these rats were to be seen
;

the grass looked as if it had been cut down, or flocks of sheep

had been over it ; saplings of white-wood (Atalaya hemiglauca)

six inches in diameter were bitten through, and the bark of

other trees gnawed off. Fifty thousand square miles occupied

by these animals, and one rat to every ten square yards in each

mile would not represent anything like their numbers. The

large open plains appeared to be their favourite resort, and,

strange as it may appear, very seldom were any young ones dis-

covered, although their nests were occasionally found, showing

that they bred in the country.

Towards the end of 1870 they decreased in numbers, and in

the following year disappeared. Had the rats continued to

multiply or even maintain their number, the country would
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have been uninhabitable ; even as it was, while the plague lasted,

they were a soui'ce of great annoyance and loss to the settlers.

The rat, whose description seems most nearly to approach that

of this indigenous rat, is the brown rat (Mus deGumanus), said to

be imported into Europe from the north of Asia. It is similar

also to it in its habits, being a ground animal given to burrowing,

wherever it cannot appropriate any burrows or cracks already

made. It is of a greyish brown colour, not much more than six

or seven inches long in the body, with a short thick bare tail

three inches long ; the fur is close and short, the body thick and

strong, the ears short and stiff. These rats are nocturnal and om-

nivorous, at times even carnivorous, very partial to fat or meat,

and even devouring one another.*

As a consequence of such an abnormal state of things as the

sudden increase in numbers of a particular animal, changes are

also produced affecting other animals associated with them in the

same district. The balance of nature has to be kept in some

way or other; and if a race of animals inci'eases at a very rapid

rate, unless disease checks its growth, another race to prey upon

these will appear on the scene ; so it was in the present case.

In conjunction with the increase of rats, an almost correspond-

ing increase in their natural enemies—native dogs, snakes,

hawks, and owls occurred. Snakes became very numerous, a

large brown snake in particular was to be met with any day

*This rat of periodical occurrence is not to be confounded with another

animal which is a permanent resident of the country, and known as the

bushy-tailed " rat." This is a much more interesting little fellow, a

lively, handsome, delicate formed animal, with erect rounded ears and
wide spreading whiskers. The fur is softer, the eyes large and more
expressive, the whole animal smaller with the exception of the tail, which

is longer than the body, and ends with a tuft or brush of long black hairs.

It is essentially a climbing animal, and very rapid in all its motions.

It comes into the houses and sometimes makes its nest in a box of books

or clothes, cutting everything to pieces. Moreover, it is not very com-

mon nor any where numerous. Both of these varieties of so-called rats

seem to be indigenous to Australia, as they are familiar to the blacks,

who, however, recognize the difference between them.
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on the plains in scores, resorting to the deep cracks or fissures

for hiding places. These snakes could follow the rats into their

nests, and there was no escape from such an enemy ; owls were

always plentiful, and very active agents in destroying the vermin.

Almost simultaneously with this visitation of rats, an ex-

traordinary flight of grasshoppers passed northwards in a

compact body about a mile in width and occupying a whole

day in passing. These insects altered the look of the country

over which they passed, and so great was their number that at

night the branches of the trees on which they rested were

broken down by their weight. Their daily stage was three to

four miles ; and they left nothing green in their line of march.

There was evidence that the same country had been subject

to a similar visitation years before—in the fact that hollow trees,

in which owls had lived for years, were filled with the bones and

skulls of millions of rats ; and great heaps of such remains lay

around the base of some of these large old hollow trees, when

the settlers first occupied the country five yeai-s before the

occurrence now related.*

It is also interesting to notice that other countries have

suffered in a similar manner. In the Gazeteer of the " Bombay

Pi-esidency," there is a description of i-at plagues in Ahmed-

nugger, a district north-west of the Hyderabad State - of

an area of &,QQ& square miles, and a population of 7.51,228.

" This district is subject to visitations of famine and other

calamities, of which the most striking and singular is the plague

of rats. Generally the rainfall in June suffices, by filling the

holes and fissures, in destroying them in large numbers and

preventing a plague. But when the rain is late or does not

come, then the number of rats is always excessive. In the last

* Instances are not uncommon of parts of Australia " being subject to

an infliction of over-production in animal life;" amongst others it is

reported that Cooper's Creek, and the far western country, were visited

many years ago by multitudes of mice—a visitation similar, in point of

numbers, to that of the rats in the Gulf Country.
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sixty years three have been known as rat years. These were

1826, 1835, and 1879. On the last occasion, fields of grain

were eaten up in a few hours as if by a flight of locusts. A
reward of one rupee, reduced at a later period to half a rupee,

was offered for every hundred dead rats, and it was estimated

that not fewer than 1,768,000 rats were killed and paid for.

Although the people were the sufferers, popular superstition

does not seem to have approved of this slaughter, for reports

were spread that the rats were the spirits of those who died in

the faniine of 1876-7, and the people refused at last to partici-

pate in the efforts made for their extermination. Locusts and

famines have proved scarcely less formidable to the agricultu-

ralists of ' Ahmednugger' than rats."

The question arises: What causes contributed to the produc-

tion of such a sudden development of animal life, and as suddenly

almost to its extinction ? The generally received opinion is that

the increase of rats was due to congenial surroundings, shelter

in the natural cracks of the plains, exuberant herbage and an

unstocked country—coupled with a then scarcity of their

natural enemies ; even the tribes of blacks* had withdrawn

from the plain country and occupied only the mountainous

parts, hundreds of miles away. This may account for the rapid

increase of the rats on the Flinders River ; but the opposite reason

is given in the case of the rat plague in Ahmednugger

—

where, if the rain does not come in June, or fails—the rats

become excessively numerous, and spread over the country.

The two reasons point to similar conclusions, though from

opposite views.

Their disappearance is not so much a mystery, and can be

accounted for by various considerations. Increase of their natural

* Where marsupials have increased beyond nature's limits, it can be

shown that this is due to the fact that the disturbing influences of the

Aborigines and dingo having been removed, the race has room to develop

nnchecked.
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enemies, the dryness of the grass and herbage towards the

end of the season, and their own voracity—leading them to

devour each other at all times and more particularly when

pressed by hunger. This is a propensity that all the rat tribe

are given to, and is no small factor in decreasing^ the numbers

under such circumstances as I have narrated.

THE ESTABLISHMENT OF A GEOLOGICAL
SURVEY IN QUEENSLAND;

BY

R. C. RINGROSE, M.A.

The object of the present paper is to point out the practical and

scientific value of an organised geological survey for the colony

of Queensland. In doing this the writer proposes to sketch

very briefly what has already been done in the investigation of

the geology of the colony, and to introduce the whole question of

the value of a systematic study of the science of geology in a

colony as rich in mineral wealth as this is, and to show that in

most civilised countries the value of a permanent geological

survey is recognised. The aim of the paper is chiefly sugges-

tive, and his object will have been gained if it can result in

such a discussion of this matter, as will lead to the permanent

establishment, by the Government of this colony, of a regular

geological survey. Moreover, a question of this nature is one

which the writer ventures to think may be very well brought

before this Society and discussed, as it involves the whole

future of a branch of science which is more likely to prove

practically useful in a colony like this than any other.
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It would be beyond the scope of this paper to enter into the

whole question of the scientific value of the study of geology,

and it will therefore be assumed. It will be enough to state

that the Governments of nearly all European countries, and of

the United States, and of most of the British colonies have

recognised its importance by establishing a permanent survey-

The English geological survey has long been established, and

now a very large portion of the work has been completed. The

staff of the survey consists of the large number of 57 skilled

persons. They include a director-general, 3 directors, 3 district

surveyors, 14 geologists, 25 assistant geologists, 4 naturalists

and palaeontologists, 4 fossil collectors, and 3 general assistants.

The permanent geological survey of Canada was commenced

many years ago, and since that time it has continued to do

valuable work. (Prof. Bonney, the President of the Geological

Society of London, in a recent speech at the Colonial Institute,

referring to their work, said, that he thought, considering the

vast area of country to be gone over, and the difficulties of

many parts of it, it was wonderful that they had accomplished

so much. He urged that some specialist should be added to

the present staff to whom the duty of prospecting minerals

should be given, as it was impossible for the present staff to do

that work without abandoning the more important scientific

work of the general survey). The Geological Survey of Canada

is directed by Mr. A. R. L. Selwyn, formerly in the service of

the Victorian Government.

The colonies of New Zealand and Victoria have also got

permanent surveys, that of the former colony especially has

done a large amount of good work under the able leadership of

Dr. Hector.

In New South Wales I believe there is as yet no permanent

survey, although there is a staff of 3 or 4 geological surveyors.

In South Australia it is said that they are about to establish a

permanent geological survey. Altogether then, there is ample
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precedent foi* the establishment of a permanent survey here, and

yve are actually behind three of the leading colonies in not already

having one. Although Queensland is the youngest colony of the

group of the four most important Australian colonies, and it

probably is the richest of the group in mineral wealth, yet the

scientific survey of its mineral fields is very much behind in the

proper investigation of their permanence and value.

At present, in Queensland, we have only two geological

surveyors, Mr. R. L. Jack and Mr. W. H. Rands, the latter of

whom has only been recently appointed. Perhaps I maybe allowed

to point out the great value of the work already done by Mr. Jack,

who has without assistance surveyed the mineral fields of

Chai'ters Towers and district, Herberton, Hodgkinson, the

Bowen River Coalfield, Little River Coalfield, Ravenswood,*

Normanby Goldfield (south of Bowen), Mount Morgan Gold-

field, besides taking part in an exploring expedition to the Cape

York Peninsula, and in advising the Government on many

minor fields which have not turned out to be of commercial

importance. It is almost a matter of surprise that so much

good woi-k could have been done by one man under the circum-

stances, and with the frequent interruptions with which Mr.

Jack has had to labour. It is to be regi'etted from a scientific

point of view that his woik has been carried out without a

system, but under the circumstances that could not have been

avoided by him. The fact is that Mr. Jack and Mr. Rands are

employed as geological surveyors of mineral fields, and there is

very little scope for them to do any pure geological work or

even accomplish anything like a systematic geological survey of

the fields on which they are employed.

Up to the year 1872 the geology of Queensland may be said

to have been without any literature, because, although reports

* The survey of this field is not yet complete.
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had been made by Mr. Aplin,* these reports only dealt with

small districts and have remained buried to those who wished

to study the literature of the subject. It is true there were

observations on geology in the reports of some of the earlier

explorers, and references had been made to the geology of

Queensland by the Rev. W. B. Clarke and one or two others,

but with these exceptions up to the year 1872, the year in

which Mr. Daintree published his paper " On the Geology of

Queensland, "f the geology of Queensland remained in darkness.

In 1872 Mr. Daintree read this paper before the Geological

Society of London, and his paper still remains the only

attempt to deal with the subject as a whole. In it

Mr. Daintree sums up all the observations of himself and

other observers, and gives a general view of the geology

of the whole colony with the exception of the Cape York

Peninsula. Although many of the conclusions of Mr.

Daintree will, no doubt, have to be modified, still this paper is

likely to be the only source of information on the geology of

Queensland for many years to come.

Since the date of Mr. Daintree's paper, almost the only worker,

in geology at least, whose conclusions are accessible to the

student, is the Rev. J. E. Tenison-Woods, who has pub_

lished during the last few years several papers on the

geology of both North and South Queensland. Amongst these

are included papers on the Geology of North Queensland, the

Hodgldnson Goldfield, the Wild River, Tin Mines in the north

and south of Queensland, on fossiliferous beds at the Endeavour

River, on the Burrum Coalfield, on Queensland Coalfields, as

well as a paper published in the Proceedings of the Linnsean

Society of Ncav South "Wales, Vol. vii., p. 95, on the " Fossil

* Vide " The Mineral Products of N.S.W., with Notes on the Geology of

N.S.W., and Catalogue of Works on Australian Geology," by C. T.

"Wilkinson and E. L. Jack, Dept. of Mines, N.S.W.

t Q. J. Geol. See, Vol. xxviii., p. 271.
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Flora of the Coal Deposits of Australia," which contains many

valuable references to the coalfields of Queensland.

Mr. A. C. G-regory has published several reports on the

geology of the south of Queensland, including reports on the

coal deposits of West Moreton and Darling Downs, and the

south-eastern portions of the colony. They contain a vast

amount of valuable information. Mr. Gregory also published

a map showing the ai-ea of the various formations in the south-

eastern portions of the colony. These i-eports lay down the

broad outlines of the geology of the district referred to, but

since their publication a more detailed report has become

desirable, owing to the rapid progress of settlement and the

large development of the coal-mining industry in the neighbour-

hood of Ipswich. We have further a paper on the " Geology of

the Stanthorpe Tin Disti-icts," published by Mr. F. T. Gregory

in the Q. J. G. Soc, Vol. xxix., p. 1. I have now summed
briefly what has been done in this most important branch of

science in this colony, and those who will take the trouble to

refer to the various papei's and reports of the above writers

will see that, with the exception of the work done by Messrs.

Daintree and Jack in certain districts, there is nothing like a

complete survey of any of the districts referred to. So that,

whilst we have a series of general observations and reports on

various parts of the east coast of the colony, the proper observa-

tion and wox'king out of geological phenomena, with the ex-

ceptions referred to, has not been effected.

It is my object to point out the practical value of extending

the geological survey of this Colony, and, therefore, I shall lay

much stress on its scientific aspects ; but I may mention that

there are many problems which, if worked out properly, would

have at once a great practical and scientific value. I will take,

as an instance, the case of the Ipswich coalfields, the proper and

complete survey of which would at once have great value

and throw light on a number of scientific problems at present
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very obscure. At present we are without information as to the

extent and thickness of the Ipswich coal beds, their extension

southwards towards the Logan, their relations to the coal beds

of the Darling Downs and the Burrum. Such a survey is

much, desired by the mining managers and coal owners in the

Ipswich district, and the pi'obable result would be a very much

more rapid development of the coal resources of the district.

But there is also a scientific question of great interest depending

on the investig'ation of these beds, namely, the examination of

their plant and other fossil contents, and so the determination of

the age of these beds. If this was done, light would at once be

shed over the question of the position of the Australian coal

beds in the geological scale, and the relation of the Australian

series to those of India and Europe. On this question I will

refer to an address delivered before the British Association last

year, at Montreal, by Professor W. Blanford, F.R.S., of the

Indian Geological Survey, in which he refers to the age of the

Australian coal beds, and the remarkable discrepancies presented

by the fossils as evidence of this age (see " Nature,'^ vol. xxx.,

No. 775, p. 440).

It is a matter of regret that there are no proper surveys of many

of our gold and mineral districts. Mining enterprise is at present

far in advance of our geological knowledge of the mining

districts. Many well-known mining fields have been open and

worked for a number of years in this Colony, and yet the

public are without geological reports on the nature and structure

of the fields. I need only mention such well-known mining

fields as Gympie, the Etheridge, Cloncurry, Bavenswood,

Palmer, Wide Bay, and others of less importance. In many

cases the want of knowledge of the existence of minerals has

led to the alienation of Crown Lands by the Government, and

by this means valuable mineral lands have been locked up,

which, otherwise, would have been worked. I have been

informed that this is the case more particularly in certain por-
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tions of the Wide Bay district. In other cases, a knowledge of

the mineral resources of a district might have an important

influence on the direction a proposed line of railway is to take.

Instances of this are continually arising, and it is not at all

unlikely that the question may arise in the Brisbane district

when the time comes to make railways to connect Brisbane

with the towns on the east coast. I refer to the existence of

coal a few miles to the N. of Brisbane.

Another question, which is intimately connected with the

geology of the country, is the question of water supply—

a

question which, a,t the present moment, is more important than

any other. It. is obvious that without water there caa be no

settlement of the country ; but, more than that, it is an

undoubted fact that in all countries the sites of large towns

have always been chosen where there has been an adequate

water supply. Profesor Prestwich* has pointed out that in

London those suburbs which had a good supply of water from

springs and wells, were the first to become settled. In the case

of the London suburbs, as it is in all other cases, this water supply

was entirely determined by the geological nature of the land on

which they were built. It is clear that water supply, whether

it is in the shape of rivers or springs or lakes, must in all cases

depend on the geological nature of the country. It would be

beyond the scope of the present paper to discuss the various

laws which regulate the course of rivers or the flow of water

below the ground, but it may be as well to point out upon what

data a systematic study of the question of water supply must

depend.

It will be necessary then, in the first place, to have complete

and accui-ate records of the rainfall over the whole colony.

Having obtained these records, the question then arises—What

* Vide Address of Professor Prestwich to Geological Society of London.
—Q.J. G. Soc. 1872, p. 53.
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Las become of the water ? This question resolves itself into

two :

—

1.—This relates to the supply of water above the ground.

How much water is carried away by rivers or streams, or stored

in lakes, in any given area of natural di-ainage ? This question

then becomes one of physical geography, which is, of

course, intimately connected with the geology of the country.

Now, in order to deal with the question, it will be necessary to

map out the colony and determine the areas of natui"al

drainage—a subject which still requires to be worked out.

The country would then have to be divided into natural dis-

tricts showing the water system. I may say that this has

already been done in England by the Water Supply Commission,

and in a colony like this where the greater pai-t of the land is

still unsettled, I maintain that it is the duty of the Government

to be able to give the fullest information on this head.

2.—The question of the underground water supply. This is a

much more difficult one, but not less important, for we see that in

seasons of drought like this, whole districts are depending on

underground water supply. Now this part of the question depends

entirely on the geology of the counti-y. Engineers admit that

for information relating to underground water-supply they must

rely on the work of geologists. It is for engineers to get

and store the water when they have been shown where the areas

ftr sinking exist. The supply of underground water must

depend entirely on the nature and structure of the rocks. I

cannot do more in this paper than refer to the various reports

of the Committee on Undergi-ound Water Supply, published

by the British Association ; to several papers by Mr. Abbott, in

the Proceedings of the Royal Society of New South Wales

;

to the account of the Water Supply Conference in England

{^'Nature,'' August 14, 1884, vol. xxx., p. 375), and more

especially to a statement in a paper by Mr. H. C. Russell,*

* Proceedings Eoyal Society New South Wales, vol. xvii., p. 129.

P
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Government Astronomer New South Wales, concerning the-

River Darling and the water which should pass through it-

Mr. Russell there gives an estimate of the water, based on rainfall

statistics, which should be carried away by the Darling River,

and also of the quantity of water which actually does pass,

through the Darling River. The conclusion, which Mr. Russell

arrives at, is that a very large portion of the rainfall of the

basin of the River Darling must disappear beneath the surface.

In England, owing to the increasing importance of the-

water question, the Geological Survey have commenced to mark

on their maps the areas covered by drift deposits distinguishing-

these by different colours, so as to show the permeability and im-

permeability of the various surface deposits. A geological survey

here in Queensland, by unravelling the structure of the country

and marking on its maps the places where water-bearing

rocks exist, would show the broad features of the underground

water system, but the complete working out of this problem

can only be effected by a long series of observations and

inquiries

I have now briefly sketched what has already been done to

elucidate the geology of this colony, and I have also pointed out

what I believe to be the most pressing wants at the present time

in indicating that the direction in which future work in the

domain of geology should be conducted, is in the comple-

tion of the geological surveys of our mineral fields, and the

investigation of the geological structure and rocks of the colony,,

so that light may be thrown on the question of water supply.

In urging the completion of the surveys of the mineral fields,

I would insist that not only is it of importance that the State

should be fully acquainted with the value of its mineral resources,

but also that private individuals should be able to get any infor-

mation they might require concerning mineral fields, and so

every opportunity be given for the development of our mineral

resources. Such information can now be obtained in England,,
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and also in New South Wales, as far as relates to any mine

which has once been worked.

After the geology of the mineral fields has been investigated

by competent geological surveyors. The surveyors of mining"

fields, who are attached to the Warden's staff, should, on each

mining field, be able to continue the work of recording new

discoveries and making new maps to suit the changing condi-

tion of each mineral field. But, to do this, they would require

to have geological knowledge, which they should have as a sine

qua non.

In conclusion, it is to be hoped that, before long, we shall have a

permanent geological survey for the whole colony on a scientific

basis. I have already pointed out that in almost every country

in Europe, in the United States, and in most of our leading

colonies, such a survey already exists. It is time that Queensland

should recognize the importance of the discovery of its mineral

resources, and the investigation of the geological structure of the

colony, as a part of the policy of the State. We ought, in fact, to

be continually taking stock of our resources. It should be part of

the duty of such a survey to discover new mineral fields, and to

mark out the areas which contain water-bearing rocks ; in fact,

to pay special attention to the hydro-geology of the country.

But, if such a permanent survey is to be established, it will have

to be on an independent footing, and not at the beck and call of

eveiy Minister for Mines, who may want information about some

new mineral field. It seems to me that the establishment of such

a geological survey, on the lines suggested, would amply repay

the colony in the long run.
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NOTES.

I.

—

Artesian Wells and Water Supply (Plate XVI.),
BY John Falconer, C.E.

In a paper read by me before the Society, in March, 1884, on

" Springs and their Origin," I there stated that Artesian Water

would be found at a depth of 200 feet, in the Maranoa District.*

Circumstances, created by the dry season, induced the Chief

Engineer for Railways, Mr. H. C. Stanley, to have a well put

down at Mitchell, and, from the success which attended that

experiment, he instructed me to put down another at Dulbydilla.

This well was also successful, water being struck on the top of

the shale.

In the first well the water rose to within 10 feet of the sur-

face, and was allowed to overflow the guide pipe at 20 feet from

the surface. It was thought, at first, that the overflow would

have been sufficient to meet the requirements of the Department

without the necessity of pumping. This well has been tested

for a depth to 8000 gallons per day. A 6-inch bore has since

been put down, which has increased the quantity of water over-

flowing, and which may obviate the necessity of pumping from

a depth.

The second bore, at Dulbydilla, was put down 370 feet, 14 feet

into the upper surface of the shale bed through which the

Mitchell well was bored. This well, as will be seen on reference

to the above plate, was commenced at a point 340 feet above the

well at Mitchell, consequently, the water, which rose 190 feet, is

accumulated,in this case, on the top of the shale, thereby estab-

lishing a most important point relating to the geological for-

mation of the Western Downs, and the depth at which permanent

artesian water may be obtained by boring in the district lying

between Miles and Adavale. This information may be briefly

summed up as follows :

* Proceedings, Royal Society, Queensland, Vol. I., p. 29. Bris., 1884.
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1. This peculiar shale, which may be called the Mitchell Shale,

has been laid down originally in deep still water, and dips about

six inches to the mile, south by west ; it consequently appears

to run nearly horizontal on the Western Railway Line.

2. As I had several years ago concluded, from observations

made at the outcrops in the various creeks crossing the

Western Railway Line from Miles to Angellala, this shale

averages 200 feet in thickness, and is overlaid by recent

coal seams and desert sandstones. The same fossil (a small

pecten) is to be found in all the outcrops of this shale, hundreds

of miles apart.

The Government geologist, Mr. R. L. Jack, recognised this

shale as being identical with that found over a large extent

of country to the north-west; so that, it is of importance to

know how far the above conditions extend.

I informed the Chairman of the Murrweh Divisional Board, at

Charleville, that he would get plenty of water within 50 or 60

feet of the surface of that place, acting under the assumption

that the surface line of the shale was permanent. (The level of

Charleville is 966 feet, and that of Mitchell 1,100 feet above sea

level, and this difference being taken into consideration and

allowance made for the dip, as above, the bottom of the shale

would be reached at 53 feet.) The result within the last few

days has been 18,000 gallons per day, at a depth of 53 feet.

All the sandstone spui-s, or ranges, crossing the railway line,

except one at Amby, where there has been volcanic action, are

due -to the erosion of the valleys, and not to elevation.

The rocks, as met with in the outcrops on the higher slopes

of the range, and as procured from a depth by boring along the

direction of the dip have invariably corresponded.

I think it would be difficult to select a place west of Roma
where artesian water could not be obtained.*

* The occurrence of intruBive or erupted rocks would of course afford

conditions which might be unfavourable to such a result, as far as
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II.
—" The Palm Raphia (Sagds) RurFU," bt L. A. Bernats

F.L.S., ETC.

The marked success which has attended the efforts of past years

to introduce and establish many species of that noble order

of plants, the Palms, gives peculiar interest to any new evidence

of their adaptability to our climate ; and, having myself taken

a considerable share in the work of their introduction, I am
always glad of an opportunity of pointing to successful

results, with a view to encourage the cultivation of these beauti-

ful and useful plants. Such an opportunity presents itself now»

in the fruiting, for the first time, in Queensland, of a specimen

of the small genus Baphia, viz., B. ruffia. The specimen in

question was planted some twelve years ago, in the Acclimatisa-

tion Society's gardens, of which the tree has been one of the

most admired objects. Unfortunately, this genus is one which,

like the banana, dies after fruiting, but which, unlike that fruit,

fails to leave behind it young and vigorous successors. If, and

there is no reason to doubt from the size which it has already

attained, the fruit which I am submitting to you, comes to

perfect maturity, the parent plant can be replaced by a numerous

progeny, indeed.

I submit examples of the fruit and fibre.

The " hands," as I may term them, now shewn, were taken

from a fruit-spike, about five feet long, and are two, of one hun-

dred and eighteen, which were arranged spirally on the spike.

Of these hands 47 were fruitful, and 71 sterile. There were 16

fruit-spikes, and allowing an average of 20 seeds to each fertile

hand, gives a result of about 15,000 of the beautifully imbricated

particular districts are concerned, for the continuity of the Mitchell

Shale would be thereby disturbed. A remark which has been suggested

by the fact that a dyke is to be met with on the Warrego River below

Wallall. This dyke, which was brought to my notice by Mr. R. Austin,

railway surveyor, is supposed to extend between Mitchell and Mangalore,

and to have a direction of 13 deg. south of west. Its influence may be

traced on the course of the rivers of the district.
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scaly fruits to the tree in question. If, therefore, the crop

matures properly, the -whole of our coast-line can be supplied

vrith this beautiful and useful Palm. The species is African,

but its exact natural habitat does not appear to be known. It

is a cultivated plant in Madagascar and neighbouring islands,

and favours lov?- swampy land ; although the specimen in

question is growing under conditions quite the reverse.

This species, with the only two others known, viz., B. toedigera

(the Jupati Palm), a native of Amazon, and R. vinifera, found

on the Niger, have stout, unarmed, short, ringed trunks, with

large and spiny leaves, sometimes fifty feet in length, and erect, the

entire tree attaining a height of 60 to 70 feet. The leaves of aP

these species are put to many uses. The women in Madagascar

use them with wonderful skill. They divide the outside skin of

the leaf into fine threads ; these they dry, and then weave them

into a soft and very pretty fabric. The fibre is also largely

manufactured into a kind of matting, used both for wrapping

and for floors. Of this matting the shipments to Mauritius from

Madagascar in one year, reached nearly 100,000 rolls, together

with two tons of the fibre ; for the fibre, the outer skin of the

leaves, is used, and it is peeled off in strips while the leaves are

young.

III.

—

On the Curative Properties of the Cunjevoi Colocasia

MACRORRHIZA, Schott, BY HON. W. PeTTIGREW, M.L.C.

It is a well ascertained fact amongst residents in the Parishes

of Mooloolah and Maroochi, to the north of Brisbane, that if a

person is stung by contact with the leaf of the " stinging tree
"

(Laportea gigas, Wedd.), and the affected part afterwards rubbed

at intervals during an hour or so, with the leaf of the Cunjevoi,

the pain will cease and not return again ; whereas, should no

such application be made, the pain will return for a considerable

time after, whenever the injured part is made wet ; and a case has

been mentioned to me of a man who expei-ienced pain, under
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these conditions, even when a month had elapsed since the time-

when he was stung.

In these disti'icts a further use also has been found for this

plant. The circumstance to which allusion is made, is that of a

Mrs. Trail, the mother-in-law of the Postmaster at Mooloolah,

who accidentally fell over a galvanized iron tub, and so bruised

her leg, without, however, abraiding the skin. The injured part

became swollen, discoloured, and finally ruptured. Various

remedies were applied, but no healing was effected, though car-

bolic oil prevented the ulcer from becoming any worse. This

state of things had lasted, with much consequent suffering, for

two years, when Mrs. T. was prevailed on by a friend to try

Cunjevoi leaves, with the assurance that, though their applica-

tion would cause much pain, they might ultimately prove

beneficial, and that meanwhile no ill effect could result from

their use. The leaves were prepared in the following manner :

—

They were first divested of their midrib and other prominent

fibrous portions, which were torn off, and then held in front of

the fire until they blistered and split, when they were bruised

by being beaten until soft, when they were ready for immediate

application. The Cunjevoi was used in this manner for five or

six weeks, when the whole surface in contact with the leaves

became covered with small blisters containing pus. The pain

attendant on the use of the leaf was at length so great that it

was only applied during the day—Holloway's ointment being

used at night. In about three months from the commencement

of the use of the Cunjevoi leaves, the leg showed signs of heal-

ing, and quickly got well. There has been no recurrence of the

symptoms after the lapse of eleven months.

Yet another evidence of its value has come to my notice, in

the case of a man residing in the Parish of Bribie, who suffered

from a long continued pain in his back, and who was cured by

simply applying the leaves in the form of a poultice to the sea

of the affection.
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The Colcasia and the Laportea both occur plentifully in the

Mooloolah and Maroochi scrubs—the bane and antidote* growing

together. The former—the Cunjevoi—may be at once recog-

nised by its upwardly directed large broadly cordate pointed

and succulent leaves, which often attain dimensions of 18 inches

long and 13 inches wide. These leaves spring, by stalks of

greater or less length, from a thick root-stock, which, though

usually concealed, is often exposed by the loose soil surrounding

it being washed away, retaining its position meanwhile by means

of roots which penetrate deeply into the ground. The flower

somewhat resembles that of an Arum, and is enclosed in a con-

spicuous spathe or sheath, the base of which persists and after-

wards encloses the small berries which contain the seeds.

Should these remarks be suggestive of further investigation,

it were perhaps well to state that the Postmaster at Mooloolah is

in a position to forward the Cunjevoi in quantity to those who
cannot otherwise obtain it, and are willing to defray the expenses

of procuring it.

EXHIBITS.

Specimens of rocks and rock cores, by Mr. J. Falconer.

The fruiting spathe and fibre derived from the palm Baphia

ruffia, by Mr. L. A. Bernays.

The root, leaves, and fruit of Colcasia macrorrhiza—the

" Cunjevoi," of the Mooloolah and Maroochi districts—by the

Hon. W. Pettigrew, M.L.C.

A chart, showing the register for November, of a self-recording

aneroid barometer, by Mr. J. Thorpe.

* I am informed that the inner bark of the Nettle serves as an antidote

to the sting from the leaves of the tree itself.
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2 NOTES ON A TRIP TO NEW GUINEA
;

Drawings of South American Palms, from Mr. L. A.
Bernays.

The following Papers were read :

—

NOTES ON A TRIP TO NEW GUINEA;
BY

J. W. POTTS, Esq.

(Read on 8th January, 1886.)

The interest at this time associated with any statements

relating to New Guinea makes it not improbable that the

following brief account of a short visit to that country,

from which indeed I have only lately returned, will be ac-

ceptable to the members of the Society.

Having been long occupied in compiling a map of New
Guinea, which should embody all the authentic information

obtainable from the British, Dutch, and French Admiralties,

and from the works of explorers and missionaries generally

on the subject, I had for a considerable time contemplated
such a trip as described. Accordingly, on the loth

September, 1885, I left Brisbane, in the steamer Elamang,
for Thursday Island, with the intention, on arrival there, of

embracing the first opportunity of reaching the New Guinea
coast. Having gained then this starting point I took an

early opportunity of calling on the Hon. John Douglas,

C.M.G., who afforded me such information as might be of

immediate service to me. From Thursday Island I crossed

over to Prince of Wales Island, a large island some ten or

twelve miles square, lying immediately to the south-west.

Here I camped for a week, examining the island by
travelling across and around it. I found the coast to

be generally rugged, though containing several small sandy

bays. The country itself appeared to be of volcanic origin,

and very barren—a considerable part being composed of

rock and loose stones, with intervening salt-marsh flats.

At a distance of some miles from the coast, and 298 feet
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above the sea-level, I observed an extinct crater. Its depth,

as ascertained by a plumb line, exceeded 100 feet, whilst it

had a diameter of fully 25 feet. Forming as it did a natural

reservoir, it was full of fresh-water, and in this I noticed

numerous molluscs, probably referrable to the genus
Melatiia. Strange to say, the residents of Thursday
Island were previously unaware of the existence of this

crater, but since my visit the place has been officially visited

with a view to ascertain how far it is practicable to conduct
the water from this source to the coast. It is in the above-
mentioned sandy bays that the pearl-fishers of Torres
Straits have built their fishing stations, availing themselves
of the protection from the north-west monsoons which
Prince of Wales Island affords. The island is stated to

abound in wild pigs and birds, and I occupied some time
in pursuit of these. Whilst at this camp, the commander
of the Australian Squadron, Admiral Tryon, visited the

island, and seemed to be impressed with the suitability of

some such island in Torres Straits for the purposes of a
naval coaling station and commissariat.

On returning to Thursday Island I experienced some
difficulty in chartering a vessel suitable for my future

journeyings. A new patch of pearl-shell, which had been
recently discovered in Steam Boat Channel, had presented
unusual attractions. All trade for Port Moresby w^as at

this time obtained from Cooktown, whence accordingly
vessels embarked for that destination. I was, however,
enabled to obtain the services of the "Elsea," a schooner
of 70 tons, which had until recently been engaged in the

Port Moresby trade from Thursday Island. Having then
chartered this vessel for two months, with the option of a
renewal for a further term of one month, I set sail from
Thursday Island on ist October, in company with Captain
Dubbins and Mr. Jack Longley, and a crew of ten South
Sea Islanders. A strong but favourable south-east wind
brought the schooner to Double Island, at which place we
anchored for the first night. Another day's sailing brought
us to Sand Bank—between Long Island and Park Island

—

but we did not go ashore there. On the 4th October the
" Elsea " reached Village Island. Here I found the remains
of an old native settlement, but all the inhabitants of the
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island had disappeared. Some of them had gone as recruits

in the " labour trade " and never returned, others had fallen

as victims of the white-men's vices, and the remnant had
removed to some other island. Here it vi^as that I met w^ith

the white, or Torres Straits, pigeon (Carpophaga spilorrhoa,

Gray), which is at times observed in these latitudes flying

in such immense flocks from island to island. We next

visited Dalrymple Island, the residence of Mr. Walker and
" Yankee Ned," who are engaged in fishing, and employ
the natives of the place to help them in their pursuits. The
wrecks of the "John de Cosa " and " Fenstantin " are con-

spicuous objects at Dalrymple Island, both fine ships being
high and dry on the reefs. On the 6th October we passed

Bramble Bay, and then sailed through the Gulf of Papua,

making the mainland at Cape Possession on the 8th, and
thence keeping along the Coast of New Guinea we arrived

at Port Moresby on the nth, and were soon boarded by
Mr. Lawes, jun., the local custom-house and shipping officer,

who delivered a printed budget of rules, regulations and
cautions issued by the authorities. Port Moresby is certainly

a fine harbour, but the land in the immediate neighbourhood
of the shore is poor, and so abrupt and near are the

surrounding limestone hills that there are no rivers or creeks

running into it. Its northern division, however, known as

Fairfax Harbour, is of somewhat different character. The
shores of this portion are the site of five native villages, the

inhabitants of which largely subsist by fishing. On the

north side of Fairfax Harbour there is a plateau of land

better adapted for the purposes of an English town or city

than is that at present selected for the proposed capital.

On the evening of the day of my arrival at Port Moresby
I went ashore and visited Mrs. Lawes, so widely known
for her hospitality to visitors to those shores. I also

called officially on the Deputy Commissioner, Mr. Anthony
Musgrave, jun., to whom I presented my passport and letters

of introduction. Whilst walking through this missionary

village, known as Anua-pata, I was much interested in

observing the old women busily occupied in pounding clay

in wooden troughs, and after pulverising it sufficiently,

moulding it by means only of a flat stick and the hands into

the form of spherical vessels with circular lips. These
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utensils, some of which are of considerable size, are largely-

manufactured here, and serve as articles of trade with

neighbouring Papuans, and especially with the coastal tribes

of the Papuan Gulf, such as the Maiva, from whom sago is

received in exchange. I was informed that only a week or

two prior to my visit some five hundred men left in canoes
laden with pottery of this description, and were expected to

return with sago and other goods as soon as ever the west
monsoons had set in.

The chief implements for war purposes in use amongst
the Motu people—for so the natives of Port Moresby are

designated—are a stone club, a stick terminated by a per-

forated disc of stone whose border is sometimes perfect, at

other times carved into and so, in lieu of being discoid, be-

coming star-like ; a palm-wood spear and a shield. In refer-

ence, however, to stone weapons, it is very evident that

these are fast giving place to those made of iron, and the

stone-age in Port Moresby district will very shortly be a
thing of the past.

It appeared that the Motu people had already grown
alarmed at what they regarded as the encroachment of the

whites, and looked with a jealous eye at all resumption of

their land, as well as at the erection of buildings upon it.

It was accordingly decided by the authorities that it was
advisable to purchase from the Koitapu (a neighbouring
tribe but one residing away from the coast) a piece of land

with which to effect an exchange with the Motu natives for

land close to the town. And it was for this purpose that

the Deputy Commissioner invited me to accompany him to

the Koitapu village, whither his interpreter, Ruotoka, had
set out on foot some hours earlier. After riding over the high

limestone coast range the prospect assumed an agreeable

change. The country was now undulating and reminded
one of the Allora district of the Darling Downs of Queens-
land. The soil had changed to a somewhat rich loam and
was studded here and there with copses of indigenous fruit

trees, sago palms, and mangoes in full bearing, interspersed

with small rock-bound lagoons encircled by luxuriant ferns.

Away to the west was forest country, and here grew differ-

ent species of Eucalyptus, one of which closely resembled
the Moreton Bay Ash [E. tesselaris). The village itself
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was surrounded by native gardens in which flourished yams,
taro, and bananas. On our arrival there, during the after-

noon, we found that the chief of the village was already out

with the interpreter and with his own followers engaged in

going over the intended purchase. We lost no time, how-
ever, in discovering his whereabouts, and, having gained
his good graces by the usual present of tobacco, etc., im-

mediately proceeded to business.

The native tenure of land in this district appears to be
peculiar. The land is held in blocks by each family, and
every member is free to cultivate any uncultivated portion

thereof, and the crops he raises are his own property. On
his death, his children, both sons and daughters, are allowed
also to cultivate any portion of the original block not
already utilised for this purpose. No member of a family

can sell his right to cultivate to any other member in the

tribe Avithout the consent of the whole family ; and no
family is allowed to sell its land, without the consent of the

tribe. A purchase therefore, under such circumstances, is

no small matter. The negotiations, however, were on this

occasion brought to a successful issue, but only after much
talk and a distinct promise that " Britannia's men should

not settle on the land."

Subsequent observation led me to the conclusion that the

Koitapu, like the Motu people, were generally shorter in

stature than the Gulf of Papua tribes ; also that their tattoo

marks had an entirely different character. In fact, I noticed

that every tribe had distinctive tattoo marks of its own, as

was also the case with fhe scrolls and arabesques with

which their implements, weapons and even their pipes, or
' bau-bau,' were ornamented ; and that different tribes

could be identified by having regard to this amongst other

considerations. Returning to Port Moresby, on the same
evening after this land transaction had been accomplished,

I slept on board the schooner; and on the morrow I started

on an inland trip, Mr. Lawes having kindly placed horses

at my disposal. Accompanied by Anua-pata men as

bearers, we proceeded first along the native tracks which
traversed the plantations, and then over the range by a
direct route until we struck the bed of a dry creek, which,

on being followed upwards, led into an extensive swamp.
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Passing through this swampy country for some miles, we
crossed another small range, which was succeeded by richly

grassed country resembling our Apple-tree Flats. All this

country was well watered and intersected by rivers which
ran into a lake where water-fowl abounded and where also

the natives reported alligators. Some native women from
a neighbouring settlement were gathering, as we passed,

the roots of some water-lily growing in the lake, for the pur-

pose, as I surmise, of preparing a food substance from them
;

but on our approach they made off in all haste to the scrub.

Swamps such as we had been traversing are the very hot-

bed of a fever, which in New Guinea appears to attack both
native and white with equal malignity. I accordingly se-

lected rising ground near the lake for a camping ground,
but, notwithstanding, found the weather very oppressive,

the temperature ranging from 90° to 100° Fahr. all the

night through. Having " boiled the billy " and picketed

our horses, night set in, and by w'ay of amusement the

bearers held a " couf-buy," or native dance, in front of the

large camp-fires, keeping up a steady time to the beating
of billy-cans, spoons, can-lids, etc.—our substitute for a band.
The reflection of the light from the fires on the dancers,

decorated as they were with green boughs, and the due
prominence given to their stout and well-proportioned

bodies and white teeth by contrast with the background of

rich dark scrub, afforded a wild and effective scene. After

a while there was a general request that " Britannia" also

should dance, and to this demand I readily acceded by
giving them what few steps I knew of the Highland fiing,

and which were received with roars of laughter. These
steps I then taught to one of the boys, and, after a short

rehearsal, the whole of his comrades picked them up from
his tuition, and engaged in the dance like true Scotchmen,
only to their own music. Early next morning we were on
the move, travelling mainly north, and keeping along the

bank of the Laloki River. This river takes its rise in the

Owen-Stanley Range, and, gazing across its rich scrub-

belted stream, we beheld in the early morning these moun-
tains in their full glory, their several peaks standing out in

different shades of blue, one behind the other, in great

clearness, and attesting the extensive nature of the
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mountain country of which they formed a part. The Lalokl

river, with its tributaries, amongst which is the Goldie,

drains a very large tract of country, and ultimately empties
itself into Redscar Bay. It serves as a landmark between
the territories of the Koitapu tribe and those of the Koiari.

These latter people own then the country on the north-east

side of the Laloki River ; they are essentially a mountain
tribe, and, as distinguished from those of the coast districts,

are short and thick-set. On the occasion of my visit they were
not friendly, but, no doubt, could easily be made so by pay-
ment for the privilege of going through their country. I

afterwards learnt that Mr. Goldie, of Port Moresby, leased,

some five years ago, from the various tribes interested, and
for a period of twenty-one years, a large tract of country

through the centre of which the Laloki River flows, and
having seen the lease, I found that it was evidently

properly drawn, signed, and executed. I also noticed that it

contained an important proviso in favour of the lessors by
which the right to 'hunt over this country was reserved to

them.

I returned to Port Moresby and left again on the

morning following my arrival, in the " Elsea," having under-
taken to forward dispatches on behalf of the Deputy Com-
missioner to the late Sir Peter Scratchley, who was then at

the East end of the island. We had to beat dead to wind-
ward until we made Hula, which we entered on the morning
after our departure. At Hula we remained all day, and
having cleaned the schooner, left next day for Kerepuna,
anchoring at the head of Hud's Lagoon. From this spot I

visited Kalo and the Kalo River in a native canoe, the

details of which journey I will pass over. On my return

we sailed once more for the east end of New Guinea, and,

after beating dead to windward during three days, met the

s.s. " Governor Blackall " at sea, out of sight of land, when
the despatches were delivered. Sir Peter Scratchley in-

formed me that he had just visited Aroma, where he had
hoisted the British flag. Parting company with the
" Governor Blackall," we once more returned to Kerepuna.
The country intervening between Kerepuna and Hula is

flat and well watered. The soil is rich and black, and sup-

ports large forests of cocoanuts, wattle, and palms. Orchids
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abound there, and during several short excursions inland I

met with many varieties. The Kerepuna reef is a grand
hunting ground for a naturalist, and, during my stay in the

district, I procured several interesting specimens from a
" beche-de-mer man," Mr. Dan Rowan, who was fishing

there. The Kerepuna natives use the cane lasso, or man-
catcher, and also stone adzes. Seeking for implements of

agriculture, I found the women using a kind of wooden
spade, which is, perhaps, all that is required for the soft and
easily-worked ground. I was interested whilst here, in

observing one of the many instances of conservation of

fruit-yielding trees. The forest of cocoanuts on the west

part of the Knaipa country had a taboo placed over it to

allow the trees to mature, which was observed by all parties.

We sailed for Port Moresby again on the sixth day, and
found there H.M.S. "Diamond," H.M.S. " Lark," and the
" Governor Blackall." Leaving Port Moresby we then sailed

for Bola and anchored inside Lilley Island. Having gone
ashore and inspected the country there, we rowed in a

whale boat to Borna village, stopping the night at the

house of Deri, the South Sea Island teacher.

Returning once more to the schooner we passed inside the

reef, and after two days made Delera, in Hall Sound, where I

also examined the country and bought objects of natural his-

tory and native workmanship. Hall Sound is a splendid har-

bour and is protected by Hale Island. The soil in the vicinity

is like that of St. Helena, Moreton Bay, and is luxuriant

with grass and other vegetation, and well supplied with

springs, the waterof which deposits a blue sediment. Leaving
Delera we next sailed for Maiva, a thickly populated

district conspicuous for its highly cultivated gardens and
cocoanut forests. The villages here are kept beautifully

swept and clean, and crotons and palms are planted in

groves and in rows on either side of the broad streets.

Each village has a large meeting house set aside for general

purposes, and was used, whenever I visited a settlement, for

the purpose of trading. The houses were of superior quality

and built dog-kennel fashion. Amongst many noteworthy

objects, I observed here the use of mosquito curtains

made of fibre. The women carried their children in netted

bags similar to those used amongst us for containing onions.
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At the age of ten years these children are tightly belted

with broad, often beautifully ornamented, thin wooden
bands, which encircle the wearers more than once. It is

noteworthy that here the use of the bow and the arrow ap-

pears to have superseded that of the spear and the shield. The
natives at Maiva seemed to be exceedingly fond of feather

ornaments and head plumes, especially when derived from

birds of paradise. In fact it would appear that each chief,

or " wonga," kept a number of parrots in confinement so

as to have a good supply of feathers wherewith to deck

himself in time of war. Looking-glasses were a favourite

article of trade with these natives, and for them they would

part with their tame cockatoos and parrots, which they

possessed in great variety. From Maiva the " Elsea" pro-

ceeded to Moti-motu, situated on a piece of land at the

mouth of the Williams River. This is a fine deep fresh-

water stream, and apparently as yet unexplored. Of the

rivers which are eligible to an exploring party seeking to

cross New Guinea, the Williams River seems to especially

recommend itself. By the Williams the north coast could

be reached in sixty miles, and report states that this

sixty miles is traversed by a navigable river arising on the

other side of the great watershed. From the Moti-motu

stream we once more proceeded to Thursday Island, which

we reached after an absence of six weeks.

[In illustration of his remarks Mr. Potts exhibited, from time to time,

objects of native manufacture and of natural history derived from the

different localities he had visited. These are now in the Queensland

Museum.—H.T.]
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NOTICE OF A PROBABLE NEW SPECIES
OF DENDROLAGUS;

BY

c. w. de vis, m.a.

(Read on 8th January, 1886.)

The relics before you, scanty as they are, seem to indicate

the existence in Queensland of a species of Dendrolagus not

identical with that which a short time ago was found by Dr.

Lumholtz in the mountain scrubs of the Herbert River, and
described by Mr. R. Collett under the name, D. lumholtzi.

The animal now claiming attention was obtained alive by
Mr. Smith, a resident on the Daintree River, from whom
the skin was received, through the instrumentality of Mr.

J. Pink, Curator of the Botanical Gardens. Unfortunately

we have almost nothing more than the skin in question,

and that by no means perfect, to mould our judgment upon,

and though there are several characters pertaining to it

which appear sufficient in themselves to distinguish it from

that of any known member of the genus, it would hardly be
satisfactory to diagnose a species from it alone. Till

further materials are in hand, we must be content to invite

attention to it in the general terms of description.

The hair is of one kind, that is, without intermixture of

wool. On the back moderately long, glossy, rather soft, and
in colour blackish-brown, especially towards the median
line which, however, is not marked by a dorsal stripe

;

individual hairs are here deep brown at the base, broadly

ringed with yellow at and below the middle, and nearly

black on the distal half. On the mantle the tint becomes
suffused with yellowish-red from the gradual loss of the

black tips, and this passes into nearly brick-red on the nape
and throat, yellowish on the shoulders and fore-limbs, and
duskier red on the top of the head. The haunches, thighs^

and hinder part of the belly are smoky grey, washed with

a pale yellow tipping each hair. The middle of the belly

is dark rufous-brown, the rump light brown, which colour



12 PROBABLE XEW SPECIES OF DENDROLAGUS
;

descends over the base of the tail and spreads around the

vent. The upper surface of the base of the tail is deep
brown in a patch, which tint also descends obliquely to the

lower surface where it becomes black and continues so

along that surface to the tip. The deep brown patch on

the upper part of the base fades into light rufous-brown,

which extends on the upper surface to its distal third,

where it passes into black. The hands and feet are black,

the face reddish-grey, becoming silky fawn on the frontal

region, the ears deep brown externally, yellowish-brown

within. The tail, which is somewhat imperfect, is still

considerably longer than the head and body together ; it

is clothed with coarse recumbent hairs which gradually

lengthen distally and appear to form a tuft at the tip. The
hair of the back radiates from a point well behind the

shoulders ; that of the neck, proceeding forward, is continued

over the head to the forehead, where it meets the back-

wardlv directed hair of the facial re2:ion and with it forms a

transverse ridge directed downwards and forwards behind

the eyes towards the under surface of the head.

From these details the following brief characters may be
derived :—Tail much longer than head and trunk together,

hair of the neck and that of the head meeting in a ridge across

the frontal region ; on the back dark brown, mantle and
fore limbs rufous-brown, passing into red on the neck

;

tail, parti-coloured.

I have no skin of Mr. Collett's D. lumholtzi to compare
with this, but, judging from the figure and description of

that species in the '' Proceedings of the Zoological Society

of London, 1884," p 387, I cannot but think it quite unlike

the one under notice, more especially as it would appear
from a remark of Mr. Collett that the colouring of his species

is pretty constant. Its black head, whitish throat, and the

comparatively uniform colouring of its short tail are the

leading points in which D. lumholtzi appears to differ from

its more northern congener. The rather brief description

of it given unfortunately does not mention the disposition

of the hair. This Daintree River animal resembles D.
briijiii in the length of its tail, and Mr. Ramsay's dorianus
in having that organ distinctly parti-coloured, but it may
be observed that in briinii the hair ridge is behind the head,
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in the other New Guinea species between the ears, and
these differences are accompanied^ by others which are on
the whole sufficiently distinctive.

We have as yet very scanty information about the habits

and range of these curious marsupials. It is to be hoped
that both will be ascertained before the extermination of

animals so defenceless and unadaptive is brought about,

as it will be at no distant day, by the destruction of our
coast scrubs ; for it seems probable that from the knowledge
to be acquired respecting them, not a little may be inferred

respecting the conditions of marsupial life in the old

diprotodont days of rain and exuberant vegetation.

Were I warranted in proposing a name for this supposed
species, I would at once yield to a desire to dignify it by
association with that of one of our oldest and most respected
Australian naturalists, Dr. G. Bennett, who has so often

insisted on the probability of Dendrolagus being indigenous

to Queensland. Should it prove that the skin before us

really represents a distinct species, I trust that the name
D. Bennettianus will be the one conferred upon it.

To those who take an interest in the great question of

evolution, the case before us, that of the tree-kangaroo
(so-called), is one worth consideration. We have here a
non-saltatory modification, both in habit and structure, of

the saltatory family of the marsupials. From the evolution

point of view we may ask whence was it derived ? From
the non-evolution standpoint more directly, what are its

nearest relatives ? Were we to suffer ourselves to be
guided by general similarity and a certain resemblance in

seating and balancing faculties, we should trace the tree-

kangaroo to the rock wallaby, since, superficially considered,

the passage from the one into the other may appear
of easy accomplishment by insensible degrees. But
it happens that it is almost certain that Dendrolagus
is not a modified Petrogale, but stands in the relation

of either ancestor or descendant of the kangaroo-rats,

the proof being that it has the peculiar dentition of

that section of the Macropidae, namely, the enormous
trenchant premolar and the rudimentary canine. Had it

been known by its jaws only, it would have been impossible

to predicate from them its arboreal habits and adaptations,
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SO widely different to those of the burrowing and nest-

making kangaroo-rats. At present we are unable to

point to any intermediate stepping stone from one to

another serving to show how the passage was ac-

complished, but on the other hand there is no inherent

improbability in the kangaroo-rats of a dense scrub country

taking to the trees upon which alone they could in such

circumstances find subsistence. It is far more difficult to

explain on the opposite hypothesis why the tree-kangaroo

should have been created with the teeth of the kangaroo
rats of the plains, rather than with those of the native bear

or opossum of the trees, or with an entirely different type

of dentition. The explanation offered by the doctrine of

natural selection is easy and rational. Those parts of the

structure which required modification for a different mode
of life—namely, the limbs—were so modified : those that

were not so modified—the teeth—remained unchanged,

because no great change in them was necessary.

The discovery of these peculiar wallabies, if we may so

call them, in Queensland strengthens the opinion formed on

other grounds as to the direction of dispersion of the

Australasian marsupials generally, viz., that it was from

South to North. Australia proper is even now their head-

quarters, but it is that of a seven times decimated army.

The remains of the kangaroo tribe buried in the Darling

Downs drift represent probably more species in that single

river valley than are now living in all the continent. It is,

however, curious that Dendrolagus has not been found

among them as yet, possibly it may be a late development
adapted to the present conditions of our coast and of New
Guinea. Should it, however, eventually be found fossil, as

most probably it will be, it will serve to show how large

a portion of the land was then covered with jungle, similar

to those small strips to which the surviving forms are now
limited.
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ON THE DECADENCE OF AUSTRALIAN
FORESTS

;

BY

A. NORTON, M.LA.

(Read on 8th January, 1886.)

The forests of Australia are, after many years of ill-

treatment, beginning to be regarded as sources of wealth,

for an important fact has forced itself into notice : The
supply of timber is not inexhaustible, nor, according to the

rate at which the most useful kinds of trees are being
felled, will they be sufficient for the demand that is likely

to be made upon them during the next fifty years. Not
only have unserviceable classes of trees been intentionally

destroyed, but thousands of acres upon which were many
of the most valuable eucalypts have been ring-barked, and
scarcely a living specimen can be seen in some places.

This is the deliberate work of men who persuade themselves

that they are vastly improving the country. It is because
this artificial mode of destroying has been so extravagantly

carried out that the natural decay of indigenous forests

becomes more important in its results and more interesting

as a study. I have seen some thousands of acres, chiefly

in the New England district of New South Wales, where a
plague seems to have carried death through the forest ; and
although there are other districts where the same thing has

occurred, I shall confine my remarks to the localities with

which I am personally familiar.

In 1857 I ceased to reside in that part of the country.

There had been an unusually heavy fall of snow in the

beginning of September, and when I left, a fortnight after-

wards, it was difficult in places to get through the heaps of

branches that lay thick upon the roads, and even at that

time large patches of snow were still lying in the shady
places. It was not till I had wandered through many of the

dry western districts of New South Wales and the warmer
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coast country of Central Queensland, that I was able to

fully appreciate the healthier growth and the heavier foliage

which exposed the ordinary forest eucalypts on New Eng-
land to so much damage from heavy falls of snow. There
was no necessity there to dodge the sun by shifting con-

tinually so as to intercept his rays with the bole of the tree

under which one rested ; the leafy branches cast a thick

shadow which make such tactics unnecessary. This struck

me particularly in 1865, and I mention the circumstance
because even then a change for the worse had commenced.
During five years' residence in the neighbourhood—from
September, 1852, to September, 1857—I had frequently to

cross a patch of country upon which there were a number
of dead trees, the only survivors being low bushes of from
three to five or six feet in height : this was on the Euro-
pambela run, and I was more than once assured by old

hands in that part of the country that they had been blasted

by lightning. It is perhaps unnecessary to say that amongst
some hundreds of trees I never saw a mark of lightning on
any of them. The next place where there was a noticeable

instance of the kind was on the Bergen-op-Zoom run, near
the township of Walcha. Here on several hundred acres

the whole of the peppermint trees, as they are locally desig-

nated (Eucalyptus dealbata) , died away completely. The
exact year when this took place I do not know, but it was
not long after 1857. These trees occupy the fiats between
the ridges, and they intermix with the white gums
(Eucalyptus sp.^^J along the borders of the flats ; but while

the whole of the peppermints died, the white gums were
only slightly, if at all, affected. There is now an under-
growth similar to the trees which died out. A few years
later a large patch of trees on the western slope of a low
range on the Tia run died in a similar manner. I have

* Without access, at the present time, to botanical specimens of this

particular white gum, it were perhaps hazardous to particularise the species

of Eucalyptus to which reference is made ;
and especially so since, as the

Colonial Botanist, Mr. F. M. Bailey, F.L.S., informs me, many different

eucalypts, all growing in New South Wales, have this designation in com-
mon, and Dr. Wools, the authority on the botany of the New England
district, assigns the title of white gum to three different species, viz.,

E. stellulata, E. pauciflora, and E. amygdalina var radiata, all of which
grow in this locality.
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seen these from a distance, and was informed that they
were the same kind of tree, and that the area over which
this unusual decay took place was from 3,000 to 4,000
acres. These are instances where, on large patches of

country, which iiave come under my own observation, the
whole of the trees died without any reason being readily

assignable for their doing so. But during the years which
have elapsed since the peppermints on Bergen-op-Zoom
suddenly died, the general appearance of the forest has in

many places undergone considerable change. Ring-barking
has been largely practised on New England as elsewhere,
but over thousands of acres which have not been interfered
with in this way the foliage has become comparatively scanty,
and most of the living trees of any age are disfigured with
dead branches, a certain sign that they have passed their

prime. Besides this, there are many dead trees scattered
through the bush, and four years ago, when I last had an
opportunity of observing them, these were very much more
frequent than a few years earlier. In this less sweeping
work of decay the common white gums were those most
affected, so far as I could judge.

Here then we have two striking facts : first, the sudden
decay of large areas of one class of tree ; next, the general
lack of vitality in several kinds at a subsequent period.
What concerns those who interest themselves in such
matters is to try to suggest some probable explanation of
these abnormal occurrences. Some writers who have dealt
with similar phenomena in other localities, have attributed
the sudden destruction to opossums. These animals have
very largely increased owing to the disappearance of
aboriginal blacks ; and it is said that in some localities they
completely denude large areas of trees of their leaves, and
afterwards eat off all the young shoots continually until at
last the trees succumb. Perhaps this is a correct theory.
For my own part I need only observe that, although I have
been in localities where there were great numbers of
opossums, I have never seen trees, except a solitary

specimen here and there, which have been so denuded, and
I am certain that most of the dead trees which I have seen
have not died from that cause. That some persons have
persuaded themselves that opossums have been the chief

C



l8 ON THE DECADENCE OF AUSTRALIAN FORESTS;

actors in the work of destruction cannot be doubted, but
were it not for their evident sincerity such an explanation

would scarcely attract attention.

Another explanation which has sometimes been suggested
is that a kind of grub attacks them, and having found its

way into the sap between the wood and the bark, it con-

tinues its work of exploration so effectually that the flow of

the sap is interfered with and the trees sicken and
die. The tunnelling of numerous grubs may be seen
under the loose bark of dead saplings when it peels ofi the

stem ; the appearance is familiar to those who have had
to strip the bark from sapling rails when it begins to

loosen ; but the grub in this case does not commence his

work until after the saplings have been cut and begin to

dry.

Others have suggested that the trees have died because
there has been too much rain ; because there has been too

little rain ; or because of excessive cold in the more severe
winters. These are some of the principal reasons which
have been urged in the way of explanation, and it is not

improbable that there is some truth in them. At least they

are entitled to as much consideration as the theory of the

opossums or that of the grubs.

The difficulty which immediately crops up when an
attempt is made to solve the question, is the impossibility

of obtaining any reliable data upon which to work. My
personal observations have led me to believe that the

causes of the decay of forests are partly climatic and partly

artificial, or, in other words, the effect of the treatment

which the country receives from the operations of the

people who occupy it. But without being able to fix the

time when the trees became affected, and to ascertain the

character of the seasons antecedent to those marked
changes, it is impossible to offer anything more reliable

than a theory which may possibly help others to trace the

cause at some future time. I shall claim therefore to make
nothing more than a suggestion in this paper, that others

may test its value, or otherwise, by their own experiences.

The district of New England is subject to sudden and
severe changes of temperature, and although, on account of

its elevation, the rainfall is more frequent than in the lower
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country, it is also subject to long periods of comparatively-

dry weather. As a rule there is sufficient rain to keep the

ground in a state of perpetual dampness, and consequently

the forest trees are accustomed to a continuous supply of

moisture from the ground, and this imparts to them in a

small degree the character of aquatic plants. This is just so

much the case that they feel the effect of dry weather
much more readily than trees which grow on drier country.

Their more bountiful foliage necessitates an uninterrupted

flow of sap, and when from any cause this is checked, their

healthy growth becomes an a6lual source of weakness rather

than of strength. It follows then that a long continuance

of dry weather will produce a sickly condition in trees

which have been accustomed to almost unlimited moisture.

But these spells of dry weather are commonly succeeded by
deluges of rain which, in the then condition ofthe trees, may be
almost as detrimental as too little. Many of the more delicate

plants which occupy prominent places in greenhouses may
be killed by first stinting them till they are in a weakly
condition and then flooding them with water, and there

seems to be no reason to doubt that similar treatment may
have similar results in the case of trees of large growth,

though they are not so immediately perceptible. Another
contributing cause may be excessive cold. Within the

last few years bloodwoods {Eucalyptus corymbosa) and
other evergreen trees about the head of the Burnett River
have been denuded of their leaves by the exceptionally cold

weather, and some of them have been killed. In the colder

climate of New England the forest trees ought to be accus-

tomed to any amount of frost ; but if they have been first

weakened by want of rain, then further tried by too great a
quantity, their protecting foliage thinned by the trials to

which they have been exposed, it is easy to believe that

their natural hardihood would not be able to withstand an
unusually severe winter, and that in some cases they would
die off, while in others they would be so far injured that

the appearance which has become so common, of dead
branches and a general want of vitality, would be the

inevitable consequence.
Against this conclusion it might be reasonably urged

that, if this was the true explanation of the natural decay
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of these forests, the same thing would have happened on
previous occasions, and there would not be wanting many
evidences that it was so ; whereas the only instance I have

been able to adduce is that of the so-called lightning-blasted

patch on the Europambela run. The force of this contention

must be admitted, but its strength rather assists in the con-

firmation of my views, for it is here that the artificial causes

come into operation.

The occupation of the country with stock has brought

about considerable changes in its character, and these have

become more marked with the excessive stocking which

has been commonly practised in late years ; for runs that

in 1857 were thought to have as many sheep on them as

they could fairly carry, have since that time been required

to agist 50 or 60 per cent, more without artificial feeding.

The effect of this is to keep the grass short and to harden

the surface of the soil ; consequently, when rain falls it is

not impeded by the grass and runs more quickly into the

channels and creeks. There is not, therefore, the same
amount of soakage into the soil, for the quick flow of the

water and the hardness of the trampled ground combine

to prevent much absorption, which in a dry season is

essential to the health of the trees. Besides this, the

oTound being hard, and the particles of which it is com-
posed being closely trodden together, it cannot retain the

moisture which does penetrate into it with the same
readiness as if it was more porous, nor can it contain so

much.
A great deal of the New England country is of a slaty

formation, and where this is the case the soil is invariably

poor. The surface, no doubt, before it was stocked, was
largely composed of decayed vegetable matter, the debris

of falling leaves from the trees and smaller plants ; but

immediately beneath this there is a bed of poor pipeclay,

which after much rain becomes so soft that a horse's feet

will immediately sink when he places them over it, and as

he draws them out they bring to the surface the white,

spuey subsoil ; in course of years the trampling of many
feet has by this simple process pressed the old surface soil

downwards and drawn up the pipeclay to the top. This of

course does not apply to the whole of the country, nor even
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in the same degree to the whole of that which had the white
subsoil originally. It is most marked on the flats in the

slate country, and these are the home of the peppermint.
The Bergen-op-Zoom flats, where the trees first died in

large numbers, are of this nature. Now the effect of sub-

stituting this new surface, which is so largely mixed with

pipeclay, for the former surface, whose chief ingredient was
a poor kind of vegetable mould, would be to prevent the

rain from penetrating very .quickly, because when dry it

works, with trampling, into a very fine powder, and the

particles uniting afterwards when moistened form a much
more impermeable surface ; so that, when the rain falls only

in occasional showers, this also contributes to deprive the

roots of the trees of the proportion of moisture which they

would have received had not the change of surface been
effected.

If my theory is well-founded, the peppermints would be
the first to suffer, because they do not derive their chief

sustenance from the subsoil : their roots spread from the

base of the trunk and run along close to the surface,

frequently appearing above it. When the moisture, that in

ordinary seasons lies on the flats, has evaporated, they feel

the want of it at once, and, in the absence of further rain,

begin to lose their freshness, while trees whose roots pene-
trate deeper are able to hold out longer ; but all trees which
are accustomed in normal seasons to almost unlimited

moisture must soon begin to sicken when through any cause
they are for long deprived of it.

It is possible that when the trees of a forest have been
weakened by a long drought In places where opossums exist

in flocks as numerous as sheep, these opossums would eat

off all the young shoots, which burst forth when seasonable
rains have fallen ; but not having yet seen them in such
numbers, I find it difficult to speculate on a condition of

things which so far surpasses my comprehension.^ On
New England, in some seasons, thousands of small beetles

* In order, however, to see how important a factor in the destruction of

forest trees these marsupials may be regarded by others, the reader is

referred to the ingenious speculations made by the Rev. Peter Macpherson
in his paper on " Some Causes of the Decay of Australian Forests '' (Proc.

Roy. Soc. N.S.W., 1885. Vol. XIX., pp. 83-96).
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swarm on the manna gum (Eucalyptus viminalisj , and
feed upon its leaves to such an extent that after a few
weeks scarcely a perfect leaf can be found ; and if the

opossum theory is to be seriously discussed, surely the

claim of these insignificant agents to be responsible for

the work of destruction ought not to be overlooked.

In considering this matter, however, I have attempted to

account for the changes which have been going on
without invoking the assistance of either opossums,
grubs, or beetles, and in doing so will perhaps expose
myself to the derision of those gentlemen who have advo-
cated their claims. Still I believe the question will be
satisfactorily settled without such adventitious aid ; and if

I have been able to suggest anything which will help other

inquirers on to the right track, this paper will not have been
written in vain.

In conclusion, I would point out that if the theory I have
advanced in explanation of the decadence of Australian

forests is a sound one, as applied to the localities with
which I am familiar, subject to certain modification on
account of soil, climate, and general treatment of the

country, it would be equally sound in other districts where
the trees have sickened and died as they have done in

many parts of New England.
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THE BIRDS OF CHARLEVILLE;
BY

KENDAL BROADBENT.

(Read on 8th January, 1886.)

[It is with pleasure that I seek this opportunity of laying before the
Society the following compilation founded on a perusal of the notes made
and on an examination of the specimens procured by Mr. Kendal Broadbent,
Zoological Collector of the Queensland Museum, one whose extensive

knowledge of the birds of Australia, unsurpassed by few, is well estab-

lished.

—

Henry Tryon.]

Whilst engaged in collecting the animals of the Charleville

District, I availed myself of the opportunity afforded of becom-
ing acquainted with the birds which occur there, of most
of which indeed I procured examples. The present review
relates to such species as are to be met with in this district

during the latter part of August and throughout the two
succeeding months, and, moreover, in a very dry season. This
latter consideration will suggest the fact that this enumera-
tion will include such birds as are permanent residents in the

locality of Charleville during the period which my observa-

tions embrace, and though it can be regarded as a small

contribution only to the avifauna of the district, I am
nevertheless persuaded that any information relating to the

birds of the interior of Australia, meagre though it be, is

worthy of being placed on record.

Charleville is a pastoral township, 520 miles west of

Brisbane, on the Warrego River, and is situated in the

centre of a generally level country. At the time of my visit

the river was represented by a chain of water-holes, miles

apart, and fast drying up, connected by a dry river-bed of

shingle or sand. This river-bed is often very wide, and
includes patches of loamy soil, which at some seasons form
islands, on which grow lofty eucalypts, tea-tree (Melaleuca)

,

and other low shrubs of similar habit. The river is bounded
on either side, often to the extent of half-a-mile, by flats of

dark soil, on which also large eucalypts grow scattered here
and there. Beyond this tract of alluvial land, and at a
slightly higher level, sandy country occurs, extending
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parallel to the river. This sand is yielding to the tread

and is shifted by the wind. It extends from one to two
miles further back. On these sand ridges grow pine trees

(Callitris sp.J , and eucalypts, especially iron-barks, as well

as small acacias and other stunted shrubs. Beyond, and
raised two or three feet above the sandy tract, a light red-

soiled country is met with. This supports a scrub of a
pretty uniform character—the Mulga Scrub, so named from
the preponderance amongst its constituent vegetation of the

Mulga (Acacia doratoxylon, A. Cunn.). In this scrub

there are also a few small eucalypts and other trees, and
it contains open spots on which grow low and dense bushes.

Grass may be plentiful at times in the district, but I have
not alluded to its occurrence, as it seemed to have com-
pletely disappeared as the result of the severe and long-

continued drought. The only trees in flower were the

melaleucas, growing in the bed of the river, and a few
dwarfed acacias in the sandy soil. In fact the whole scene
bore the aspect of a desert, for even the trees appeared to

struggle to exist, and the Mulga Scrub, on which the cattle

depended for their subsistence, looked dead and was nearly

dried up. The birds, except a few parrots, which seemed
to have filled their crops with the sticky seeds of the

loranthus, a plant which, being a parasite, was somewhat
indifferent to the condition of drought, were in a poor con-

dition. No wonder then that they were few in number and
little variable in kind. They were as follows :

—

1. Aquila audax. Lath. The wedge-tailed eagle.

2. Aquila morphnoides, Gmel. The little eagle. I shot

a solitary bird, the sole example I met with of this species,

on the 1st September.

3. Falco subniger, GId. The black falcon. Of this also

a solitary specimen was all I saw.

4. Falco lunulatus. Lath.

5. Hieracidea orientalis, vSc///. The western brown hawk.
6. Hieracidea berigora, V. &= H. A common southern

bird but not seen by me east of the Dividing Range ; it is

frequently met with, however, in the Charleville District.

7. Tinnunculus cenchroides, V. & H. The nankeen
kestrel. A very uncommon bird in this district. I only saw
one example.
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8. Astur approximans. V. & H. The Australian gos-

hawk. This bird is tolerably common, and breeds in the

district.

g. Milvus affinis, Gld. The allied kite. Also tolerably-

common.
10. Lophoictinia isura, Gld. The square-tailed kite.

Also well represented, and frequenting stock-yards. It

breeds in the district, building in the largest trees—white

gums—and usually in the neighbourhood of a clump of

loranthus.

11. Elanus scriptus, Gould. The letter-winged kite. I

only met with a solitary example of this bird, which is

perhaps nowhere common in Australia, on the 9th Septem-
ber. It was flying high and I was unfortunately unable to

procure it.

12. Ninox connivens. Lath. The winking owl. This is

the common Charleville owl. It breeds here, laying its eggs

in a hollow of some large eucalypt, such as grows in the

bed of the Warrego.
13. Ninox boobook. Lath. The boobook owl.

14. CEgotheles novae hollandiae, Vig. and Horsf.

15. Hydrochelidon nigricans, Vieill: The tree-swallow.

I saw these birds overhead, flying north, on 24th September
and following morning, but did not succeed in procuring a

specimen.
16. Lagenoplastes ariel, Gld. Common in the township

of Charleville, and frequenting the telegraph line.

17. Cheramceca leucosternon, Gould. The white-breasted

swallow. I met with this bird on 4th Sept., flying high in

a northward direction, six or seven in a flock.

18. Merops ornatus, Z^if/z. The bee-eater. I met with a

flock on 2ist August, betw^een Mitchell and Charleville, but

did not see them at Charleville itself until 23rd September.
They breed in the neighbourhood during October and
November, excavating holes for nests in the sand ridges.

ig. Eurostomus pacificus. Lath. The dollar-bird. The
first time I met with this bird in the neighbourhood—where
perhaps it is never very common—was on the 3rd October.

They remain in the locality for breeding purposes.

20. Dacelo gigas, Bodd. The laughing jackass. A com-
mon bird here.
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21. Halcyon sanctus, Vig. and Horsf. The sacred

kingfisher. This I first met on 24th September. These
birds breed in the eucalypts in the river-bed and elsewhere.

22. Halcyon pyrrhopygius, Gld. The red-backed king-

fisher. This bird breeds at Charleville, and probably re-

mains in the neighbourhood all the year round. It is the

common kingfisher of the district. I have never met with

it on the opposite side of the Coast Range of Australia.

23. Artamus minor, Lath. I first saw the little wood-
swallow on the 31st August, when it was met with in flocks.

It afterwards occurred in scattered pairs. It remained in

the district throughout the period of my visit, and bred on
the edge of the Mulga Scrub.

24. Artamus cinereus, Vieill. This also breeds in this

country, where it was abundant on my arrival. Of the

nests which I observed, one was placed in a currajong

(Sterculia sp.J , and the other in a small pine (Callitris sp.J.

25. Artamus personatus, Gld. The masked wood-swal-
low. I saw this bird on 28th August and during the

subsequent month only. It flies further south for breeding

purposes.

26. Artamus supercilious, Gld. The white-eyebrowed
wood swallow. The movements of this bird corresponded

with those of A. personatus ; the two birds accompanying
each other in their migrations.

27. Artamus leucopygialis, 6^/^. Was here throughout the

period of my stay. It breeds in the locality, frequenting

for the purpose the highest gum-trees.

28. Pardalotus rubricatus, Gld. The red-lored diamond-
bird. This is essentially a bird of the interior. I first saw
it on 19th September, after which date it was tolerably

abundant. It breeds in the vicinity, utilising for this pur-

pose the burrows of the billbie [Hypsiprytnnus Grayii)

,

and always excavates the hole for its nest in some perpen-

dicular portion of them. During the day it frequents the tops

of the loftiest eucalypts in company with P. melanocephalus,

where it may be recognised by its characteristic call, re-

sembling that of Platycercus pallidiceps—a low sort of

whistle, made when stationary in its haunts.

29. Pardalotus melanocephalus, Gld. The black-headed

diamond-bird. This bird is unlike the P. melanocephalus
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of the coast district, and differs from it as do those of the

Chinchilla District. It was at Charleville, where it breeds,

during my stay.

30. Gymnorhina tibicen, Lath. The piping crow-shrike.

Commonly met with in this locality, where also it breeds.

31. Cracticus robustus, Lath. Common, and also breeds

in the district.

32. Cracticus torquatus, Lath. The collared crow-
shrike. Rather less common than the preceding.

33. Grallina picata, Lath. The magpie-lark. Common,
as in most parts of Australia. It also breeds here.

34. Graucalus melanops, Lath. The black-faced grau-

calus. Common, after its arrival during the first week of

September, and remains in the district to breed.

35. Pteropodocys phasianella, Gld. The ground grau-

calus. This bird of the interior was here on my arrival in

August, though not very abundant, in " mobs " of two or
three. They almost all disappeared in October. In this

district it inhabits the open plains, feeding on the ground.
It is, however, very shy, and when disturbed runs off very
quickly, and can with difficulty only be made to rise.

When it perches, which is usually on some dried branch, it

assumes an erect attitude like a bee-eater (Merops)

.

36. Campephaga humeralis, Gld. The white-shouldered

campephaga is scarce, but breeds in the neighbourhood.

37. Pachycephala rufiventris. Lath. The rufous-breasted

thick-head. Rather common, and breeds on the edge of

the Mulga Scrub.

38. Colluricincla harmonica, Lath. The harmonious
shrike-thrush. This bird was not very common during my
visit.

39. Falcunculus frontatus. Lath. The frontal shrike-

tit. A very scarce bird here. I saw only two pairs, which
had their nests somewhere along the river-bed.

40. Oreica cristata, Lewin. The crested oreica. Rather
common, especially in barren places.

41. Rhipidura albiscapa, Gld. The white-shafted fan-

tail. Not common, and in the Mulga Scrub.

42. Sauloprocta motacilloides, Vig. and Horsf. The
black fantail. Very common.
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43. Seisura inquieta, Lath. Arrived here on the 4th

September, and was not uncommon subsequent to this date.

44. Micraeca fascinans, Lath. The brown fly-catcher.

Commonly met with.

45. Gerygone marstersi. I only saw a few of these birds

in this district, where they are not so abundant as at Kim-
berley, where I discovered them during my visit in 1875, and
subsequently met with them in 1884. They are sprightly

little birds, having somewhat similar habits to Acanthiza,

and frequenting with them the little bushes in the openings
in the Mulga Scrub.

46. Smicrornis, sp. Common.
47. Petoecagoodenovii, K;^. and y/cri/". The red-capped

robin. Common, but I only met with it in the Mulga
country.

48. Melanodryas cucuUata, Lath. The hooded robin.

Abundant in the open flats adjoining the river.

49. Malurus melanotus, Gld. The black-backed blue

wren. I have never before met with this lovely wren,

which appears to have been previously found only in the

scrubs of the River Murray, where it was observed by Mr.
Gould and his coadjutors. It is tolerably common at

Charleville, and frequents the openings in the Mulga scrubs,

feeding in the little bushes in company with the Acanthiza

uropygialis.

50. Acanthiza uropygialis, Gld. The chestnut-rumped
acanthiza. Pretty common, and frequenting exclusively

the Mulga country.

51. Geobasileus chrysorrhous, Quoy. and Gaim. A some-
what common bird in the openings in the Mulga, and nearly

always on the ground, the red soil of which stains the under
parts of its plumage.

52. Chthonicola sagittata. Lath. The little chthonicola.

Somewhat plentiful, and having the same habits and mode
of occurrence as the last mentioned bird.

53. Anthus australis, Vig. and Horsf. The Australian

pipit. Owing, perhaps, to the dearth of insect life in such

an unfavourable season, this bird was unfrequently met with.

54. Ptenoedus rufescens, Vig. and Horsf. I only met
with a single example of this lark-like bird, with semi-

arboreal habits, on the ist October.
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55. Stictoptera bichenovii, Vig. a.ndHorsf. The double-
banded finch, of which I saw a few specimens only.

56. Stagenopleura guttata, Shaw. The spotted-sided

finch. I only saw a single specimen of this bird.

57. Cinclosoma cinnamomeum, Gld. A solitary example
was all I saw of this bird.

58. Chlamydodera maculata, Gld. The spotted bower-
bird. Common, and met with almost everywhere.

59. Mimeta viridis, Lath. The green oriole. Is some-
what abundant.

60. Cocorax melanorhampus, Vieill. The white-winged
cocorax. Troops of this bird are very commonly met with.

It breeds in the district.

61. Struthidea cinerea, Gld. The grey struthidea.

Common, and breeds also in the district.

62. Corvus australis, Gmel. The white-eyed crow.
Common.

63. Pomatostomus temporalis, Fi'V. and /i^c'r.y/'. Common,
and breeds in the district.

64. Ptilotis penicillata, Gld. White-plumed honey-eater.

Tolerably common in the river bed, feeding on the honey of

the melaleuca bushes.

65. Plectorhyncha lanceolata, Gld. This western and
southern honey-eater may be frequently found in company
with the above Ptilotis.

66. Acanthogenys rufogularis, Gld. The spiny-checked
honey-eater. This bird was very common during the period
of my stay.

67. Philemon corniculatus, Lath. The friar-bird. Very
common.

68. Philemon citreogularis, Gld. Also common about
the river bed.

69. Entomyza cyanotis, Swain. Common, and generally
distributed.

70. Melithreptus gularis, Gld. The black-headed honey-
eater. By no means abundant, and frequenting the tops of

lofty eucalypts.

71. Myzantha flavigula, Gld. This yellow-throated
minah, or soldier-bird, entirely replaces M. garrula in this

western country, and is as common as the latter is in the

districts which it affects.
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72. Dicaeumhirundinaceum,^/z(2w. The swallow dicaeum.

Not common, and feeding on the berries of loranthus.

73. Climacteris scandens, Temn. The brown tree-

creeper. Common in the neighbourhood of the river.

74. Climacteris erythrops, Gld.

This dark-coloured creeper, with its conspicuously mottled

underparts, is unlike any I have met with in Australia.

It was tolerably plentiful in the Mulga scrub, and had
the habit—not very general in Climacteris—of feeding

on the ground, in which habit it was at Charleville

associated with Geobasileus chrysorrhous.

75. Sitella chrysoptera, Gld. The same Sitella which is

common in the Chinchilla district, and which is provisionally

referred to this species. I only met with a solitary

example.

76. Cacomantis pallida, Lath. The unadorned cuckoo.

These birds were in the Mulga scrub, and were the only

cuckoos I saw in the district.

77. Cacatuagalerita, Z,^//z. The sulphur-crested cockatoo.

Common, especially about the sand ridges, where it employs
itself in plucking the small branchlets of the eucalypts, after

the manner of flying-foxes, either for food of a vegetable

description or in quest of insects.

78. Eolophus roseicapilla, Vieill. The rose-breasted

cockatoo. Very common about the flats on the sides of the

river, feeding on grass-roots, or merely pulling them up in

order to discover other food, and also on the fruit of the

loranthus.

79. Ptistis erythropterus, Gml. The red-winged lory.

Common, and feeding on berries of loranthus.

80. Platycercus Barnardi, Vig. and Horsf. Common,
and flying between the Mulga country and the river.

81. Psephotus hsematonotus, Gld. Red-rumped parro-

quet. A common ground-parrot, and feeding on the ground.

All the above Psittacidae breed in the district. I did not see a single

honey-eating parrot.

82. Phaps chalcoptera, Lath. The bronze-wing. Fre-

quenting the pine ridges and breeding in the district.

83. Geophaps scripta, Temm. The squatter pigeon.

Scarce in the district owing to the dry season.
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84. Ocyphaps lophotes, Temm. The crested bronze-
wing. Is a tolerably common pigeon, and breeds in district.

85. Geopelia tranquilla, Gld. The peaceful dove. Often
met with.

86. Dromaius novse hollandiae, Lath. The emu. Toler-
ably common, and feeding on the green tops of a shrub
which grows on the sand ridges.

87. Eupodotis australis, Gray. The "plain turkey."

Common.
88. ^dicnemus grallarius, Lath. The night plover.

89. .(^gialitis nigrifrons, Cuv. The black-fronted dotte-

rell. Often occurring in the river beds.

90. Geronticus spinicoUis, Jameson. The straw-necked
ibis. I only saw two individuals.

91. Threskiornis strictipennis, Gld. The sacred ibis. I

saw a large flock of these on the 23rd September ; harbingers
of a slight shower of rain, which fell, and was as quickly
absorbed, on the 27th.

92. Ardea pacifica, Lath.

93. Ardea novae hollandiae", Lath. Neither this heron nor
the foregoing were at all abundant, even for herons.

94. Chlamydochen jubata. Lath. The wood-duck. Com-
monly frequents the dams along the roads approaching
Charleville, in company with the two herons mentioned.

95. Anas superciliosa, Gmel. The grey duck.

96. Graculus melanoleucus, Vieill. The only shag
noticed by me.

EXHIBITS.

By Mr. C. W. De Vis :—Centriscus velitaris. Pall. A
small fish, concerning which it was remarked that it was
cast ashore on the beach opposite Southport, Moreton Bay,
and had been transmitted by Mr. V. Macdonald of that
place, and that it had proved on inspection to be the species
described by Pallas as Amphisile velitaris. In that opinion
Mr. de Vis stated that he was fortified by the concurrence
of Mr. Macleay ; and that the discovery of one at least of

its habitats was noteworthy, as Dr. Gunther, in his admirable
catologue, had expressed great doubt as to the accuracy of

the locality given by Pallas.



32 CONTRIBUTIONS.

FRIDAY, MARCH 5, il

The President, L. A. Bernays, Esq., F.L.S., in the
Chair.

forbes' fund.

Mr. H. Tryon, as Treasurer, drew attention to the state

of the Forbes' Expedition Aid Fund. He mentioned that

£,']^ gs. had already been subscribed, and that ^^63 17s. of

this amount had been received; also, that the Queensland
Acclimatisation Society and Natural History Society of

Rockhampton were contributors to the Fund. On the sug-

gestion of the Chairman it was decided that the Society

should also grant towards it a sum of ;^io los.

NEW members.

A. T. De Winton, Esq., and W. M. Sutton, Esq.

DONATIONS.

"Transactions of the Seismological Society of Japan."
Vol. VIII. Tokio, 1885. From the Society.

" The Victorian Naturalist." Vol. II., Nos. 9 and 10.

Melbourne, 1885. From the Field Naturalists' Club of

Victoria.

"Contributions to Canadian Palaeontology." Vol. I.

Montreal, 1885. From the Director of the Geological and
Natural History Survey of Canada.

" The Journal of Conchology." Vol. IV., No. 12. Leeds,

Oct. 1885. From the Conchological Society of Great
Britain.

"Journal of the Straits Branch of the Royal Asiatic

Society," 1885. No. 15. Singapore. " Notes and Queries."

No. 2. Singapore, 1885. From the Royal Asiatic Society,

Singapore.

"The Provincial Medical Journal." Vol. V., No. 49.

Jan., 1886. From the Editor, Leicester.
" Catalogue of Plants in the Brisbane Botanic Garden

and Bowen Park." Brisbane, 1885 ; and " Classified Index

of the First Supplement to the Indigenous and Naturalised

Plants of Queensland, &c." Brisbane, 1886. By F. M.
Bailey, F.L.S., Colonial Botanist. From the Author.
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" Descriptive Notes on Papuan Plants," by Baron Von
Mueller, K.C.M.G., M. & Ph. D., F.R.S., &c. No. 7.

Melbourne, 1886. From the Author.

"The Australian Irrigationist." No. 19. Melbourne,
1886. From the Editor.

Photographs of drawings of South American Palms, from
Mr. L. A. Bernays.

The following paper was read :

—

NOTES ON THE PALM "CARYOTA
URENS, Willd;''

BY

L. A. BERNAYS, Esq., F.L.S.

(Read on ^th March, 1886.J

On a former occasion I brought to the notice of the Society
the Palm " Raphia rufifia," which had proved itself adapted
to the climate of Queensland. I now invite your attention

to another member of the great palm family, " Caryota
urens " (the Toddy Palm), many handsome specimens of

which are to be seen at Bowen Park, and elsewhere in the

gardens on our coast line. The tree is a native of Ceylon
and of the various mountainous parts of India. It grows
with a straight column, often sixty feet high and thick in

proportion, and is one of the most elegant of the beautiful

and widespread family to which it belongs. When in a
soil and situation congenial to its nature it grows as fast as
the cocoanut tree. The fruit—a berry—is roundish, of

the size of a small nutmeg, covered with a thin yellow bark,
very acrid to the taste, from which property it derives its

specific name " urens." The seed or nut is generally soli-

tary, and is hard enough for buttons and beads, to which
use it is applied. The outer wood is nearly as hard as

flint, and the stem, freed from the inner pith, makes an
D
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economical waterpipe. The wood is used for rafters, but,

notwithstanding its hardness, is said not to be durable.

The rootwood is hollowed into buckets.

The spathes of the tree yield a palm wine, very pleasant

to the palate ; and, in the hot season, a single tree will

yield ten or twelve gallons in 24 hours. This is used in

various ways, either in its fresh state or fermented, and
then as an intoxicant or as yeast for making bread. It is

also converted into a spirit, and into jaggery sugar.

The inside pith is full of farina ; and, yielding a good
sago, is largely used as food. The natives convert this farina

into bread and boil it into a thick gruel. These articles form

a great part of the food of the people where the tree is

plentiful ; and in times of famine have proved invaluable while

the supply lasted. Roxburgh, speaking of the farina, says

—

" I have reason to believe this substance to be highly

nutritious ; I have eaten the gruel and think it fully as

palatable as that made from the sago of the Malay
countries."

From the leaves, which grow 18 to 20 feet in length, is

made a fibre which constitutes the great value of the tree.

This is known generally in commerce as " Kittool " fibre.

In Ceylon a rope of such strength is made from it that it is

used for tying wild elephants ; from which use it is also

known as "elephant" fibre.

Mr. Arthur Ramsbottom, an authority on brush-making,

considers " Kittool " fibre as the best substitute yet dis-

covered for bristles, but open to the odd objection, in which

none but brushmakers are likely to sympathise, that it is

too durable. In the interests of trade it would never do to

make an article which was practically indestructible, for

this reason the workers for a long time resisted its intro-

duction ; but its many excellent qualities have led to its use

rapidly spreading. It arrives in the crude state in long

hanks or bundles, and is of a dingy black or brownish colour;

by steeping it in oil, the fibre is at the same time

strengthened and made more flexible, and of a brighter

colour. By a steady strain at both ends it can be extended

nearly fifty per cent. For brooms it is a soft material,

being as good as hair and much more durable. It is also

stated that it possesses the further advantage that it can be
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sold at about a third of the price of ordinary hair brooms,
and less than a quarter of that of the best. At Messrs.
Bright's works at Rochdale, " Kittool " fibre has been for

some time in use with remarkable success, and it is coming
into general use in some parts of the United States. The
makers also do a considerable trade with the Continent of

Europe and the British Colonies.

Other minor uses for the fibre in its own countries are as
fishing lines and bowstrings ; there is also a woolly material
found on the petiole, which is used as oakum in caulking
ships. This fibre is by no means a new article of trade in

England, having been more or less in use for thirty-five

years ; and, as it is growing in estimation, and the demand
is rapidly increasing, there appears to be a prospect for a
new industry in Queensland by its production. If it will

pay to grow the cocoa-palm, it is worth considering if the

''Caryota urens," a tree of as rapid growth, the leading
product of which is easily prepared in its raw state for

shipment, may not deserve the attention of our coast
farmers.

The " Caryota urens " is fruiting now for the first time at

Bowen Park, and, so far as I am aware, for the first time in

the colony. It is, like the Raphia Palm of which I spoke last,

a prolific bearer ; and there will be abundance of nuts from
which to raise plants for distribution. A handsome example
of the tree may be seen at the corner gates of the Houses of

Parliament, opposite the Queensland Club.

EXHIBITS.

By Mr. L. A. Bernays, specimens of different portions of

Caryota urens, and of products derived therefrom.

By Mr. H. Tryon, the following insects, viz. :—Moths of

a species belonging to a genus allied to Plusia, the cater-

pillars of which had recently been destroying the different

naturalized and indigenous species of Amaranthus, and
which appeared to be the Australian representative of the

destructive Gamma moth of Europe

—

Plusia gamma, Linn.
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He also exhibited examples in all stages of a species of

Epilachna, a voracious beetle usually found feeding on

Solanwni nigrum, but also affecting the tomato, the potato,

and other plants of the same natural order. In reference

to this exhibit it was pointed out that it was the character

of the Coccinellidse, of which Epilachna was a member, to

occur at times in immense swarms, and that in the event

of such an occurrence potato-growers in Queensland would
be great losers.

Two other insects were also exhibited by him as being

natural enemies to larvae of the Epilachna, viz.:—a small

ichneumon, to whose fatal attacks they were especially

subject, and a moth (Fam. Aluctidx), whose caterpillar

appeared to devour the chrysalis cases.

Mr. G. Watkins remarked that this beetle had already

done great damage to potato-growers in the Moreton
District.

Mr. H. Tryon also exhibited a worn valve of the shell of

a Trigonia, found recently at Camboyuro, Moreton Bay,

representing a species which he stated to be apparently

different from those hitherto described.

FRIDAY, APRIL 2, li

The President, L. A. Bernays, Esq., F.L.S., Etc., in

THE Chair.

FORBES' FUND.

A letter was received from His Excellency the Hon. John
Douglas, C.M.G., enclosing a contribution of ;^5 to the

Forbes' Expedition Aid Fund, which it was announced now
amounted to £go.
A letter was also received from Mr. W. M'llwraith, of

Rockhampton, proffering assistance to any members who
might be desirous of inspecting the recently discovered
caves in that neighbourhood, and Mr. W. D. Nisbet was
requested to make his contemplated visit to Rockhampton
the oc^^sion of a visit to them.
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NEW MEMBERS.

Dr. W. S. Byrne and C. Pritchard, Esq., of Brisbane

;

and James Tolson, Esq., of Enoggera.

DONATIONS.

" Papers and Proceedings of the Royal Society of Tas-
mania for 1885." Hobart, 1886. From the Society.

"Annual Report of the Rockhampton Natural History
Society," 1885-6. From the Society.

" Bulletin of the American Geographical Society," No. 2.

New York, 1885. From the Society.

" Proceedings of the Academy of Natural Sciences."

Parts II. and III. Philadelphia, 1884. From the Academy.
" Proceedings of the Boston Society of Natural History."

Vol. XIII., Part I. Boston, 1885. From the Society.

"The Victorian Naturalist," Vol. II., No. 2. Melbourne,
March, 1886. From the Field Naturalist Club of Victoria.

" Descriptive Catalogue of the General Collection of

Minerals in the Australian Museum," by A. F. Ratte.

Sydney, 1885. From the Australian Museum.
" Queensland Woods—Catalogue of the Indigenous

Woods contained in the Queensland Court of the Colonial

and Indian Exhibition of 1886," and "A Synopsis of the

Queensland Flora, ist Supplement," Brisbane, 1886, by F.

M. Bailey, F.L.S., etc.. Colonial Botanist. From the

Author.

" The Australian Irrigationist," No. 20. Melbourne,
March, 1886. From the Editor.

" A Journal of Natural Philosophy, Chemistry, and the

Arts," by John Nicholson, Vols. 1-12 (in 4 vols.) London,
1802-5. From Mr. J. Cribb, Brisbane.

" Records of the Geological Survey of India," Vol. 19,

Part I. Calcutta, 1886. From the Director.

A discussion arose as to the necessity of providing a

room—other than that at present available—for the use of

the Society, especially in view of its rapidly growing library
;

and the Chairman referred to the steps which the Council

had already taken in order to meet this requirement.
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The following paper was read :

—

NOTES ON A LIVING TREE STUMP;

BY

A. NORTON, Esq., M.LA.

It is so commonly supposed that the trunk of a tree cannot
long survive if it is not allowed to throw out branches or

leaves, that I have thought it desirable to place on record
an instance that has come under my own observation where
a stump of a tree has continued to live for many years
although it has neither branch nor leaf.

The specimen to which I refer is the stump of a Moreton
Bay ash [Eucalyptus tesselaris), and is on the Rodd's Bay
run, at a spot about twenty-three miles from Gladstone, near
the main road to Wide Bay. I have lately had it measured,
and find that its height is 9 feet 3 inches, and its circum-
ference is 4 feet 6 inches. Its appearance is that of a
stump which had been left standing when the upper portion
of the tree had been snapped off by a strong wind. The
bark has grown over the top edges, but in the centre there

is a hollow. With the exception of a small patch on one
side the bark is as full of sap as that of an ordinary living

tree ; but it is simply a stump without any appearance of

having at any time had a branch growing from it. I may
say that when I first observed it, from fifteen to eighteen
years ago, its appearance was just the same as it is now,
and there was then no sign of the prostrate head which
must at some time have been broken off by the wind or
some other agency. Why it should continue to live in its

present form is a question to which, though many persons
have seen it, none appear to be able to give a satisfactory

answer. It is one of the peculiarities of the Moreton Bay
ash that its bark spreads over any foreign substance of moder-
ate size which is placed ona livingexampleof it, and instances
are not very rare where a dead stick projecting from a
surface root is covered up in this way, and presents a some-
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what similar appearance to that of the specimen referred to,

but on quite a small scale ;
whenever this happens, how-

ever, it is always easy to connect the excrescence with the

root of a living tree. But in the specimen under notice no
such plausible explanation can be afforded ; the size of the

stump would of itself upset such a theory ; and then there

is no other living tree of the same kind in very close

proximity to it. I cannot suggest any explanation myself,

because none has ever occurred to me which commended
itself for acceptance. All I wish to do, therefore, is to

record the simple fact in the hope that someone else with

more extended knowledge of plant life will throw some
light upon it. It would be well perhaps to add that the

stump is growing in poor soil, close beside a small blind

gully, in which the water after a shower does not last for

more than a week or two.

Mr, A. J. Turner endeavoured to account for this unusual
occurrence by the supposition that the roots of the tree-

stump inosculated with those of saplings or other trees

which might be growing even at a distance of many feet,

and the foliage of which might affect the elaboration of the

sap and the assimilation of the food substance on which the

vitality depended.
Dr. J. Bancroft, in reference to the tenacity of life of the

spotted gum tree, alluded to a curious instance where a
whole tree, its natural attachment to the ground having
been severed, had maintained its life by intimate coales-

cence with the tissues of the branches of two neighbouring
trees into which it had fallen.

OBJECTS EXHIBITED.

By Dr. J. Bancroft, a series of photographs of tropical

Rhizophora, which had been prepared by his son, Dr. 1'. L.

Bancroft, to illustrate the investigations of the former on
the nature of lenticels in plants. This subject the exhibitor

enlarged upon, especially with reference to his views as to

their respiratory function.
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FRIDAY, 7TH MAY, 1886.

The President, L. A. Bernays, Esq., F.L.S., Etc., in

THE Chair.

A letter, in reply to a representation made by the Council,

was received from the Under-Colonial Secretary, intimating

that the Government had no room available for the use of

the Society.

FORBES' FUND.

It was stated that the subscriptions to the Forbes' Ex-
pedition Aid Fund amounted to £g4 13s. 6d.

NEW MEMBERS.

Messrs. H. L. Davis and R. Rendle, of Brisbane
; Dr.

Shultze, of Brisbane ; and Mr. J. T. Smith, of Toowoomba.

DONATIONS.

" Russkago Geographicheskago Obshtchestva," Tom.
XXI., Pt. 6. St. Petersburg, 1886. From the Imperial

Russian Geographical Society.
" Mittheilungen der Anthropologischen Gesselschaft in

Wien," Vol. XV., Parts i and 2. Vienna, 1885. From the

Society.

"Journal of Conchology," Vol. V., No. i. Leeds, 1886.

From the Conchological Society of Great Britain.

"The Chemist and Druggist of Australasia," Vol. i.. No.

4. Melbourne, 1886. From the Editor.
" Proceedings of the Linnean Society of New South

Wales," Vol. X., Part 4, Sydney, 1886; and " Record of

Proceedings," 31st October, 1885. From the Society.
" Proceedings of the Societa Toscana di Scienze

Naturali," 15th Nov., 1885, and loth Jan., 1886. From the

Society.

"The Victorian Naturalist," Vol. II., No. 12. Melbourne,

1886. From the Field Naturalists' Club of Victoria.

" Report of the Auckland Institute and Museum for

1885-6." Auckland, 1886. From the Institute.
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" Report of the Proceedings of the National Agricultural

Society of Victoria for the year 1885." Melbourne, 1886.

From the Society.
" On the Figures of Planets," and " On Comparative

Temperatures of the Northern and Southern Hemispheres,"
by Henry Hennessy, F.R.S. From the Author.

" Bericht der Senckenbergische Naturforschende Gesell-

schaft," 1885. Frankfurt a M., 1886; and "Reisseerinnerun-

gen aus Algerien und Tunis,'' by Dr. W. Kobelt. Frank-
furt a M., 1885. From the Society.

"A Philosophical Treatise on the Earth and its Satel-

lites," by W. Watson. Sydney, 1874. From the Author.

"Journal of the Asiatic Society of Bengal," Vol. LIV.,

Part 2, No. 3. Calcutta, 1886. From the Society.
" Memoirs of the Manchester Literary and Philosophical

Society," 3rd Series, Vol. VIII., London, 1884; and "Pro-
ceedings," Vol. XXIII., Manchester, 1884; and Vol. XXIV.,
Manchester, 1885. From the Society.

" Catalogue of the Echinodermata in the Australian

Museum," by E. P. Ramsay, F.R.S. E., &c.. Part i. Echini.

Sydney, 1886. From the Trustees of the Australian

Museum.
" Queensland, its Resources and Institutions," a series of

essays by different authors. Brisbane, 1886. From the

Queensland Commissioners of the Indian and Colonial Ex-
hibition.

" Memoirs of the Geological Survey of India," Vols.

IV.-XXII. complete ;

" Records," Vols. I.-XVIII. complete,

with Index to Vols. I.-X. ;
" Palseontologia Indica," Series

2, Vol. I., Pts. I (fasc. 1-6), 2-4 and Index; Series 3, Vol.

L, Pts. 1-13 ; Series 5, Vol. II., Pts. 1-4 and 7-10 ; Series

6, Vol. III., Pts. 1-13 ; Series 8, Vol. IV., Pts. 1-5; Series

9, Vol. I., Pts. 1-4 ; Series 10, Vol. I., Pts. 1-5, Vol II.,

Pts. 1-6, Vol. III., Pts. 1-6; Series 11, Vol. II., Pts. i, 2,

and Index; Series 12, Vol. III., Pts. 1-3, Vol. IV., Pt. i;

Series 13, Vol. I., Pts. 1-3, 4 (fasc. 1-5) and 5; Series 14,

Vol. I., Pt. I, 3 (fasc. 1-5) and 4 ; Manual of the Geology
of India, Part 3. From the Geological Survey of India.
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;

The following paper was read :

—

A POST-PLIOCENE ARTIODACTYLE;

BY

c. w. de vis, m.a.

(Read on yth May, 1886.)

(Plate I.)

Before the advent of the white man and his familiars on
Australian soil, there seems to have been no word for pig

in the tongue of any native tribe. We must infer that the

existence of the animal was unknown throughout the

country. It is truly a remarkable fact that New Guinea
swine have never, to our knowledge, accomplished the short

passage between the northern and southern shores of Torres

Straits, or, having done so, failed to establish themselves

where the European pig finds it easy to recover and main-

tain its independence. It must be confessed that Northern

Australia is, by reason of its fitful rainfall, not eminently

adapted as a whole to the habits of the animal, still its

scrubs and river banks would, previous to our occupation

of the country, have been able to afford food and shelter to

a goodly population of the kind, unless, indeed, native

improvidence effected its destruction. What, then, if we
assume that a pig or pig-like beast has been a dweller in

the land in past time, and has perished utterly from its

face ? Shall we not be more than ever impressed with the

breadth, if not totality, of the eclipse to which the

vertebrate fauna of our geological yesterday appears to

have been subjected, more than ever curious to know the

physical geography, its causes and reactions which wrought
the disappearance of a creature so tenacious of life as well

as purpose as the pig, yet permitted the descent of a new
though weaker world of marsupial life ? The assumption is

indeed improbable in the ratio of the difficulty it adds to

that already felt when we attempt to account for the change
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from the late to the present, yet it is one which by testi-

mony, reliable as far as it goes, seems to be raised to the

higher rank of presumption. That testimony is now
submitted for examination.

It consists primarily of a quinque-tuberculate tooth of

bunodont type, composed of four sub-conical cusps

separated by crucial sinuses and supplemented by a post-

basal talon of similar form. Its general shape is that of

the last lower molar of the Peccary (D. torquatus), less

nearly that of the last upper molar of the native pig of New
Guinea (S. papuensis) were its talon brought into the

central line of the tooth. It measures 35 mm. longitudinally

and 25 mm. transversely, representing, other things being
equal, an animal of the size of a large boar. But its imme-
diate kinship was not with the genus Sus.—the multitu-

dinous tubercles bristling on the surface of the tooth in the

true pigs and the rising convolutions of enamel forming its

complex cusps are entirely absent from the fossil. In the

smoothness of the surface and simplicity of the structure of

its cusps it even exceeds its homologue in Dicotyles and
further departs from it in the comparative regularity of

their transverse arrangement.
The outer anterior cusp is, unhappily, broken away.

The inner is the largest of those remaining. Its fore and
aft measurement is nearly one-half of the whole
length of the tooth, its apex being near the hinder
end ; its two anterior sides, which meet in a low central

ridge descending from the apex, slope gently forwards

—

that on the outer side is sub-concave, the inner one convex.
The apex is worn from within downwards and outwards
into a triangle of enamel enclosing a similar field of

dentine. The hinder pair of cusps are about equal in size,

and are placed opposite to each other in the transverse
line ; the outer one is conical and has its apex worn from
without downwards and inwards to an oval patch of

dentine ; the inner is a little flattened posteriorly, and on
its outer and fore sides rendered somewhat angular by
projections linking it feebly with its adjoining cusps—its

summit shows a surface of abrasion directed inwards and
backwards, surmounted by a triangle of dentine. The post-

basal talon is a single sub-pyramidal eminence less elevated
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than the cusps proper, its convex hinder surface culminates

in a point or solid angle formed by the junction with that

surface of two anterior planes, the outer of which has been
flattened by attrition. On the inner side of the tooth a
narrow cingulum commences at the fore end of the anterior

cusp and ends in the middle of the talon ; its edge is

irregularly scalloped by the junction with it of ridges

descending from the cusps, those from the anterior one
being short, broad and two in number, those from the

posterior one, three, but long and delicate ; the highest point

of the edge of the cingulum is opposite the interval between
the two cusps. An outer cingulum commencing on the

hinder part of the outer side of the hinder cusp terminated

on the outer side of the talon, but it is for the most part

destroyed.

Confirmatory evidence of the alliance of this Suilline with

the Peccaries rather than with the true pigs is given by a

lower incisor, the middle tooth of the left side. The crown
of this tooth is elongated, pointed, tri-lateral, and incurved,

flat on its inner side in adaptation to the adjacent incisor,

convex on its outer surface and more curved on the

anterior edge of that surface than on the posterior face of

the crown. The enamel of the outer surface descends
much lower on the edges than in the middle, and thus

leaves uncovered a large triangular area of dentine con-

tinuous with that of the fang on the inner side. The
unprotected dentine runs still higher towards the tip of the

tooth, the enamel of the posterior face thins rapidly away
as it descends and disappears about midway. It will be
seen from this that the enamel clothing of the sides of the

tooth is similar in disposition to, but less in extent, than

that of the Peccary. The seminude condition of the hinder

face of the crown is not repeated in Dicotyles, but even here

there is a slight notch in the basal edge of the enamel
which may indicate gradual extension from above.

The outer edge of the tooth above the base is in

Dicotyles incrassated to receive and resist the pressure

action of the cusp of the corresponding maxillary tooth,

which produces an emargination of its edge. The emargin-

ation is present on a larger scale in the fossil, and evi-

dencies a slightly concave condition of the antagonizing
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surface, but the expansion of the tooth below it is repre-

sented in the fossil by a thickening of the enamel only.

The cutting edge of the tooth is narrow and curved, the

dentine behind it, exposed by attrition, elongated fore and
aft. Like the crown, the fang gradually contracts in

all its dimensions, it is much compressed transversely, the

middle of each of its broad sides is concave, and its anterior

edge forms a regular curve, continuous with that of the

crown. The total length is 78 mm., of which the crown is

38 mm. ; the fore and aft depth is 20 mm., nearly ; its

greatest transverse measurement, 1 1 mm. A second speci-

men, which has lost the crown from above the inner fork of

enamel, had a length, when complete, of about 112 mm., or

nearly 4^ inches.

The second upper incisor is represented by a tooth from
each of the sides and a second of the right side. The crown
of this tooth greatly resembles that of the corresponding
incisor of Dicotyles. On the posterior side it has the extero-

inferior tubercle and the intero-superior tubercle and
groove, but the latter is continued upwards to the summit,
over which it passes to the posterior surface; a survival of

this continuity is extant in Dicotyles. On the outer side

the lateral tubercle is strongly demarcated from the

adjacent surface by a depressed elongated area. This is

reduced in Dicotyles to a linear groove. The edge of the

tubercle is entire, not lobed as in the Peccary at its summit.
The outer surface is strongly convex. The most interest-

ing feature of this tooth, however, is its large basal vacuity

for a persistent pulp, declaring relationship with the pro-

genitors of the hippopotamus. The fang retains to its

lower end the triangular shape, and the width given to it

by the crown : and its walls are gradually reduced to the

thinness conditioned by a persistent matrix. On the fore

outer edge of the tooth the enamel descends within i'5 mm.
of the bottom ; on the fore inner edge, to the height of 8-5

mm. above it ; on the hinder and inner surfaces, it is disposed
as in Dicotyles. The length of the tooth is 36 mm.; the

breadth of its crown, 12 mm. The second example from
the same side as the preceding shows apparently a sexual
modification. In proportions, much stouter and shorter,

its anterior surface is, towards the summit, obscurely sub-
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divided into an outer and inner lobe. The lateral tubercle

is continued upwards as a ridge, slightly folding over back-
wards. At its base it shows traces of lobular subdivision,

and anteriorly it passes into the convexity of the crown
without any line of separation. The inner superior tubercle

is continuous with the inner subdivision of the anterior sur-

face, and the groove external to it is thus interrupted on
the summit of the tooth. Between the apical part of the

groove and the top of the outer lateral ridge the apex is

ground down to a subtriangular patch of dentine. A third

specimen, with its coronal character immature, is also pro-

bably from a young male. In all these the pulp cavity is

wide and deep. With advancing age, as indicated by wear,

it diminishes, though not regularly : the fang concomitantly

lengthening below the enamel line and rapidly contracting.

In an example, whose crown is eroded to its full breadth,

a relatively small conical cavity is left in the much con-

tracted end of the fang. A fifth example shows a larger

and deeper cavity, with thinner walls, though more than

half the height of the crown is removed by wear ; and in a

sixth, broken across the implanted end, the cavity was
about the same as in the fourth specimen, though the crown
is less reduced by wear. It would seem, then, that these

teeth maintain a waning activity of growth throughout life,

or at least during their functional period ; the gradual

eruption so effected compensating, perhaps, for terminal

loss by wear as in the canines.

A portion of the crown of a compressedly triangular

tusk, longitudinally striated and transversely marked with

downward curving lines of growth, represents, apparently,

the left lower canine. Its hinder face, worn smooth by
friction with the fore edge of the upper tusk, curves a little

outwards and gradually widens as the curve of its inner

border diminishes in its ascent. Its summit is obliquely

truncated inwards, downwards, and backwards. There is

no enamel on this face of the tusk, even below the worn
surface, where in the Peccary it turns backwards from the

outer and inner faces to cover the base posteriorly. The
hinder side of the lower end of the outer face is impressed

with a broad groove, as in Dicotyles ; in the latter, the

groove is bounded anteriorly by a strong enamel ridge
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descending from the enamelled surface above the basal

dentine. The fossil. fragment shows only the upper part
of this ridge, where it subsides into the general surface, and
even here it is only to be traced by a faint groove on its

anterior side.

Viewed in front, the tusk has an outward curve, as in the
Babirussa. The inner surface is broad, a little convex fore

and aft, and obliquely curved longitudinally. There are no
signs of ridges at the lower end. Their absence, both from
the outer and inner sides, indicates that the fossil is the
subterminal part of the tusk. If so, the abrasion of the
hinder surface did not extend so low upon the tusk as in

Dicotyles, in other words, the upper and lower canines did

not antagonise so completely.

Assuming that these fossils will be found to typify a new
genus of the extinct Suillines, I venture to propose for it the
name Prochoerus, with the specific limitation celer, both
terms in allusion to its occupation of the country before
the true pigs. The comparative frequency of its teeth

shows that it was not altogether a rare member of the
post-pliocene fauna."^

EXHIBITS.

The President exhibited on behalf of the Colonial Botanist
—Fruit of Eleocarpus bancrofti, Bail, and F. v. M., a tree

productive of excellent timber and an edible fruit ; the

ribbed fruit of Ficus pleurocarpa, F. v. M., probably a
valuable timber tree

;
pods, &c., of Cassia brewsteri, F. v. M.,

medicinal ; fruit of Tarrietia trifoliolata, Bail., a large
timber tree ; bark of Daphnandra aromatica, Bail., a new
spice bark ; foliage of Grevillea pinnatifida. Bail., extremely
ornamental—the wood, one of the most beautiful of Queens-
land woods ; screw-like pod of Archidendron Vaillantii,

F. V. M., a timber tree. Most of the trees of which these
illustrations were exhibited were stated to be growing at

the Johnstone River.

* The " quinque-tuberculate tooth of bunodont type " was obtained at
Sharrow, and the remaining fossils at other localities on the Darling
Downs.

—

Ed.
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Mr. A. Norton exhibited samples of a schistose rock from

Gladstone, likely to prove of economic value as a flag-stone.

A fine pair of Phalacrognathus Miilleri, MacL, the re-

cently described lucanid beetle from North Queensland

;

a set of native grinding stones from the neighbourhood of

Goondiwindi, sent by P. W. Pears, Esq. ; and the contents

of the gizzard of an Ibis, among which are large grains of

gold, were shown by Mr. De Vis, who also exhibited the

fossils illustrating his paper, and skulls of Dicotyles,

Babiroussa, and the pig of New Guinea.

FRIDAY, 4TH JUNE, 1886.

The President, L. A. Bernays, Esq., F.L.S., Etc., in

THE Chair.

FORBES' FUND.
Mr. H. Tryon, the Treasurer of the Forbes' Expedition

Aid Fund, stated that the subscriptions promised towards

the Fund amounted to ;)^I42 17s. 6d., and that a greater

part of this sum had been received.

NEW MEMBERS.
Dr. W. C. C. MacDonald, Ingham, and Mr. E. B. Lindon,

A.R.S.M., Brisbane.

DONATIONS.
" Russkago Geographeskago Obshtchestva," Tom. XII.,

Pt. I. St. Petersburg, 1886. From the Societe Imperiale

Russe de Geographic.
" Transactions and Proceedings of the Botanical Society

of Edinburgh," Vol. XV., Pt. 2. Edinburgh, 1885. From
the Society.

"Journal of the Bombay Natural History Society," Vol.

I., No. 2. Bombay, 1886. From the Society.
" Natuorkundig Tydsehrift voor Nederlandsche-Indie."

Deel. XLV. Batavia, 1886. From the Natural History

Society, Batavia.
" Descriptive Notes on Papuan Plants," No. VIII., by F.

von Mueller, K.C.M.G., F.R.S., Ph. and M.D., etc. Mel-

bourne, 1886. From the Author.
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The following papers were read :

—

ON THE PRESERVATION OF
PERISHABLE ARTICLES OF FOOD BY

REFRIGERATION r
BY

JAMES TOLSON, ESQ.
(Read on the 4th June, 1886.)

(Plate II.)

In the paper which 1 now have the honor to bring under
your notice, I have endeavoured to put into as concise a
form as possible, a few remarks on the preservation of

perishable articles of food by means of cold air. As far as

can be ascertained, no attempt has yet been made to bring
this most important branch of mechanical work under
scientific control. The laws governing the compression
and expansion of air, the transmission of heat, and the

cooling of heated bodies, are but little understood by the

majority of working engineers, and the causes which bring
about decomposition in organic substances almost less so.

What I am now attempting, is the preliminary gathering
together of such information as, by directing inquiry into

the proper channels, shall thereby lead up to a more com-
prehensive and scientific treatment of the substances we
wish to preserve by the above-named process.

The importance of the subject, as well as the necessity

for the more general adoption of this method of food
preservation, is such as cannot be denied, even by those

who look at it only from the narrow point of view of their

*The works referred to in the subsequent pages for the several statements
quoted are

—

Tyndall :
" Heat Considered as a Mode of Motion." London, 1868.

Ganot :
" Traite Elementaire de Physique." Eng. Trans. London,

1881.

Balfour Stewart : "An Elementary Treatise on Heat." Oxford, 1881.

Bo.x : "A Practical Treatise on Heat." London, 1880.

Schiitzenberger : "Fermentation." London, 1876.

Rankine :
" The Steam Engine." London, 1882.

E
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own immediate wants and requirements. When, however,
we come to consider the matter in a broader and more
general sense, it is then that the great capabilities of the

subject become evident, and it is seen to be of national

importance.

The late Sir J. P. Bell stated, and probably with truth,

that the time would come when the export of meat would
approach in value that of wool ; and when we look at the

great and increasing populations in Europe, with their food
supply already insufficient, as evidenced by the enormous
and ever-increasing importations from America and else-

where, we cannot but be struck by the truth of his remarks.
A careful study of the price-lists of meat imported from

America, and the consideration of the cost of its production
in the great cattle-raising States, make it evident that beef
and mutton can be grown here at as small a cost as in any
of these countries, especially when regard is had to the prices

at which cattle and sheep are sold by the growers in these

colonies. Up to the present time, the greatest drawbacks
to a successful development of such a trade seem to be,

not in the supply being deficient, or the quality inferior,

but in the difficulties of preparation and transport, and the

cost of conveying the chilled meat to the place of consump-
tion. Not the least difficulty, however, is to be found in

the want of scientific knowledge on the subject of refrigera-

tion and preservation in all its branches. This lies at the

very root of the matter, and before any successful attempt
at refrigeration can be made, it is necessary to have some
knowledge of the causes which produce decomposition and
putrefaction ; of the laws which govern the transmission of

heat, and the process of cooling ; what heat itself is, and
how it operates in the preservation or otherwise of perishable

articles of food ; and what is the action of cold, or, in other

words, the absence of heat. All these questions should be
carefully considered, as, without a precise knowledge of the

various and complicated actions of nature, any work
attempted in the above direction is simply striking at

random, or, at best, working upon some antiquated and
obsolete theory, which will mislead our endeavours, and
bring about failure and loss. Also, in the construction of

buildings for the purpose of refrigeration, a great want of
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scientific knowledge exists, and accordingly much money
has been uselessly expended on them.

In the following notes, in which are incorporated extracts

from the works of our most eminent scientific writers on
the subject of heat, I have endeavoured to bring together

the information necessary to form a clear conception of

what heat is and the processes with which we have to deal

whenever we deprive a body of its heat. The most recent

views also on decomposition and putrefaction are glanced
at as dealing with a subject that seems to be almost

neglected, though involving considerations of the utmost
importance to the successful carrying out of the work.
Special attention should be directed to them by all who are

making the subject a study. A clear conception of

the laws which govern these processes can be obtained

without any great amount of study, and my aim is to bring

into as compact a form as possible the leading principles,

leaving the scientific explanation of them for the after

investigation of those who wish to obtain a deeper insight

into the subject.

It will be convenient to deal with the subject under the

following heads :

—

1. The nature of heat, including its transmission and the

laws of cooling.

2. Decomposition and the germ theory.

3. Refrigeration practically applied.

Heat.—" Heat/" in the language of Tyndall, " is not the clash

of winds ; it is not the quiver of a flame, nor the ebullition of water,

nor the rising of a thermometric column, nor the motion which
animates steam as it rushes from a boiler in which it has been
confined. All these are mechanical motions into which that of

heat may be converted ; but heat itself is molecular motion. The
molecules of bodies, when closely grouped, cannot, however,

oscillate without communicating motion from one to another, and
it is the propagation of the motion of heat from molecule to

raolecule to which we must devote our attention.

"Ideas concerning the nature of heat have recently undergone a
great change. Formerly this agent was regarded as a species of

matter, but of the class of imponderables, since no evidence of

the weight of heat could be obtained, inasmuch as a hot body
does not weigh more than the same body when cold ; but very
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lately scientific opinion has unanimously decided that heat is not a

kind of matter, but a kind of energy."—Stewart, op. cit.

"The condition of heat is a condition of energy; that is, of

capacity to effect changes.
" The condition of heat, considered as a kind of energy, is

capable of being indirectly measured, so as to be expressed as a

quantity, by means of one or other of the directly measurable

effects which it produces. When the condition of heat is thus,

expressed as a quantity, it is found to be subject, like other forms
of energy, to a law of conservation ; that is, if in any system of bodies

no heat is expended or produced through changes other than

changes of temperature, then the total quantity of heat in the

system cannot be changed by the mutual actions of the bodies, as

what one body loses another gains, and if there are changes other

than changes of temperature, then if by those changes the total

heat of the system is changed in amount, that change is compen-
sated exactly by an opposite change in some other form of

energy."—Rankine, op. cit.

" The heat of a body is caused by an extremely rapid oscillat-

ing or vibrating motion of its molecules, and the hottest bodies

are those in which the vibrations have the greatest velocity and

the greatest amplitude. At any given time the whole of the mole-

cules of a body possess a sum of vis viva, which is the heat they

contain. To increase their temperature is to increase this vis viva
;

to lower their temperature is to decrease this vis viva. Hence on
this view heat is not a substance, but a condition o/niatte?-, and a

condition which can be transferred from one body to another.

When a heated body is placed in contact with a cooler one, the

former cedes more molecular motion that it receives, but the loss

of the former is the gain of the latter. In solids the molecules

have a kind of vibrating motion about a certain fixed position.

This motion is probably very complex ; the constituents of the

molecule may oscillate about each other besides the oscillation of

the molecule as a whole, and this latter may be a to-and-fro

motion, or it may be a rotatory motion about the centre. In cases

then in which external forces, such as violent shocks, act upon a

body, the molecules may permanently acquire fresh positions. In

the liquid state the molecules have no fixed positions. They can

rotate about their centre of gravity, and the centre of gravity itself

may move. But the repellant action of the motion compared with

the mutual attraction of the molecules is not sufficient to separate

the molecules from each other. A molecule no longer adheres to

particular adjacent ones, but it does not spontaneously leave them
except to come into the same relation to fresh ones as to its pre-



BY JAMES TOLSON, ESQ. 53

vious adjacent ones. Thus, in a liquid there is a vibrator)^

rotatory, and progressive motion. In the gaseous state the

molecules are entirely without the sphere of their mutual attraction.

They fly forward in straight lines, according to the ordinary laws
of motion, until they impinge against other molecules, or against

a fixed envelope which they cannot penetrate, and they return in

the opposite direction with, in the main, their original velocity. If

the molecules were in space where no external force could act upon
them they would fly apart and disappear in infinity. But if con-
tained in any vessel the molecules impinge in all directions against

the sides and thus arises the pressure which a gas e.\erts on its

own vessel."—Ganot, A., op. cit.

The original source of all heat or energy is the sun,

and when we come to examine the heat of any body we
are simply noting the amount of the energy which has been
exerted upon its molecules, according to the particular

manner in which that energy was stored. In fuel, for

example, the energy of the sun's rays has acted upon the

leaves and stems of plants, and, in conjunction with the so-

called vital forces, has produced those vegetable composi-
tions which retain their chemical constituents in such a

form that by bringing the oxygen of the air into contact
with them we can induce docomposition and thereby release

as much energy as was originally expended in building

them up. This energy appears as heat, and we simply
transfer a portion of the original heat or energy, which was
given out by the sun to the plants forming the fuel we are
burning, to the substance we wish to heat; this again is

dissipated into space or absorbed by other bodies, and so

through increasing changes, but without loss, so far as the

whole universe is concerned. In food, which has the same
origin as fuel, we find the energy of the sun's rays stored
up in the manner best suited to the requirements of the

organism for which it is intended.

" Vegetables serve to transmute the energy of the sun's rays into

fuel and food. Animals, again, consume this food and transmute
it partly into useful work and partly into the degraded form of

diffused heat."—Stewart, op. cit.

If the " Dynamical Theory," as it is called, be accepted
as correct, and the evidence in its favour is simply over-
whelming, it will be clearly seen that any form of energy
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M'hich produces molecular motion also produces heat, and
that, so far as the substance heated is concerned, the result

is identical by whatever means the motion is produced.

Consequently, "animal heat" does not differ in kind from

the heat produced by any other form of energy, being heat

developed in the body of a living animal as the result of chemi-

cal separation, etc. To those unacquainted with the opera-

tions of the laws governing the changes of state which occur

when chemical decomposition takes place, it would seem to be
of a different order to the heat generated by, say, a fire, or a
steam pipe. Such is, however, not the case, as, if " animal

heat" were other than dynamical, its action would not be
manifested in the same manner, and we should require

other means and apparatus to detect it. As, however, all

its indications and manifestations are perfectly in

accordance with, and capable of being referred to, the

dynamical theory, and produce exactly the same results

upon the animal tissues as those produced by the ordinary

forms of energy, we are justified in stating that there is no
difference m >^/'«<f between "animal heat" and any other

heat. Nor is it conceivable that there could be any, for if

we trace the operations of the vital processes, we find that

the " animal heat" is produced by three distinct forms of

energy, all of which exist and operate in exactly the same
manner outside of an organised body as in it. These forces,

or forms of energy, are the energy of chemical separation,

the energy of absorbed heat or friction, and the energy of

electrical separation. Although the vital power \\hich calls

these energies into play in a living body is undiscoverable
and totally beyond our present comprehension, still we can
produce exactly the same results with inorganic compounds,
generate heat by friction or electricity, and measure with

great accuracy the amount of heat (or motion) produced.
Box, in his treatise on heat, makes the following remarks

on this subject :

—

*' In the act of respiration, oxygen derived from the atmospheric
air combines with carbon and hydrogen given out from the lungs,

the carbon being transformed into carbonic acid and the hydrogen
into water or vapour. It is shown that combustion, by which heat

is obtained in our furnaces, is effected by similar combinations, so

that respiration is a veritable act of combustion at a low tempera-
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ture, and an amount of heat is produced proportional to the carbon
and hydrogen consumed. According to 'SI. Dumas, an ordinary

man burns per hour a quantity of carbon and hydrogen
equivalent to .022lb of carbon, and the heat developed will be

12,906 X .022= 284 units per hour. The heat thus developed

serves to keep up the temperature of the body. If there were no
means to prevent its accumulation the temperature would rise without

limit, but .such means are provided, and are so nicely adjusted

that the body is mai-ntained uniformly at 98° under all circum-

stances. The surplus heat is carried off— ist, by radiation to cold

walls or other surrounding objects ; 2nd, by contact of cold air;

and 3rd, by perspiration, in which the fluids of the body are

vapourised and heat becomes latent. With moderate temperature

all three of these means are in operation, and only then is perfect

comfort experienced. In extreme cold perspiration is nearly

suppressed and all the heat is carried off by radiation and con-

tact of cold air. When the temperature becomes moderate,

insensible perspiration ensues and the skin becomes moist. As the

temperature rises the amount vapourised becomes progressively

greater, and when air and walls have attained the temperature of

the body, or 98°, the loss of heat by radiation and contact of air is

suppressed, and the whole of the animal heat has to be carried off

by perspiration, which then becomes excessive and takes the

form of sweating."—Box, op. cit.

Transmission of Heat and Laws of Cooling.—"The cooling

of heated bodies may be effected in three ways—(i) By radiation,

(2) by contact of cold air, and (3) by conduction. Putting ^^for

the total loss from all causes, and R A and C, for the respective

losses by radiation, contact of cold air, and conduction we have
U = R ^ A + C"—Box, op. cit.

Radiation.—At an early stage in the history of radiant

heat, the following question arose :—A hot body, we all

know, radiates heat towards those bodies which are of a
lower temperature than itself, but does it also radiate when
surrounded by bodies of a temperature equal to its own, or

of a higher temperature ? In other words, is the radiation of

a given body at a given temperature dependent upon those

bodies which surround it, or is it independent of them ?

Nearly a century ago Professor Prevost, of Geneva,
propounded the latter theory, and since that time it has
been gaining ground as the one most consistent with all

observations. It has been developed by many eminent
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scientists, and is now universally accepted as correct, and
may be stated as follows :

—

" All bodies are constantly giving out radiant heat at a rate

depending upon their substances and temperature, but indepen-

dent of the substances and temperature of the bodies that surround

them. Take, for instance, a thermometer hung in an enclosure
;

this, according to Prevost's Theory of Exchanges, as it is called, is

constantly giving out heat at a rate depending upon the temperature

of the bulb, and independent of that of the surrounding enclosure.

On the other hand it is receiving heat from this enclosure at a rate

depending upon the temperature of the enclosure, and independent

of that of the bulb. Thus its heat expenditure depends upon
its own temperature, its heat receipts upon that of the enclosure,

and there is equilibrium when its expenditure is exactly balanced

by its receipts.

" Radiation takes place in vacuo as well as in air, for it takes

place between the sun and the earth, and between the fixed stars

and the earth, and we have no reason to think that all space is

filled with some kind of air. Radiation takes place equally on all

sides. If a sphere be heated and very delicate thermometers be

placed on different sides of such a sphere at equal distances, they

will always give the same indications."—Stewart, op. cit.

" Radiant heat is capable of passing through certain substances

without sensibly heating them. Atmospheric air and rock-salt

may be quoted as two examples of bodies very slightly affected by
radiant heat.

" Radiant heat, like light, is capable of being reflected, the

metals being the best reflectors. The following table shows the

proportion of reflected rays in every lOO from some of the metals

in ordinary use. For example, out of every loo rays falling upon
the surface of a plate of polished silver at an angle of 50°, 97 of

them are reflected ; from brass, 93 ; from steel, 82 ; from zinc, 81
;

from iron, 77/'—Ganot, op. cit.

" It has been found that the absorbing power of a body varies

inversely to its reflecting power, and thus a good reflector is a bad
absorber and vice versa. The absorbing power of a body is its

property of allowing a greater or less quantity of the heat which
falls upon it to pass into its mass. The radiating power of a body
is its capability of emitting at the same temperature and with the

same extent of surface greater or less quantities of heat."—Ganot,

op. cit.

Although the identity of the absorbing and radiating

powers of a body cannot be accurately deduced from its
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reflecting power, because the two are not exactly comple-
mentary, still from experiments made by Dulong and Petit

there is strong evidence that they are so. All experiments
made for the purpose show that those substances which are

good radiators are also good absorbers, and it is therefore

concluded that the radiating power is equal to the absorbing
power for the same body, and for the same difference

between its temperature and the temperature of the sur-

rounding medium. It follows, therefore, that causes which
modify the absorbing p.owers will modify the radiating

powers also ; and as the reflecting power varies in an
inverse manner to these, whatever increases it diminishes
the radiating and absorbing power, and vice versa.

The following table, taken from the work of M. Ganot,
gives the relative radiating and absorbing power of various
substances as compared with lampblack ; lampblack being
taken as the standard of comparison, as it absorbs all the

rays falling upon its surface, reflecting none.

Lampblack - - 100
Whitelead - - 100
Paper - - - 98
Ordinary White Glass 90
Isinglass - - - 80

Tarnished Lead - 45
Polished Lead - 20
Polished Iron - 15

Tin, Copper, Gold, ")

&c. - - -j^^

From experiments made by Balfour Stewart on radiant
heat, he found that

—

" Radiation goes on in the interior of a body just as much as at

the surface, and that in the interior of substances, as well as in air

or in vacuo, a stream of radiant heat is constantly passing and
repassing in all directions ; and in a case of constant temperature,
as this stream of heat passes any layer of particles, it is just as much
diminished by the absorbing action of these particles as it is

recruited by their radiation, so that the stream flows on virtually

unchanged both in quantity and quality, until it at last reaches the

surface."

And that, according to the theory of Prevost

—

" ist. If an enclosure be kept at a uniform temperature, any
substance surrounded by it on all sides will ultimately attain that

temperature.
" 2nd. All bodies are constantly giving out radiant heat, at a

rate depending upon their substance and temperature, but inde-
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pendent of the substance and temperature of the bodies that

surround them.
" 3rd. Consequently, when a body is kept at a uniform

temperature, it receives back just as much heat as it gives out."

—

B. Stewart, op. cit.

Different substances radiate and absorb very different

amounts of heat, and it has been a work of some difficulty

to ascertain correctly the variation in their absorbing and
radiating powers. Mr. Peclet, who studied the question

with great care, gives a table of the radiating and absorbing

power of the following substances in units of heat emitted

or absorbed per square foot per hour, for a difference in

temperature of 1° Fahr. between the substance and the

surrounding bodies. Thus, if a cubic foot of polished silver

in vacuo be heated, say, to 60° Fahr., and kept uniformly at

that temperature, and the temperature of the surrounding

bodies be 59°, there will radiate from every square foot of

surface of the silver as much heat as would warm i lb. of

water, at 59° Fah. 0-02657 degrees ; or, to speak more
accurately, the difference in the amount of heat radiated

by the square foot of silver, and the amount absorbed yVo;;/

the surrounding objects will be sufficient to heat i lb. of

water 0.02657 degrees.

The following table, taken from Mr. Box's work
previously cited, gives the value of R, or the radiating

and absorbing power of substances in ordinary use, and
denotes units of heat emitted or absorbed per square foot

per hour, for a difference in temperature of 1° Fah., from

the experiments of Mr. Peclet :

—

TABLE I.—VALUE OF R.
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N'alue of R.

Cast and Sheet Iron, rusted ... ... ... '6868

Wood Sawdust, fine ... ... ... ... 7215
Building Stone, Plaster, Wood, Brick ... 7358
Sand, fine 7400
Calico 7461
Woollen Stuffs, any colour 75^2
Silk Stuffs, Oil Paint 75^3
Paper, any colour ... ... ... ... 7706
Lampblack •8196

Water i'o853

Ice 55
Oil 1-4800

Meat 1-25

Transparency of Atmospheric Air to the Rays of

Radiant Heat.—"Atmospheric air has the remarkable property of

allowing radiant heat to pass through it without being sensibly

heated thereby. In experimenting upon this property, Tyndall

found that the more refined the method used, and the more
delicate the apparatus with which he worked, the less noticeable

was the absorption. We are therefore entitled to say that air is

transparent to heat rays, and that heat can pass through a

moderate thickness of air or gas without appreciable loss or heat-

ing the air sensibly, so that in ordinary cases air and gases cannot

be heated directly by radiant heat, but only by contact with heated

bodies.''—Box, op. cit.

Tyndall, in his work on heat, writes in reference to the

transparency of dry air to radiant heat :

—

" A joint of meat might be roasted before a fire, the air round

the joint being cold as ice. The air on high mountains may be

intensely cold while a burning sun is overhead ; the solar rays

which, striking the human skin are almost intolerable, are incom-
petent to heat the air sensibly, and we have only to withdraw into

the shade to feel the chill of the atmosphere. Immersion in the

shadow of the ' Dome de Goute ' at once changed our feelings,

for here the air was at freezing temperature. It was not, how-
ever, sensibly colder than the air through which the sunbeams
passed, and we suffered, not from the contact of hot air, but from
radiant heat which reached us through an ice cold medium."

Dr. Hooker, in his " Himalayan Journal," as quoted by
Tyndall, writes

—

"At 10,000 feet, at 9 a.m., I saw the mercury rise to 132° Fahr.,

while the temperature of the shaded snow hard by was 22° Fahr.

At 13,000 feet elevation the thermometer has stood at 98° in the
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sun and at 29° 8' in the shade, and an hour later 114° in the sun

with a shade temperature of 32° 6'."

Again, in the polar regions in the summer time the pitch

has been observed to run from the seams in the vessel's

side, while the thermometer in the shade close by has stood

below freezing. Had the air the power of absorbing

radiant heat to any appreciable extent, it is quite evident

that such differences in temperature as those above cited

could not have occurred.

But while dry air is thus shown to be almost perfectly

transparent to heat rays, the aqueous vapour suspended
in it acts in a very different manner. The following experi-

ment of Tyndall's may also be mentioned as showing the

difference between the absorptive power of dry air and
aqueous vapour. Testing dry air for its absorptive power,

he first experimented with a vacuum. A long tube was
mounted with rock-salt ends, and the air from the interior

withdrawn by means of an air pump. A body radiating

heat at a constant temperature of 212° Fahr. was then fixed

in such a manner that the heat rays emerging from it and
passing through the rock-salt ends of the tube fell upon a

galvanometer at the other end. This was carefully adjusted

and the number of degrees the index moved was noted.

Dry air was then admitted, and the heat rays, as before,

passing through the rock-salt ends, had now the air to

traverse before falling upon the galvanometer. A move-
ment of less than 1° was perceptible, the index then

remaining stationary. The dry air was then withdrawn by
means of the air pump, the galvanometer again noted, and
the ordinary atmospheric air from the room allowed to fill

the tube. Although the amount of aqueous vapour in the

air was only 45 per cent, of the amount capable of being
carried at the temperature noted, a deflection 72 times as

great as that from the dry air was produced, thus showing
that the aqueous vapour suspended in the air exercised an
absorptive power more than 72 times as great as that of the

air itself.

Loss OF Heat by Radiation.—" i. Let P (in fig. 1, plate II)

be a block, say, of building stone, i foot cube, having its surfaces,

SS, as also the air in contact with it, maintained at a constant



BY JAMES TOLSON, ESQ. 6r

temperature of 60° F., and let these surfaces be exposed to distant

walls, WW, maintained at 59° or 1° lower than SS.

" Under these circumstances the surfaces, SS, will obviously

lose no heat by contact of cold air because the air has the same
temperature as itself ; for a similar reason there will be no loss by
conduction because P has the same temperature all through ; but
SS will send out in all directions towards WW rays of radiant

heat, which will proceed in straight lines through the air until they

are intercepted and absorbed by the walls. The amount of heat

thus lost will vary exceedingly with the nature of the surfaces.

Thus according to the Table i, which gives the loss in

units of heat per square foot per hour, for 1° difference between S
and W, as in this case, for building stone, this loss may be taken
at 736 units per hour. If W had the same temperature as S, radia-

tion would cease altogether ; if, on the other hand, the temperature
was reversed, S being in that case 1° loiver than WW, it would
absorb the same amount of heat as it emitted in the former case ; the

radiating and absorbing power of bodies being equal to each other.

"For ordinary atmospheric temperatures of absorbing surfaces,

say 40° F., and small differences between S and W, we may admit
that the loss of heat is simply proportional to that difference, but

for high temperatures and great differences between S and W, the

loss of heat is much greater, following a complicated law from
which Dulong has given a rule that agrees very well with experi-

ments.

" The loss of radiant heat is not affected by the form of the

radiant body—a cube, a square, or a cylinder, etc., will radiate the

same amount with equal areas under the same conditions, so long

as the body is not of such a form as to radiate to arid from itself.

"The colour of the surface seems to have no effect on the

radiant power of bodies, at least this is true of paper and woven
fabrics.

" The radiation of heat is not affected by the distance of the

absorbent. If the space were a vacuum it would be quite immaterial

whether WW were inches or millions of miles distant from S, the

rays of heat would travel on until they were absorbed by some
cold body that intercepted them. Thus, the heat we receive from
the sun is radiant heat that has travelled 92 millions of miles

through space."—Box, op. cit.

" Ne^^ton was the first to enunciate his views on the cooling of

bodies. He supposed that a heated body exposed to a certain

cooling cause would lose at each instant a quantity of heat propor-

tional to the excess of its temperature above that of the surrounding

air. It was, however, soon found that this law was not exactly
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followed, and many experiments were made on the subject with

more or less success until the time of MM. Dulong and Petit,

who made a very complete and successful investigation of the

velocity of cooling of a thermometer both in vacuo and in

air."—Balfour-Stewart, op. cit.

Without going into the details, which are ver}' difficult

and complicated, and which may be found it Stewart's

work on heat, Messrs. Dulong and Petit found that

—

" I St. The loss of heat varies with the absolute temperature of

the absorbent, so that, for example, if the temperature of WW in

fig. I had been 212°, and that of 8 = 213°, ^^^ ^oss of heat

would have been nearly double the amount with the respective

temperatures 59° and 60°.

" 2nd. That the loss of heat increases also in a much more
rapid ratio than the difference of temperature; thus, with 432°
difference, and with the absorbent at 212° (the radiant being in

this case 644°), the loss is six times greater than at the lower

temperature first given."—Box, op. cit.

By putting Dulong and Petit's rules into such a form as

to give a ratio, these calculations may be expressed as

follows :

—

12472 X roo77*' X (i'oo77li)_ -n,,

T
Where t = the temperature of the absorbent of the radiant heat

in degrees centigrade ; T ^ the excess of temperature of the

radiating body in degrees centigrade, and R" = the ratio of the

loss of heat under the given temperature. The constant i24"72

is given by Peclet, who found the rule to agree perfectly with his

own experiments. As an example, if the temperature of the

absorbent be 59° F. or 15° C, and the excess of temperature of

the radiant above the absorbent be 180° F., or 100° C, then

—

R"= 12472 X 1-0077'^ X (1-0077!!!? i)

100

= 1247 X ri22X (2-153 — 1).

100

z= 1-613 = i"^tio of loss of heat.

If the radiant, for example, be cast iron, whose radiating power
is -6480 by table No. i, the rate at which it loses heat, for a

difference of 180° F., will be '6480 x 1-613 = 1-045 units per

square foot per hour for 1° difference in temperature between the

walls of the enclosure and the radiant ; and as in this case the

difference in the temperature between them is 100° C, or 180° F.,
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we have i'045 ^ ^^o = i88-i units as the quantity of heat radiating

per square foot per hour from the surface of cast iron, if it be kept
at a constant temperature.—Box, op. cit.

In the case where the temperature of the absorbent is

below zero centigrade, the formula becomes,

R"=i2472 X roo77~''x (I'ooyyli)

T

= 12472 X rooyy*^ x (I 'oo^y 1 1).

T

In which -t= the number of degrees below zero centigrade
of the absorbent. As an example, take a body at a tem-
perature of 95° F. or 35° C, hanging in a freezing room,
the walls of which are at -13° F. or -25° C, the formula
then becomes

—

12472 X i"oo77~^ X (
roo77'J!l —

i

)

1

= 12472 X i'2i4 X (r584— i).

60

= I "004 = ratio of loss of heat.

Taking meat, at a temperature of 95°, as an example, having
a radiating power of, say, 1-25 (by Table No. i), the loss

per square foot, for a difference of temperature between the
walls and the meat of 108° F. or 60° C, would be at the
rate of 125 x 1-004 x 108 = i35'5 units per square foot
per hour at the commencement. As, however, the supply
of heat in the meat is only limited, and it is not kept up,
the radiation falls off from the first moment, until it finally

ceases, when the temperature of the meat and the walls are
the same.

The following table gives the ratio of the loss of heat by
radiation, for temperatures from -40° to 104° Fah. of the
absorbent, which in our case is the wall of the freezing
chamber, and with a difference of from 9° to 135° Fah. in

the temperature of the radiant and absorbent—the meat
and the walls. It is necessary to use a table of logarithms
for raising the numbers to the powers given in the above
calculations.
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Loss OF Heat by Contact of Air.— '• The loss of heat by con-
tact of cold air is independent of the nature of the surface, so that

cast iron, stone, wood, etc., etc., lose the same amount of heat

under the same conditions of temperature, but the form of the

body afifects the results considerably, so that a plane, a sphere, and
a cylinder will lose different amounts of heat per square foot in the

same time."'—Box, op. cit.

" It has been already shown that a botly placed in vacuo and
surrounded by an enclosure at a lower temperature than itself will

gradually lose heat. If the body be surrounded not by vacuum,
but by a gas, it will lose heat more rapidly than in vacuo, and the

difference between its velocity of cooling in the two cases is due to

the presence of the gas. Thus the whole velocity of cooling of a

body in air or gas is due partly to radiation and partly to

gas."—Stewart, op. cit.

" The velocity of cooling due to the sole contact of a gas is

entirely independent of the nature of the body. Thus, as far as

gas or air is concerned, a silvered thermometer will cool just as

rapidly as a blackened one ; but as far as radiation is concerned
it will cool less raj)idly than the blackened one.

" The velocity of cooling due solely to the contact of a gas is

proportional to the excess of temperature raised to the power of

1.233. From this law also we see the difference between cooling
in vacuo and the cooling due to a gas.

'' In vacuo the effect for the same excess of temperature of the

thermometer above the enclosure varies also with the temperature
of the enclosure, whereas in the case of a gas it depends onlv on
the excess of temperature. The cooling power of a given gas and
for a given excess of temperatwre depends not on the density but
on the pressure of the gas."'—Stewart, op. cit.

" For the small differences of temperature (between the air and
the body) we may admit tkat the loss of heat is simply proportional

to that difference ; but with great differences of temperature,
Dulong has shown thr.t the loss of heat increases in a much higher
ratio than that difference, so that, for instance, when a bodv is

450° F. above the temperature of the air, the loss per degree is

double the loss with a small difference of say 20° F.'"—Box, op. cit.

"The researches of Dulong show that the loss by contact of
cold air is independent of the absolute temperature of the heated
body, differing in this respect from radiant heat. He also found
that the heat lost increases more rapidly than the simple ratio of
the excess of temperature. Putting his formula with the constants

given by Pictet into such a form as to give a ratio for the different

temperatures we ha\e the rule

F
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R"' = -552 X t

in which t = the difference of temperature of the body and the air

in contact with it in degrees centigrade, and R" ' = the ratio of

the loss of heat with that difference.

" It should be observed that the departures from the simple law

are much less than with radiant heat. The following table gives

the ratio of the loss of heat by contact of cold air.

Table 3.—Showing the Ratio of Heat emitted or absorbed by

contact of cold air with given differences of temperature.

Difference of
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contact with cold air. A vertical plane one foot high is found by
experiment to lose '5945 unit per square foot per hour when
heated 1° above the air in contact with it, but a high plane or wall

loses /<?.(•,(• per square foot for the following reason :—Let fig. 3
(plate II.) represent a plane 4 feet high, heated to 60° while the

air in contact with it is at 59°. The air in im-nediate contact with

the wall being heated by it, is expanded thereby, becomes lighter

than the surrounding air and ascends in a constant current as

jshown by the arrows."—Box, op. cit.

" Now for the first or lowest foot, the air is at 59° to begin with,

but departs from it at a slightly increased temperature, so that

there is less than 1° difference when it comes in contact \tith the

second foot, and for that reason it receives less heat from it than
it did from the lowest foot, and so throughout each successive
foot receives the air at progressively increased temperature, and
imparts less and less heat to it."

" The loss by a vertical plane is given by the rule

—

A = -361 X (-233 -^ x/H.)

inj which A= the loss in units per square foot per hour for 1°

difference in temperature, and H = the height of the plane or

wall in feet."—Box, op. cit.

The following table has been calculated by this rule :

—

Table 4.—Showing the value of A, or the loss of heat by contact
of cold air from a vertical plane of any material, with 1°

difference in temperature between the body and the air in

contact with it. In units per square foot per hour.

Value of A for Vertical Planes.

Height of
the Plane
in Feet.
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" This exy)lanation of the reason why a high wall does not lose

the same amount as a low one, will give some idea of the cause

of the difference between bodies having the same area but differing

in form. Those bodies lose most heat whose form allows the

most free access and circulation of the air which carries off their

heat."-—Box, op. cit.

For a horizontal cylinder the rule becomes

—

A = -421 + < '307 -^ r),

in which A = the loss in units per square foot of surface

per hour, for a difference in temperature between the body
and the air of 1°, and r = the radius of the cylinder in

inches.

Table 5.—Showing the loss of heat from contact of air with hori-

zontal cvlinders per square foot \ief hour for a difference of

i°Fah. :—

Value of A for Horizontal Cylinders.
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The following table is calculated from this rule :

—

Table 6.—Showing the loss of heat by contact of cold air by vertical

cylinders in units per square foot per hour for a difference

of 1° Fah.

Value of A for Vertical Cylinders.

Diameter
in

Inches.
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operation will be at the rate of i'25 x 65 x ro2 = 84'i5

units per square foot per hour.

The loss of heat by contact of cold air will be (by Table

3), for a difference of 66° F., at the ratio of i'278; and
the value of A being (by Table 4), for a plane i foot high,

5945 unit per square foot per hour, we have '5945 X 66 x
I 278 = 50" 1 45 units as the rate of loss of heat by contact of

cold air per square foot per hour at the commencement of

the operation. The total loss, therefore, from radiation

and contact of cold air per square foot per hour will be at

the rate of 84'i5 4-50'i45= i34'295 units at the commence-
ment of the operation ; but as the quantity of heat is limited

to what is contained in the meat, the amount emitted falls

off from the very commencement of the cooling.

Loss OF Heat by Condiction.—" Let P (fig. 5, plate IL) be
a plate of building stone i foot square, i inch thick, having its

surface, S, maintained at 60°, and let the walls, W W W, and the

air in contact with S, be at 60° also, while the surface, S', is at 59°,

there will be no loss by radiation and contact of air, because
both the walls, W ^^' W, and the air are at the same temperature

as S, but a certain amount of heat will be transmitted from S to S';

and for stone i inch thick the loss will be 137 units ])er square

foot per hour for 1° difference. 'J'his amount will vary greatly

with the nature of the material, we will call it C, and its value iS'

given in the following table. The amount of heat lost, also,

varies directly as the difference of the temperature of the two
surfaces, S and S', and inversely as the thickness, and hence Ave

have the rule

—

C = C X d ^ E.

When C := the loss by conduction in units })er square foot per

hour, C = the conducting power of the material, K the thickness^

of the plate in inches, and d the difference of tem})erature between

S and S'. Thus, a stone wall, 20 inches thick, having one surface

at 70° and the other at 40°, taking the value of C at 137, wiU

transmit 137 x (70— 40) -f- 20 = 20"55 units per square foot per

hour."—liox, op. cit.



BV JAMES TOLSON, ESQ. 71

Table 7.—Showing the vahie of C or the conducting powers of the

materials, being the quantity of heat, in units, transmitted

per square foot per hour by a plate i inch thick, the two
surfaces differing in temperature 1°. From the experiment

by Peclet.*

Copper ...

Iron

Zinc

Lead
Stone, fine calcareous ..

Stone, ortlinarv...

{;iass ... '

leaked Clay, i)rickwork

Plaster, ordinary

Fir Wood, perpendicular to the fibre

Fir Wood, parallel to the fibre

Gutta Percha
Indiarubl)er

l^rickdust, sifted

Coke, pulverised

Cork
Chalk, in powder
Charcoal of Wool, in powtler

Straw, chopped...

Coal, small sifted

Wood ashes

Mahogany dust

Canvas of Hemp, new
Calico, new
Writing Paper, white ...

Cotton Wool and Sheep Wool.
Hair, felt

Blotting Paper, grey

:Meat

Oil

Water, at 60° ...

Do., mean between 95° and 32°

Ice, at 32°

Having thus shown the value of the three elements, R,

A, and C, we will now endeavour to apply them to a

building artificially cooled for the purpose of refrigeration.

* Mr. Coleman (of Messrs. Bell, Coleman and Co.), as the result of a

series of experiments instituted by him, has ascertained the following
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In the case of refrigerating rooms, as ordinarily con-

structed, we shall have to bear in mind, as a leading

principle, that what is to be aimed at is the exclusion of
heatfrom the exterior. A mental picture should be formed of

3, porous building, through the walls of which, in spite of all we
can do, a constant stream of heat is flowing. Unless the heat

is removed as fast as it streams in, the temperature of the

interior would rise until it became the same as that of the

ground upon which the building rested and that of the sur-

rounding air. The rate at which the stream of heat will

flow into the enclosure depends, of course, entirely upon

the material and manner of construction.

Adopting the notation and formula as given by Box in

his work on heat, the calculations as given in Appendix B.

will show the method as applied to a refrigerating room for

the purpose of ascertaining the value of U, or the quantity of

heat flowing through the walls. It will be seen that this

can be done in various ways, and as the leakage depends

entirely upon the materials used and the manner of con-

struction, its detection and measurement is one of the most

important items to be ascertained by the engineer in

charge. As far as can be learned, no work has hitherto

been published on this subject. Particular attention should

be given to it, not only as a protection against loss of

engine power and time, but also for the purpose of ascer-

taining the best materials to use, and the most economical

method to be adopted in the construction of the refrigera-

tino- chambers.

THE PROCESS OF DECOMPOSITION.

In order to realize fully what are the conditions necessary

for preserving a perishable organic substance, we should

be able to form a clear conception of what the process of

values for the conducting power (C) of various materials used in insulating'

buildings. The value of C of charcoal being taken at '531

Silicate Cotton '^^2

Hair Felt

Cotton Wool
She p"s Wool
Infusorial Earth
Sawdust ...

Wood and Air Space

•446

•462

•515

•515
•620

ro62
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decomposition really is. The knowledge of this process,

usually termed "fermentation" or "putrefaction," as the

case may be, has been developed very greatly of late years,

and by none to such an extent as by the eminent French
scientist, Pasteur, whose discoveries in this particular

branch have excited the admiration of all. As the subject

is too great to be dealt with in a paper like this, we can

only glance briefly at its leading features.

It is now a well ascertained fact that the decomposition

of organic substances is due to the action of minute living

organisms, which, penetrating the tissues, increase at an
enormous rate, at the expense of the substances composing
the body in which they have effected a lodgment. Experi-

ment shows that they are to be found almost everywhere
in the atmosphere, being most numerous in a moist

warm air and proportionatelv scarce in dry cold regions.

Heat and moisture are necessary to their existence,

although a temperature of i6o° F. destroys them. At and
below 32° F. they become dormant, and their vigour increases

as the temperature rises, until, in the case of the germs
producing acid fermentation [vibrios), they arrive at their

maximum state of energy, at a temperature of from 60° to

80° F., and, in the case of the germs producing putrid

fermentation [bacteria), at a temperature of 95° to 105° F.,

at which point putrid decomposition is most rapidly

effected. Confining our attention to the changes which
occur in the case of animal tissues being subjected to the

action of the vibrios and bacteria, we find, as stated by
Schutzenberger, that

—

" Organic matter of animal origin left in contact with air under-

goes progres.sive and complex transformations, known under the

name of putrefaction and of slow combustion, whose effect is to

transform them into principles more and more simple by means
of decomposition and oxidation, so tliat in the end the carbon is

restored to the air in the form of dioxide, the hydrogen under the

form of water, and the nitrogen either as free nitrogen or ammonia.
jNI. Pasteur has distinguished among the complicated facts of

putrid fermentation two orders of distinct phenomena, although

each is connected with the reactions set up by living organisms.

The first includes the putrefaction which takes place without the

assistance of oxygen in the air, which is caused by the presence of

vibrios; the second, slow combustion, is due to the bacteria,
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mucors and mucitlines, which possess the remarkable property of

exciting the oxiilation of a great number of organic principles,

such as sugars, alcohols, organic acids, albumenoids, nitrogenous
matter, etc., at the expense of the oxygen of the air.

" After having proved by careful experiments that spontaneous
slow combustion of animal or vegetable substances depends
necessarily on the development of organisms in the interior or on
tlie surfaces of the substances which are in process of decomposi-
tion, anil that without organisms there is neither combustion nor
absorption of oxygen, M. Pasteur traces the following picture of

putritl decomposition in contact with air :

—

" ' P^ven the most easilv decomposed animal matter, as, for

instance, blood or urine, may be preserved for an indefinite length

of time in air which has been calcined or deprived of its germs
;

under these conditions the absorption of oxygen is but trifling and
putrefaction does not take place, and at the same time no infusoria

are produced.
" ' If, on the contrary, this same substance remains exposed to

the ordinary air, it is oxidised, putrefies, and infusoria are

developed. It is commonly known that putrefaction takes a

certain time to declare itself—a period varying according to the

circumstances of temperature, of the neutral, acid, or alkaline

character of the liquid. Under favourable circumstances, twenty-

four hours are required before the phenomenon begins to manifest

itself by external signs. During the first period, an internal

movement takes place in the liquid, the effect of which is to

withdraw entirely the oxygen of the air which is in solution,

anil to substitute for it carbondioxide gas. The total disappearance
of the oxygen, when the medium is neutral or slightly alkaline, is

generally due to the development of the smallest kinds of

infusoria, especially the i\L>nas crepusciihun antl the Bacterium
termo. A very slight troubling then takes place, because these

little beings ])ass about in all directions. If the vessel containing

the putrescil)le liquid has a large opening to the air, the bacteria

perish only in the liquid mass, after the removal of the oxygen,
while they continue, on the contrar}', to propagate ad infinitum on
the surface, because it is in contact with the air. There they cause
a thin film to form, which goes on thickening by degrees until it

falls to the bottom of the vessel, then another forms, and so on
continually. This film, to which different mucors and mucidines
are attacheil, prevents the solution of oxygen gas in the liquid,

and consequently allows the development of vibrios. With respect

to these latter organisms, the vessel is as if it were closed against

the introduction of air.
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"'The putrescible liquid thus gives rise to two very distinct kinds-

of chemical action, which have reference to the two sorts of organ-

isms which are nourished in it. On one hand, the vibrios, living

by the co-operation of the oxygen of the air, set up in the interior

of the liquitl acts of fermentation, that is to say, they transform

the nitrogenous matter into more simple but still complex protlucts.

The bacteria (or the mucors), on the other hand, consume these

same products, and bring them to the state of the most simple,,

ordinary combinations—water, ammonia, and carbontlioxide.'
" Summing up the exj)eriments made by Pasteur, it may be said

that putrefaction is always accompanied by the presence, the

development, and the multiplication of infinitely small organised

living beings ; and, on the other hantl, whenever we place the

organic substances under such conditions that the germs or organ-

isms are entirely excluded, or rendered dormant, decomposition

can be indefinitely })Ostponetl, even in those products which are

most liable to it.

"Two orilers of phenomena are to be distinguished in putre-

faction ; some are produced under the influence of those organisms
which can exist and increase without the presence of oxygen

;

others, on the contrary, require oxygen, and can only develop in

its presence, the resulting products being of a simpler composition
than the substances from which they are ilerived. It is, in fact, a

gradual degrading of the highly complex organic compounds, and
results in their being finally separated into the original simple
elements from which all organic substances are built up, namelv,
oxygen, hydrogen, and nitrogen."—Schutzenberger, op. cit.

THE PROCESS OF REFRIGERATION'.

The process of refrigeration is thus shown to be the
removal of a certain quantity of the molecular motion of

the substance operated upon. As already seen, radiation

and contact of cold air are the two channels through which
the heat will pass away, conduction, in our case, being only
available in bringing the interior heat to the surface.

In order that radiation may exercise the fullest effect, it

is necessary that the bodies to be chilled shall radiate their

heat to the walls or to some solid body, and not to them-
selves. If by reason of their number and contiguity,

straight lines drawn from any one of the bodies shall fall

upon any of the others, the heat that would radiate from
this body in the direction of the straight lines will not be
removed but exchanged, and consequently radiation will



76 PRESEK\'ATION OK FOOD BV REFRIGKKATION
;

be suppressed in proportion as the space is occupied by
radiants or recipients, that is, by bodies which are emitting

heat, or bodies that are absorbing it.

The following diagram (plate II., fig 6) will illustrate the

effect produced in a chilling room as ordinarily constructed,

and will show that the radiation from a large number of

the bodies is suppressed, except to the floor or ceiling,

thereby cutting off a considerable proportion of radiative

power and causing the heat of the bodies to be retained

longer.

In the chilling of meat this is a most serious drawback, as

it gives time for the germs of decomposition to get fairly

established, and much mischief is caused by the delay.

In the case of B, which is one of a number of hot bodies

placed in an enclosure at a low temperature for the purpose
of being cooled, we see that rays of radiant heat from any
part of its surface outside the line, C D, will strike the walls,

W W, and be bv them absorbed.

The walls, WW, being at a very much lower temperatuc*-

than B do not radiate back to the body the same amount of

heat as received, and the temperature of B falls in conse-

quence. But in the case of rays proceeding from B towards
A, the radiation from A and the surrounding bodies being
nearly the same as that of B, there is an exchange of heat,

but not much loss, and consequently B's temperature is only

slightly lowered by radiation from the surface facing A.

The bodies A, and those in similar positions, being sur-

rounded by others at nearly the same temperature, do not

lose heat in the direction of the walls, and their rate of cool-

ing will be much slower, as far as radiation is concerned,

than B.

It should also be particularly noted that, as air is trans-

parent to radiant heat (see pg. 11), a very small proportion

of the radiation proceeding from the bodies to be cooled

will be directly absorbed by it, and of this small proportion

by far the larger quantity is undoubtedly absorbed by the

vapour suspended therein. The radiation is received by
the walls and is by them given up by contact to the cold

air. Not only is the heat radiating from the bodies to be
cooled (the radiants) carried away by the air in contact with

the surface of the walls, but there is also the flow of heat
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which comes through the walls themselves. What this mav
amount to depends entirely upon the insulation of the

building. In fact the whole stream of heat from the walls,

as well as that from the radiant, is trjinsferred bv contact

to the cold air.

As in practice the results previously calculated are not

always obtained, the cause must be looked for in the want
of opportunity for the meat to give up the contained heat.

Fig 6 shows at once how deficient is the wall area, the only
place where the heat radiating from the meat can lodge,

and also that the majority of the quarters hanging in the

room are unable to part with their radiant heat to any
extent (and how much more must this be the case when
double the number of quarters are hung in the same space.)

Consequently, the object to be aimed at is to increase the

area of surface available for receiving the radiation, and
which will also at the same time increase that to be brought
in contact with the cold air.

Proceeding now to increase the area of the recipient or
absorbent, that is, to give a larger proportion of surface of

some solid material which shall act as a medium of

exchange between the radiant and the cold air, care must
be taken that we do not interfere with the free circulation

of the cold air.

The following diagram (fig. 7, plate II.) will illustrate one
method of doing this, and its simplicity and cheapness are
points in favour of its adoption.

The radiants are hung in the same manner as before,

and between each is suspended a calico or canvas screen,

or, in fact, a screen of any material. As the value of A, or
the loss by contact of cold air is the same from the surface

of all materials, a canvas screen will answer as well as
anything else, and it has the advantage of portability.

Hung, say, by hooks, at a distance of 12 inches from the
ceiling, and reaching to within 18 inches of the floor, it

would present a surface to each quarter, and every ray of

radiant heat would be intercepted by it. Taking the case
of a room 36 X 9 X 7 feet, with 60 quarters hanging therein,

and allowing free circulation all round, the additional sur-

face exposed to the emission of heat from the radiants

would be (34x3x4-5 feet) + (20 X 2-6 X 4-5) = 684 feet of
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scrtmn, both s/dfs oi which, or 1,368 sup. feet, would be
available both for radiation and also for contact of cold air.

As the area of the walls, floor, and ceiling is 1,278 sup.

feet, by giving an additional 1,368 feet we double the area
available for radiation. On the plan of flg. 6, the area of

surface available for contact of cold air is that of the walls,

floor, and ceiling= 1,278 feet, together with the surfaces of

the 60 quarters, making 1,278+780 = 2,058 sup. feet. By
the addition of the screens a total of 2,058+ 1,368 = 3,426
sup. feet, becomes available as against 2,058 without the

screens, and when it is remembered that it is by con-

tact of cold air only that the heat is removed (radiation

acting as an intermediate factor in the case), it is evident

that we shall have increased our power very largely.

The heated air should be removed from the room in the

usual manner, that is, from the top, and, contrary to the plan

generally adopted in the refrigerating rooms as at present

constructed, the cold air should be admitted at the bottom.

There are several good reasons why this should be done,

which it is well to enumerate. First is the fact illustrated

in fig. 3, plate II., where it is shown that the loss by con-

tact of cold air depends upon the circulation of the cold

.air upwards, and that if the current is intercepted or

stopped the air is not able to get away with the heat.

2nd. Warm air being less dense than cold air, its natural

place is above, and anything retarding its rise interferes

with the natural and complete circulation. 3rd. That air

containing moisture is lighter than dry air at the same
temperature, and as it is very important to remove the

moisture from the surface of the meat, especially at the

commencement of the operation, it is most desirable to

have, on this account, a distinct upward circulation.

The only reason given for admitting the cold air at the

top is that the temperature is rendered thereby alike at the

top and bottom of the room. It cannot increase the cir-

culation, as it is impossible to get the warm air out of the

room quicker than the cold air is put in. Why it should be
thought advisable to have an equal temperature above and
below is not apparent. The object we have in view is the

.removal of the heat, and not to keep the temperature of

the room even, and this will be best accomplished by pro-
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ducing a steady flow of cold air through the room, which
shall, by coming into contact with the walls, screens, and
surfaces of the meat, take up and remove the heat we wish

to carry away. Nature tells us in unmistakable language
which are the relative positions of the warm and cold air, and
we should endeavour to give the fullest opportunity for the

working of these natural laws, and not try to turn upside-

down, as it were, the operation by which she works.

The best sign we can have of regular and successful

work would be the rise in temperature of the departing air.

As it can onlv be warmed by the heat emitted from the

meat, leaving out of the question for the moment the flow

•of heat through the walls, we have, in the rise of tempera-
lure, a proof of work done ; and the warmer the air, the more
rapidly will the radiants be cooled. With a view of develop-

ing the transfer of heat to the cold air to the fullest extent,

the plan, as illustrated in plate II.. fig. 8, has been adopted.

The freshly killed meat is placed in the compartment A,
which is of a size large enough to hold one day's slaughter-

ing. The chamber B being made of any size to suit

requirements, and the engine power is, of course, adapted
±o it. Taking a case where the size of B is 60 x 36 x 7

feet, and the engine circulates 37,500 feet of air per hour
at an initial temperature of 50°, A is 36 X 9 x 7 feet,

and is capable of holding about 60 quarters of beet, in three

rows of twenty each. In consequence of the whole 37,500
cubic feet of air passing through this small chamber, con-

taining 2,268 cubic feet, the renewal is very rapid, and from
the position of the inlets and outlets, D and E, the current

flows over the meat in the direction that ensures the

greatest amount of contact. Screens are hung between
the quarters, as in fig. 7, thus giving the meat every oppor-
tunity to part with its heat both by radiation and by contact

of cold air. As the chamber A is required for more meat,

that already hanging is transferred in the usual manner to

B, and dav by day it is worked down to the cold end of the

room, \\here, when fullv frozen, it is stacked for shipment.
It was thought that owing to the position of the inlet, there

would be great inequality in the temperature of the rooms,
but on trial it was found that the tendencv to equalisation

Avas so great that practically the thermometer showed the
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same registration wherever it was put. This may be
accounted for by the fact that at any place in the enclosure

where the temperature was higher, the air would become
more expanded and lighter and consequently a more rapid

circulation upward would take place at that particular

point until equilibrium was established ; and experiment
showed that this was very quickly done. As an additional

aid to producing the greatest amount of contact of the cold

air with the surface of the meat and screens, it might be
advisable to produce an artificial circulation by means of

fans or blowers. Probably the best results would be
obtained with fans placed on the walls near the floor and
worked from the outside. If two sides of the room were
fitted with these, an additional contact of the cold air

would be produced which would be of great advantage.

It would imitate to some extent a breeze of wind, and it is

in everyone's experience that any warm body placed in a
draught is cooled more rapidly than is the case when the

only current is that produced by the warmed air ascending
along the surfaces of the hot body.^

It should also be borne clearlv in mind that what we are

endeavouring:; to do, is to exclude the o-erms, which are the

cause of putrefaction, from the meat we are operating upon.

As these germs are present everyAvhere, and only require

a temperature ranging from, say, 35° F. to 95° (being most
active at the latter point, and practically dorm'ant at the

* As it may often be desirable to promote a vigorous circulation in rooms in

which meat is hanging, a careful examination of the effect produced by the

action of the fan becomes necessary in order that the actual amount of

energy which is expended in driving it may be calculated, and from that the

equivalent amount of heat ascertained which is of necessity dissipated in the

air contained in, or passing through the room.
From the laws governing falling bodies, and also from actual experiment,

the exact amount of power required to drive a fan through which a certain

amount of air at a given velocity is passing, is readily ascertained. In his

"Treatise on Heat," Mr. Box gives the amount of air passing per minute
through fans of various dimensions, and running at different speeds, and
also the amount of energy in foot-pounds expended in doing the work. As
772 foot-pounds is the dynamical equivalent of one unit of heat, the amount
of heat evolved as the result of the motion of the fan is thus deducible.

Taking the work of a 50.000 feet refrigerating machine, running at a

speed of 65 revolutions per minute, the amount of air actually passed

through the compressors will be about 40.000 per hour, and if a fan be used

to circulate this air, of tWe dimensions and running at the speeds as given
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former), to increase and multiply to an extent almost
incredible, our efforts should be directed to lowering the

temperature of the meat to 35° as speedily as possible.

It may be taken for granted that whatever the result as

to the toughness or condition, &c., of the meat may be, if

such be caused by too rapid freezing, if the germs of

in the following table, the units of heat dissipated and the rise in the
temperature of the air contained in the room will be found in columns
4 and 5.

Table showing the heat gained in one hour by 40,000 feet of air contained
in an enclosed space, and passing through a circulating fan of different

dimensions and running at the speeds given. In degrees Fah.; also
the energy required to drive the fan in foot-pounds per minute, and
in units per hour.

J.
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decomposition once get fairly hold of the meat, the injury

done is irremediable, and the result a total failure.

It is also not to be denied that, if the temperature is

sufficiently low and dry enough to rendw the germs
inactive, or if the atmosphere be free from them, it would
be better to hang the meat in the open air.

The only advantage to be gained by this method is that

of cheapness, as the condition of the meat would in all

respects be the same as if cooled down in a chamber. If it

is desirable to allow the meat to hang, for the purpose of

becoming more tender, this can be done just as well after

it has been thawed out for consumption as before, provided,

as is now the case, storage rooms are arranged for the

purpose of thawing the meat, under proper conditions as to

dryness, &c.

When it becomes a question for decision whether the

meat shall hang for a certain time in the open air, at a

comparatively high temperature, say 80° or 90° F., with a

large percentage of vapour present, as is usually the case

in this latitude near the coast—a condition which, of all

possible, is the one most fitted for the growth and develop-

ment of the germs of decomposition—or whether it should

be put at once into the freezing room, under proper
conditions as to circulation of air, &c., there can be
little doubt as to the best course to pursue. The extra cost

of coal and time being but small items as against the risk

of failure and loss by decomposition.

It is laid down as an axiom, by those practically interested

in the work of refrigeration, that fresh-killed meat should
on no account be put into a room, the temperature of which
is considerably below freezing point. The reasons given
are as follow :— ist. That the noxious gases should be
allowed to escape into the open air. 2nd. That by too
rapid refrigeration the aahnal heat is froze?! in, therebv
causing the meat to go bad. 3rd. That there is a certain

amount of shrinkage in the meat when exposed to intense
cold, which causes it to leave the bone, thereby giving an
unsightly appearance of the quarters.

Taking these objections seriatim, and commencing with
the noxious gases, it is stated that the bodv of an animal
killed for food contains a quantity of noxious gas or vapour,
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which it is necessary to remove before putting the carcass

into the freezing room.

A gas, to be noxious, in the sense in which it appears to

be used by the supporters of this theory, must be the result

of the decomposition of animal matter. As the function of

the blood is to remove all decomposing and effete matter
from the system, if noxious gases exist in the body of the

animal we wish to kill, we may be quite sure that it is in

such a state of disease, with active decomposition going on
in the tissues, as to render its flesh totally unfit for human
food. If the flesh, muscles, &c., contain noxious gases—

•

and we cannot suppose the interior tissues of the body to

be free, and the vapours or gases to be retained in the large

cavities only—it is a certainty that no amount of hanging
in the open air, or anywhere else, will remove them.
So long as life remains in an animal, and the blood circu-

lates, the products of decomposition are removed as fast as

made, and it is only in a time of sickness that these pro-

ducts are produced at a greater rate than they can be taken
away. If the animal is in good health, the time when the

body is most free from decomposing matter will be at the

moment of its death. From that moment the products of

decomposition cease to be removed, and if the temperature
be kept up, it is only a question of a longer or shorter time,

according to circumstances, before they become perceptible

to the senses.

We may therefore dismiss the idea that anv noxious gases
exist in the tissues of an animal tit for human food. That
there is a certain characteristic odour emitted from the

viscera when the animal is opened, we all know, but this

is not a noxious gas, and disappears with the removal of the

offal.

Freezing in the Animal Heat.—To those who hold
the " Dynamical Theory " of heat to be the correct one,
the idea of freezing in heat seems to be an absolute contra-

diction, and contrary to all reason. It would appear to be
much the same as filling, say, a box, the sides of which were
composed of wire gauze, with air, and putting it into a
vacuum, expecting the gauze to retain the air contained in

the interior of the box. A clear conception of the nature
of heat shows at once that such a thing;- as freezingr in heat
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is impossible, and in order to realise it, we will endeavour

to follow the action of the process of cooling as it takes

place in such a substance as meat. In the first place let us

look at the composition of meat. The table i (Appendix

A) crives the constituents of an average fat bullock

and sheep, and from it we find that 21 parts are

bone, j'(5 parts mineral matter, irg parts nitrogenous

substances, 2y^ parts fatty matter, and j^ parts w^ater.

Above a temperature of, say, 95°, the 27-5 parts of

fatty matter are in a more or less liquid state, but

as we are not concerned with a temperature of 95°, but

with one of 32°, we have only to consider the 36 parts of

water as being in the fluid state. All the other 64 parts

being then solid, their power of conduction remains un-

altered, either above or below 32° Fah.

By turning to table 7 (page 23), ^^•hich shows the very

feeble conducting power of water when prevented from

circulating, we are led to believe that it would act in a

similar manner if locked up in an infinite number of small

cells having walls of a feebly-conducting substance, and

that in the case of meat, in which the watery constituents

form portions of the contents of cells, the conduction of

heat will not exceed that due to the water in the condition

above named.

Inasmuch as water is the only part of the meat that

would be altered in condition by the abstraction of heat,

any difference in the conducting power of meat frozen and

unfrozen would be due to the different conducting power of

water and ice. According to MM. Despretz and Newman,
the conducting power of ice and water stand in the pro-

portion of "0057 to •0117 respectively, as compared with

copper at I'loS, or in the proportion of i : 2 nearly, so that

whatever the conducting power of meat may be at any
temperature above freezing, the conductivity, when the

temperature is reduced below 32° Fah., will be reduced, so

far as the effect due to the water only is concerned, in the

proportion of 2: I. The 64 per cent, of solid substance is

not affected in its conducting power by the fact of the

thermometer showing a temperature of over or under 32°

Fah., as it is solid in both cases.
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The specific heat of ice being '489 as compared with

water at i"00, when the water contained in meat is frozen,

the amount of heat to be abstracted from it to bring the

temperature down any given number of degrees, is less

than one-half of what it would be if in the liquid state.

This will operate, so far, favourably, and will, to this extent,

neutralise the reduced conducting power of ice, so that,

taking into consideration the comparatively small portion

of water, it seems probable that there will be little, if any,

difference in the time required to reduce the temperature of

any given weight of meat the same number of degrees

above or below the freezing point of water.

If too rapid chilling had the effect of freezing in the

animal heat, the thinner portions of a carcass, say the fore-

quarters, flanks, etc., should, according to this argument,
show the result in a much more marked manner than the

thick hind-quarters, and consequently be more liable to

taint. I would put this question to any practical refri-

gerator :—Which portion of a carcass suffers most from
this supposed freezing in of the heat? In my experience,

and I believe in that of every person who has had anything

to do with this matter, it is invariably the centre of the

thick part ivhere the taint occurs. In other words, the

germs which cause decomposition have only been able to

get fairly to work in those parts which are thick enough to

retain the heat sufficiently long. If the temperature of

these parts had also been brought down as quickly as the

external surfaces, it stands to reason that the germs would
have been rendered inoperative, and the meat would have
been in the same condition all through.

Further, it is also stated that by closing the pores of the

meat by rapid chilling, the same effect is produced, namely,
" the freezing in of the heat." Now any action that tends

to bring the particles of a body closer together would,

apparently, not retard but rather increase the flow of heat

by conduction. This can be illustrated in many ways ; for

example, when rock crystal is in the solid state it conducts

heat freely, but when crushed up into powder, so that the

particles are more widely separated, the conduction is

extremely feeble. Also, when a non-conducting substance,

such as a woollen cloth, is wrapped very tightly round a
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heated body it is found that more heat escapes than if it

were loosely enveloped with the same material. It has

been previously shown that the loss of heat by conduction

depends upon the conducting poiver of the substance, the

difference in temperature between one side of the body

and the other and the thickness of the body itself, the flo\\'

of heat being inversely as the thickness. This is well

illustrated in our case by the slowness with which the thick

hind-quarters of beef part with their heat in comparison

with the thinner fore-quarters. While on this subject it

should be mentioned that, when once the meat is frozen

through to the bone, the temperature falls much more
rapidly than it did previously, which corroborates the

statement as to the conducting power of ice, and shows
that it was not the outer coating of ice that prevented the

meat from freezing inside, but the comparatively large

amount of latent heat of liquefaction of the water con-

tained in the meat which delayed the operation. The
previous calculation shows the enormous amount of latent

heat to be removed from the meat at 32°, being considerably

more than one-half of the total, or 388 out of 686 parts.

No indication of this work is given by the thermometer,

which remains steadily at 32° until it is completed, and to

those who are unacquainted with the fact, it might seem
that something Avas not working properly, and measures

taken to remedy what to them seemed a fault, and which

would seriously interfere with the successful completion of

the refrigeration.

If we examine the table of Radiation (No. 2), which shows

the increased rapidity with which a body loses heat, as the

difference between its temperature and that of the walls of

the enclosure increases, also the table of the Loss by
Contact of Cold Air (No. 3),whi'ch illustrates the increased

rapidity with which a body gives up its heat as the

difference between its own temperature and that of the

cold air increases, and also remember the diminished con-

ducting power as the thickness of the body increases, we
shall no longer doubt that instead of "freezing in" the heat

and retaining it by " closing the pores," the very reverse

is the case. What has really happened when meat goes

bad while hanging in the freezing room, is want of oppor-
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tunity to radiate to some cold body other than itself, and a

feeble and impeded circulation of cold air to take away the

heat by contact with its surfaces. Given these two methods
of removing heat in their full capability, and there can be
no doubt as to the result. In Russia and Canada, where
the winter supply of meat is killed at the commencement
of the cold season, radiation and contact of cold air are the

only methods made use of, and one never hears of the meat
being bad, and for the simple reason that these methods of

cooling are available to the fullest, whereas in the majority

of freezing rooms, as at present constructed, both the

radiative power and the contact of cold air are obstructed

to a very great and unnecessary extent. Another weak
point in the system generally adopted at the present time
is that of keeping the meat too long exposed at a compara-
tively high temperature, say 70° to 80° Fah., whereby its

surface is subjected to the attack of the germs. It is a
common occurrence for the animals to be killed at seven
o'clock in the morning and to remain exposed in the open
air, at a high temperature, until four o'clock the next
morning. It must surely be self-evident that the progress
of decomposition is advanced by this 21 hours ; and when
the carcases are put into the freezing room, this

work is not undone, but onlv arrested. It is impossible to

restore the meat to its original state by putting it into a
cold atmosphere. The germs are simply rendered dormant,
and their work of destruction recommences, when the meat
is thawed and raised in temperature again, at the point
ivhere they left off. This fact will explain the reason why
meat, apparently sound when frozen, on being thawed out

has proved to be partially decomposed. The work of

decomposition had advanced so far, previous to the action

of the gferms beino; arrested bv the cold, that, although the

putrefaction was not perceptible to the organs of smell or

taste, it was still there and a very short time only was
required to bring it to that point at which the whole became
tainted.

Shrinking of the Meat from the Bone.—As this is

very likely to occur if the quarter is placed in a very low
temperature immediately after death, the remedy must be

looked for in not cutting the carcass into quarters, if
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possible, until it has hung for some time in the first room.

As it is a small matter in comparison with others, and at

most involving" a little extra trouble, there does not seem to

be any ground for anxiety, and measures can be easily

taken to overcome the difficulty.

As circumstances must have occurred to give rise to the

opinion relative to "Noxious Gases " and "The Freezing

in of Animal Heat," it will be interesting to endeavour to

ascertain what would be the condition under which such

phenomena could most readily take place.

As noxious gases are the result of decomposition, then, if

any are evolved, the tissues of the meat must have com-
menced to decompose. If this decomposition set in while

the animal was alive, it was clearly in a state unfit for

human food. If, on the other hand, the gases are evolved

after death, then, also, must decomposition have com-
menced, and as this can only occur while the meat is above
a certain temperature, it is evident that cooling has been
delayed too long.

In the case where noxious gases have been evolved, the

cooling process must have been delayed to such an extent

i\\?Li the exterior portions oi the meat have retained their

heat sufficiently long for active decomposition to have taken

place, and, consequently, it would be hopeless to expect

the interior portions to be sound, the meat being bad
throuorhout. In the case where the " freezing' in of the animal

heat" has occurred, the process of cooling has been so far

retarded that the interior portions only have retained their

heat sufficiently long for the germs to make a sensible im-

pression, and it is probable that the whole body of the meat
would be in a more or less critical state, the exterior por-

tion being on the verge of unsoundness, so that a warm,
humid atmosphere, at the time of thawing, would speedily

make the whole unfit for food.

Taking the extreme case in which noxious gases have
been evolved while the meat was hanging in a room, the

temperature of which was very low, and through which a
large quantity of cold air was passing, what would be the

requisite condition to produce such a result ?

1st. We should require the meat to be so placed that
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little or no radiation could take place, and no heat be lost by
that means.

2nd. We should have to restrict, as far as possible, the

current of cold air from passing over the surfaces of the

meat. The best way to accomplish this would be to hang
the meat as far out of the line between the inlet and outlet

as possible, knowing that air will take the shortest course

from inlet to outlet, especially where the circulation is a

forced one. Architects who have to deal with the ventila-

tion of buildings experience great difficulty in causing air

to distribute itself in an enclosed space, the currents being

always direct from inlet to outlet, particularly when
artificial means are used to force them.

3rd. We should also have to baffle, as much as possible,

the ascending currents of air that were passing over the

heated surfaces of the meat, not only to prevent the heat

being abstracted from the meat, but also to retain the

moisture on the surfaces as long as possible, moisture being
a. condition most favourable to the development of the

germs.
Knowing the transparency of dry air to radiant heat, we

should not require to take account of the air that was not

in actual rc;//^c/ with the meat surfaces, as it is not warmed
by the radiant heat passing through it.

How far are these conditions fulhlled in freezing-rooms

as ordinarily constructed ?

I St. We often see the meat hung in a compact mass,

with no surfaces exposed to radiation, except those facing

the walls, and which form but a small proportion of the

total area.

2nd. The cold air is admitted at the top of a narrow
room, and drawn off at the opposite side. The direction of

the current is mainly across the top of the room, the

density of the cold air, of course, causing a certain amount
of descent, which so far is favourable to the chilling process,

and especially to the meat hung on the cold side of the room.
The ascending currents which flow along the surface of

the meat are met by the descending cold currents, and to

some extent neutralised, thereby causing an even tempera-
ture at the top and bottom of the room, but interfering

greatly with the regular flow of air.
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3rd. The flow of heated air upwards towards the outlets

being baffled by the descending cold currents, and the air

being incapable of being heated by radiation, there is no
absorption, and very little heating by contact. We thus

have the apparent anomaly of an intensely cold air, and
bodies of meat retaining their heat long enough for decom-
position to set in. To those unacquainted with the

properties of air and radiant heat, such a state of affairs

would seem impossible, and all sorts of theories are invented

to account for what is a perfectly natural phenomenon, if

properly understood.

In conclusion, as an example of the serious loss that can

arise through the want of accurate information, I would
draw your attention to the construction of the Brisbane
Freezing Rooms at present under erection. Here we find

brick walls, with a space filled with cow hair, and a cement
floor. Referring to the table (No. 7) of the conducting
powers of the different substances used in buildings, and
calculating the flow of heat through the walls, it will be
found that the loss under the same conditions as those

given in the previous calculations would be 2.03 units per
square foot per hour, and through the floor 4- 13 units per
square foot per hour, as compared with 0.85 units through
the ceiling, which is composed of wood and cow-hair and
sawdust insulation. Had the insulation been made of

wood and charcoal, inside a 9 inch brick wall, and the floor

covered with lead or zinc, to prevent damp, a very con-

siderable saving of engine power would result.
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APPENDICES.

The following appendices contain calculations and tables

which will be found useful in tracing the process of re-

frigeration, as applied to meat, &c. :

—

Appendix A.

No. I.—Of the composition of meat.

2.—Of the latent heat of aqueous vapour.

3.—Of the weight, volume, thermal equivalent, &c., of dry

air.

4.—Of the vapour removed from atmospheric air, and of the

heat given out by compression.

5.—Of the heat produced by compression of dry air.

6.—Of the cold produced by expansion of dr}- air.

Appexdix B.

Calculation showing the work done in a freezing chamber :

—

I St.—In removing the heat flowing through the walls.

2nd.—In reducing the temperature of meat hanging therein.

Appexdix C.

Calculation illustrating the reduced cooling power of meat as

the thickness increases, and also the increased time required for

the refrigeration of a thick hinilquarter as compared with the

ribs and flanks.
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APPENDIX B.

Calculation of the work done in a freezing chamber of

the following dimensions, with walls 24 inches thick, com-

posed of wood and charcoal :

—

Wall Area.

External dimension, 64 x 40 x 11 ft., = 7,408 sup. ft. area.

Internal dimension, 6ox 36 x 7 ft., = 5,664 sup. ft. area.

]Mean of external and internal superficial area of the walls,

6,536 sup. feet.

Internal area, 60 x 36 x 7 ft., = 15,120 cub. feet.

Temperature of external air = 77° F.

Temperature of internal air = 14° F.

Adopting Box's rule and notation

—

T = Temperature of external an-.

T' = Temperature of internal air.

t = Temperature of external walls.

t' = Temperature of internal walls.

R = The radiant power of the materials.

A = The loss by contact of cold air.

C = Conducting power of the materials.

Q = R + A.

U = Units per square foot per hour.

E = Thickness of walls in inches.

Or,

T = 77° C =-s5 E = 24.

T'= 14° Q= r3i5-

R for 63° diff. per table 2 = 736 x roi6 = 747-
A for 63° difT. per table 3 \ ^ ^ ^.^. ^ .g

and 7ft. high per table 4 )
"^"^^ "*

-^ '

To find the temperature of the external surface of the

wall = t.

_ {Q X [E x A X T) + (C X T] } + {A X C x T}
{Cx[2xA,) + R]} + {ExAxQ}

^ { 1-315 X [24 X -568 x 77) + (-55 X 14]} + {568 X -55x77}

{•55 X [2 X -568) + -747]} + {24 X -568 X 1-315]

= 74-54 = t.

To find the temperature of the internal surface of the

wall = t'.
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, ^ (CxQ +CQxExT)
C + (QxEi.

__ ( '55 >< 74'54) + (i'3i5 X 24 X 14)~
55 + (i"3i5X24)-

= iyoA_= t'.

To find the amount of heat transmitted through the
walls

—

1st.—Calculated from the temperature of the walls.

Cx(t— t'j = "ss X74-S4— i=;'04 = 1-366

E 24

2nd.—Calculated from the temperature of the surface of
the internal wall and the temperature of the internal air.

Ox(t'—T'')= 1-315 x( 15-04— 14)= 1.366.

3rd.—Calculated from the temperature of the external
surface of the walls and the temperature of the internal air.

Qx(t-T') 1-315 X 74-54- 14

I + 1-315 X 24

55

1-366

4th.—Calculated from the temperature of the external
and internal air only. This is, perhaps, the most useful

rule.

(A X C X Qi X (T - T)

[C X > X A ) + R] } + [E X A X Q}
(•568x-55xr3i5)x(77— 14)

~
f -55 X > X •568) + -747] ] + f

24 x -568 X 1-315}

= 1-366.

Having found the flow of heat per square foot per hour into

a chamber of the above dimensions, it is an easy matter to

ascertain the total amount of heat gained by leakage. As
there is a considerable difference between the superficial

area of the external and internal surfaces of the walls, it

will be necessary to take the 7nean area. This is as stated

above—6,536 sup. feet. Multiplying 6,536 by 1-366, we
have the total flow of heat through the wall into the

chamber of

8,928 units per hour.
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Having ascertained this, the rise in the temperature of

the cold air due to the influx of heat through the walls can
also be ascertained. Taking the average quantity of cold

air entering the machine per hour at 50,000 cubic feet, and
allowing 75 per cent, for effective work, which seems to be
the most that can be expected, according to the experiments
of Professor Colladon, of Geneva, the net amount of air

entering the expansion cvlinder, at a temperature of, sav,

50° Fah., will be

37,500 feet.

As this 37,500 feet removes 8,928 units of heat per
hour from the chamber, each cubic foot carries away
8,928 -- 37.500 =

•238 unit.

Turning to table 3, in column 9, under the head of units,

will be found the weight of water thermally equal to 1 cubic

foot of air. At a temperature of 50° F. this amounts to

0-0185 lb., consequently -238 -f- -0185 = 12-9 will be the

number of degrees Fah. that i cubic foot of air will be
heated in absorbing '238 unit of heat. As the temperature
of the room is 14° F. when heated by the flow through the

walls, it will be correspondingly lower on entrance, or at
1° Fah.

Testing it another wav, and taking the air as issuinor

from the expansion cylinder at a temperature of 1° Fah.,

by table 3 the weight of air at 1° is 604 grains per cubic
foot, as compared with 545 grains at a temperature of 50°,

consequently, 37,500 cubic feet at 50° F. will only occupy a
space of 33.800 cubic feet at 1° (604:545 :: 37,500).
This 33,800 cubic feet of cold air absorbs 8.928 units of

heat in neutralising the flow of air through the Avails, and is

consequently heated in a proportionate degree, or by
8.928 -^ 33,800 = -264 unit per foot.

By column 9, in table 3, i cubic foot of air at 1° F. is

thermally equal to 0-0205 lb. of water, and therefore when
heated by -264 unit, its temperature would rise -264-f--0205
= 12-9 degrees Fah., thus showing that if the insulation is

practically equal to the amount as given in Box's tables,

the loss of 13° at a temperature of 1° Fah. will compensate
the flow through the walls.
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foot.

5 per cubic foot.

I 1-63 165 167 1-69 171 173 174 175 177 178

13 13 13 14 14 14 14 14 14 14

•50 -48 -46 "44 -42 -40 -39 -38 -36 -35

2-26 2'29 .2'32 2.35 238 2'4i 242 2'44 246 2'48

47



Showing the heat produced by the condensation of vapour from a cubic foot of saturated air

1. The amount of vapour condensed at the different pressures and temperature
2. The rise in the temperature of the air due to the condensation of the vapour

3. The amount of vapour remaining in the air after compression, in grains per
The barometrical pressure, 29 92 inches, or 147 lbs. per square inch. Thi

given, in grains per cubic foot,

in degrees Fah.
cubic foot,

weight of vapour in grains per cubic foot.



Pressu 50- 52-9 SS'S 588 617 647 676 705 735

Absolj7 ^47 676 70-5 735 764 79-4 823 853 88-2

pressures, in degrees Fah.
Fah.

AbscqJ,2 4-4 4-6 4-8 5-

RatiJq
o -651 -642 635 -627 -620 -613 -607 -601 -595

54 56 58 6-

14 264 274 283 292 301 310 319 327 335

3 13 13 14 14 14 14 14 14 14

57 277 287 297 306 315 324 333 341 349



Of the Heat produced by the Compression of Air

—

1. The rise in the temperature of dry air when compressed adiabatically at the folle«ing temperatures and pressures in degrees Fah
2. The heat given out by the condensation of the vapour contained in the air, if fully saturated, in degrees Fah.'
3- The total rise in the temperature of the compressed air. in degrees Fah,
4. The resulting temperature by Fahrenheit's scale.

The barometrical pressure, zg-g2 inches, or 147 lbs. per square inch.

Pressure above the Atmosphere in lbs.

Absolute pressure in lbs

Absolute Atmospheres

Ratio of the less to the greater ...

17 "47 '7'6 20'6 23-5 26-5 29-4 323 35-3 382 41-2 441 47' SO' S2'9 5S» S8'8 617 647 676 705 735

176 205 235 26-5 294 323 3S'3 382 412 441 47- 50- S2'9 558 588 617 647 576 705 735 764 794 823

34 3'6 3'8 4' 4'4 46 48 S'

•948 907 -873 843 818 796 776 J758 742 727 714 701 690 679 -669 660 -651 642 -635 627 620 613 607 -601 595

lur 109 126 142 157 264 274 283 292 301 310 319 327 335

3 13 "4 14 14 14 14 14 14

29 54 77 97 234 246 256 267 277 287 297 306 315 324 333 341 349

86 109 129 149 167 241 254 266 278 299 3°9 3'9 329 347 356 385 373 381

!I4 225 237 248 258 268 279 307 3"6 32s 333 34'

83 104 123 141 159 '75 203 217 231 .242 25s 266 276 287 307 3"7 327 33S 345 353 361

72 99 124 145 1S4 '82 !i6 230 244 258 272 296 307 317 328 339 348 35B 368 377 386 394 402

74 94 "3 130 148 163 177 192 204 218 229 242 253 2S3 273 28s 293 304 314 323 332 340 348

'2 '4 "7 18 19 20 21 22 23 24 24 24 25 25 26 26 26 27 27 27 28 28 28

M4 227 242 253 266 278 299 3" 319 33" 341 350 360 368 376

136 158 180 217 233 248 264 277 292 303 316 349 361 369 391 400 410

52 75 96 lis 133 150 1S6 180 195 207 221 233 246 257 268 278 290 298 309 319 328 337 346 354

'3 '7 =' ^ 25 27 29 30 31 32 33 34 34 35 36 J7 3^ 3; 38 jg jg jg ^^ jg

35 65 92 117 139 158 177 195 210 226 239 254 267 280 292 304 3>5 327 335 347 3S8 367 376 385 393

94 124 151 176 198 217 236 254 269 385 3"3 326 339 351 363 374 394 4c6 417 42S 435 444 45:

S4 77

iS 24

"7 135 "53 169 184 198 211 225 237 250 261 272 283 29s 303 31S 325 334 343 352 361

32 34 37 39 41 43 44 45 46 47 48 48 49 5q 5° 5" 5" 52 52 53 53

39 72 ">' "26 14(1 169 190 208 225 241 255 270 283 297 309 320 332 345 353 366 376 395 40s 4>4

107 140 169 194 217 237 258 276 293 309 323 338 351 36s 377 383 400 413
'

421 434 444 454

29 55 78 lOO 119 137 155 172 187 202 216 229 241 253 265 278 289 300 310 321 331 340 349 357 366
4 24 32 38 43 46 49 52 55 57 59 61 62 64 65 65 66 67 68 69 70 70 7, 72 72

43 79 no 138 162

120 156 1B7 215 239 260 281 301 319 336 352 367

204 224 242 259 275 290 303 317 320 343 355 3S7 378 390 401 410 420 429 438

394 407 420 432 444 455 467 478 487 497 5c6 515

29 56 80

>9 32 43

121 137 'S8 175 190 205 218 2.13 246 258 271

57 63 67 71 74 77 79 81 83 84 86

293 303 3"3 325 335 345 354 363 372

89 90 91 92 93 94 95 95 96

48 88 123 152 178

134 174 209 238 264

225 246 264 282 297 314 329 342 357 370 382 393 404 417 428 439 449 45« 468

3' ' 332 350 400 415 428 443 456 468 479 490 S03 S14 525 535 544 554

30 56 81 103 ,23 142 161 .78 194 209 223 237 250 263 275

25 42 57 65 76 «2 89 !» 98 ,0, laj ,07 ,og ,,2 ,,4

3"0 320 331 341 351 360 369 378

118 120 122 123 124 125 126 127

55 9S
.3« .68 .99 224 250 272 292 3.0 327^344 359 375 389 402 4.5 428 440 453 464 475 485 495 50S

SO .93 233 263 294 3.9 345 367 387 405 422 4^54 470 484 «^ 5.0 523 535 548 559 570 ^sT'^^T^

I



1 at the temperatures given.

F
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Showing the fall in the temperature of dry air when expanded.

1. The fall in temperature of dry air when expnnded adiabatically from the following pn
2. The temperature of the expanded air, in degrees Fah. (if fully estimated).

3. The gain of heat due to the condensation and freezing of the aqueous vapour, in degi

A Thp rpsiiltinof tpmnprature. in defrees Fah.

nd at the temperatures given.

Pressure above a
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Calculating the amount of heat to be abstracted from a

quantity of meat put into such a room, as illustrated by the

last shipment sent from the Queensport Works

—

Daily average quantity of meat put into the freez- } lbs.

ing rooms—42 quarters, weighing 180 lbs. } 7,560

Average temperature, 85°

Specific heat ... •533

Heat required to be abstracted

—

ist. To bring down the temperature from 85° ") Units

to 32° = 53°, 7,560 X 53 X -533 ... j
213,562

2nd. To freeze the water contained in 7,560 ) 00

lbs., 2,721 lbs. X i42"6 ... ••• i '

3rd. To reduce 7,560 lbs. from 32° to zero,")

7,560 X 32 X "353 (-353 = specific
[ 85,397

heat of frozen meat ... ... ... )

686,974

Or 91 units per pound of meat.

The total quantity of air circulating through the rooms per day
of 24 hours (23 hours work),

37,500 X 23 = 862,500 cubic feet.

(Taken at a temperature of 50° Fah. after passing over the drying
pipes.)

Quantity of heat to be removed per cubic foot ")
Unit.

of air, 686,974 -^ 862,500 j
P7966

Thermal equivalent of air at 50°, by column ") ft.

9 in table 3 ... ... ... ... j o"oi85

Rise in temperature in degrees Fah., due to } .0
the absorption of 7966 unit -4- "0185 ... j '^^ ^

Rise in temperature due to leakage through ") o

the walls ... ... ... ... ... j
^

Rise in temperature due to the abstraction of ") .0
heat from the meat ... ... ... ) ^^ ^

Total rise (theoretical) ... 56*3°

H
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Average temperature of cold air on leaving"^

the expansion cylinder (six weeks' actual > — 79°

observation) ... ... ... ... )

Rise in temperature of the air that should ~)

occur for leakage and the abstraction of > 56*3°

heat from the meat ... ... ... )

Theoretical temperature of the returning cold ") _ o

air after passing through the rooms ... j
'

Actual temperature as evidenced by six weeks' ") , o

work ... ... ... ... ... 3
^

Difference due to leakage, &c. ... ... 357°

As the difference in temperature between the atmosphere and
the cold air is about 150°, a loss of 35° forms 23 per cent, of the

total work of the engine.
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APPENDIX C.

As an illustration of the reduced cooling power of meat
as the thickness increases, and also of the increased time
required for the abstraction of the heat from a thick hind-

quarter, as compared with the ribs and flanks, the following

calculations are given :

—

Weisfht of I cubic foot of meat ... ... 66 lbs.

Weight of I quarter (average)

Area of surface of a forequarter

Area of surface of a hindquarter

TABLE 7.—Register of the temperature

during 9 days, when charged w
of 6 weeks working, during September and October, i

The temperature taken every 12 hours, up to the fifth day

180 lbs.

22 sq. ft.

16 sq. ft.

of the rooms at Queensport
ith meat, from an average

I St day
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imating in temperature to that of the air. From the formula

, _ (Cxt) +(QxExTO
*
-

C4-(QxE)
where t= internal surface, t'= external surface, T= internal

air, T'= external air, the temperature of the exterior surface

can be found. Taking the specific heat of frozen meat at

•35, the number of units to be removed to bring the average
temperature down to the mean between t' and t, is given

in column 5.

In the following table the flow of heat through meat of

different thicknesses, with the airtemperatures as given below^

and with various internal surface temperatures, is also given.
Value of Q.

For temperatures ... o°&98° = i'93

For temperatures ... 32° & 98° = 195
For temperatures ... 32° & 70° = ! "8

For temperatures 28° to 0° & 32° = 17

TABLE 9.

C =
Q x(t-TO

+ Qxe)

1

c

c

c

H

1
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The emission being reckoned from one side only, for the

convenience of calculation, the flow from both sides can be
ascertained by taking one-half the thickness, and doubling

the units corresponding to that thickness. For instance,

to ascertain the flow of heat through a piece of meat four

inches thick with the emission proceeding from both sides
;

this is equivalent to the emission from a piece two inches

thick with the flow proceeding from one side only but of

double the area.

It should be noted that when once the temperature of the

internal surface is lowered to 32°, it remains at that point

until the last portion is frozen (owing to the abstraction of

the latent heat of liquefaction), consequently the tempera-
ture of the internal surface can be taken throughout at 32°.

The tables 10 and 11 (pp. 58, 59) show the process of

freezing—first, when meat is hung in a room, the tempera-
tures of which correspond with the actual daily results as

obtained at Queensport ; and, second, when the meat is

hung in the open air at a temperature approximating to

that of the freezing chamber when empty, say, at about zero.

Observations of the temperature obtained at Queensport
show that the empty rooms could not be reduced much
below zero without considerable improvement being made
to the insulation.

On examining the difference in actual cost of working
when meat is placed in a freezing room immediately after

killing, say, at a temperature of 98°, as compared with its

chilling when put in at 70°, it will be found that lib. of

coal used in the cold air process will make about 2lbs.

of ice, or, what is the same thing, will remove 350 units of

heat. Taking 42 quarters, weighing 7,500 lbs., as the

average daily charge during the last shipment at Queens-
port, if this quantity is put into the rooms at a temperature
of 98° instead of 70°, the difference in units of heat to be
removed would be 7,500 x 28 x .53=111,300 units. As
lib. of coal removes 350 units, 111,300 -4- 350 =318 lbs. of

coal would take away the excess of heat between 70° and
98°. Allowing for loss by friction, etc., due to increased

compression, and calling it 4 cwt., it will be seen that the
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extra cost of reducing the temperature of the meat from 98°

to 70° in the freezing room, instead of allowing it to cool in

the open air, is very small.

A comparison of tables 10 and 11 will show the reason

why meat takes so much longer to freeze in a chamber than

when hung in the open air, when the temperature of the

external atmosphere and that of the empty chambers are

about the same. Taking the temperature in both cases to

be, say, zero, meat hanging in the open air is exposed to

the contact of air at zero during the entire operation^ no
rise taking place in the air temperature, as the volume of

air circulating is practically infinite, as compared with the

limited quantity passing through the chambers. In the

case of meat hanging in the chambers, the heat given off by
radiation to the walls, and by contact to the air, necessarily

warms the limited quantity of air circulating, as shown in

the table of air temperatures (table 7). In the case where
a wand is blowing upon meat hanging in the open air, the

loss by contact becomes very much greater, depending, of

course, upon the velocity of the wind. The value of Q, in

the formula given, being increased in proportion.

In endeavouring to trace the rate at which the emission

proceeds from the surface of meat hung in a cold atmos-

phere for the purpose of being chilled, it will be convenient

to divide the process into three parts. ^\i& first part (A)

of the operation will be that in which the heat is dissipated

from the external surface, gradually lowering the tempera-

ture of the whole mass, proportionately to the thickness,

until the temperature of the internal surface commences to

fall below 98° ; when this occurs the temperature of the

external surface will, of course, be considerably lower than

that of the internal surface, but not as low as that of the

air in which it is hung. The second part (B) will comprise

the abstraction of the heat until the internal surface is

reduced to 32°, but not frozen ; and the third part (C) of

the operation will be that in which the whole mass is frozen,

and which will also necessarily include the fall of the

external surface considerably below 32° ; the heat lost

during this latter part of the process being given in units

in table 8, col. 5.
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1ST.—THE RATE OF THE EMISSION OF HEAT AT THE COMMENCEMENT.

The formula for ascertaining this is

—

(a)

Q X (t' — T') = i'95 X (98 — 32) = 1 29 units

per square foot per hour.

This is the rate at which the heat is lost at the com-
mencement. As the surface of the meat, whatever the

thickness may be, emits the same amount of heat at the

comniencernent, this formula covers the flow for all thick-

nesses at the beginning of the operation.

From the formula, (C x t) + (Q x E x T')

C + (Q X E)

can be ascertained the temperature of the external surface

of the meat when that of the internal surface has commenced
to fall below 98°. This is now given for thicknesses from
I to 6 inches.

(b)
Thickness in inches 12345 6

Temperature of the| g^o o go o .0 o

external surface) ' ^ ^y ^^ :i :j

By the formula Q x (f — T') as above, the rate of emis-

sion at this point of the process is ascertained. It is as

follows, in units :

—

(C)
Thickness in inches ... i 2 3 4 5 6

Flow of heat in units per") .

i ^ u ? Q5 74 61 52 45 40square foot per hourj :^j /^ j tj t

Having found the rate of emission at the commencement,
and at the point where the temperature of the internal

surface is commencing to fall below 98°, the average rate

of the flow is obtained. This is as below, in units :

—

(D)
Thickness in inches ... i 2 3 4 5 6

Average flow in units per") . o o

square foot per hourj 95 9 5 7 4 5

From the temperature of the external and internal

surfaces at this point the average temperature of the mass
can be found, and from that, the average fall from 98°.

This is now given, and also the number of units of heat

removed during the interval.



(E)
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Thickness in inches ...



^
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TABLE II.



I08 AN INQUIRY INTO THE MAIZE DISEASE;

AN INQUIRY INTO THE MAIZE DISEASE
OF THE CABOOLTURE DISTRICT;

BY

J. BANCROFT, M.D.

{Read on 4th June.)

On March 29th, 1886, I received a request from the

Honourable the Colonial Secretary, Sir S. W. Griffith, to

inquire into the causes of the maize blight reported to have
visited the Caboolture district, leading to nearly an entire

loss of yield of grain in the affected crops. I received also,

from the Divisional Board of Caboolture, samples of

diseased maize and the following communication :

—

"Mr. Litherland will bring you some samples of diseased maize.
Those No. i show the disease in the young plant; No. 2, older;

No. 3, at this stage the disease makes rapid growth, the leaves are
soon killed, the cob does not fill out, and the consequence is a
very light grain. No. 4 is quite a different disease, known among
farmers as the ' Curl.' It has made considerable havoc among
the maize crops the last year or two. We think the disease is in the

roots, as the plants seem unable to take proper hold of the ground
and break off very easily.—G. W. Mallett, Caboolture, 14th
April."

On examination of the curly disease, the young unfold-
ing leaves were found to be covered with little enlarge-
ments, but thrips—insects, which had possibly led to this

curled condition, were not observed.
No disease fungus could be found on the roots of the

maize plants. The foliage had dead strips running longi-

tudinally in parts of the leaf ; but how this was caused
was not evident, whether by bruising from wind or by some
obstruction of the vascular tissue. No fungus was found
on the foliage and no appearance of rust like that on wheat
and oats, a condition occasionally to be found on maize
leaves in summer, as I have frequently noticed in former
years.

Caterpillars were seen in the immature ears as well as in

the stems.
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The abnormal appearances thus noticed resolved them-
selves into three.

1. The curly and nasty condition of the upper foliage.

2. Dead strips in the older leaves.

3. Caterpillars in the developing ears, and the same
boring into the stems.

To clear up the matter, I visited a maize field near
Luggage Point, and carefully inspected a blighted crop.

Here every stem of maize was perforated by caterpillars,

and it was clearly evident that, the stalks being bored
extensively, both below the ears and between them and the

upper flower, they had spoiled all chance of grain develop-

ment. I reared a number of the caterpillars from these

bored stalks as well as some from the abortive ears.

On April 19th I telegraphed to the secretary of the

Farmers' Association at Caboolture, asking him to kindly

examine if all the blighted maize stalks were perforated by
boring caterpillars, and received the following reply :

—

" On examining the maize, I find a good many affected with

the boring caterpillar you speak of. They have been more or less

prevalent in the late maize crops for years. I do not think they

have much to do with the rust, with the exception of weakening the

plant, and which is consequently less able to resistthe rust I find

that maize that has been well worked and kept perfectly clean,

although badly rusted, will yet mature a fair cob, but even these

patches of maize are much lighter than they should be for the

labour bestowed upon them.—G. W. ]\Iallett, Caboolture, 22nd
April."

As this statement gave me no assistance, I asked Mr.
Price Fletcher, of the Queenslander newspaper, to interro-

gate the farmers he came in contact with, and the replies

given to him by a number of intelligent observers were to

the effect that the caterpillars had extensively bored the
stems of all the blighted crops. The grubs, which I had
previously collected at Luggage Point, were kept under
observation, and on May ist resolved themselves into

orange-coloured moths with black spotted wings—the same
that had been found eating the unripe peaches for several

seasons past.

Mr. H. Tryon, assistant curator of the Museum, at the
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same time hatched out the moth from maize stems, and one

specimen from the stalk of a dahlia.

A single example also was hatched out by myself from

caterpillars found feeding on the senna bean [Phaseolus

gladiatus)^ . This moth, which may be known as the

peach moth, has been referred to Dr. Lucas, of Melbourne,

and he informs me that it belongs to the Pyralidae, and is

named Conogethes punctiferalis, Guenee.

It was thought that this moth, which eats apples as well

as peaches, might be the codlin moth of Europe and North

America, but I am informed at the Museum that the latter

is an entirely different insect.

The caterpillar, when feeding on unripe peaches, may be
observed to tie several fruits together, making burrows in

their substance. The peaches never ripen, do not fall off

the branches, but remain hard and dry on the tree for months.

The grubs soon hatch out into the moth form, seeking later

peaches, apples, maize or other succulent vegetable matter to

lay their eggs in. The eggs are also laid on the female

tassle of the maize, the grubs developing therefrom finding

a home at the point of the developing ear. Should the maize

be insufficiently advanced the grub will bore the maize stalk,

as we find by the experience of this season.

From the early maize a large flight of moths is probably

developed that attack the later maize, and so the chief crop

may be destroyed.

What can therefore be done to reduce the risk of general

maize destruction ? Clearly it will be necessary to husk

the early crops of maize as soon as possible, destroying the

grubs by hand or by passing the ears through the maize

sheller. It would be advisable also to look to the peach

trees and remove the fruit infested by the caterpillars.

t

With regard to the late crops of maize, it would be well to

clean it also, and, if not shelled, the husk should be taken

off the ears and the grubs destroyed wherever found bur-

* This bean has suffered much during the present season from cater-

pillars, which bore into the ripening seeds. They become small brown

moths.

t The small maggot that eats ripe peaches is of another order of insects,

and does not now concern us. It develops into a two-winged fly that, on

casual inspection would pass for a small wasp.
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rowing in the cob and among the grain. Burning of maize
stalks may again be a reasonable act."^

Much yet remains to be done before our knowledge of

the various succulent-stemmed plants that support the
Conogethes caterpillar will be complete. So far, it appears
that the caterpillar is one that adapts itself to civilisation

—

boring into many cultivated plants. It is not likely to

disappear from our field and gardens, and cultivators would
do well to study its life history with care.

EXHIBITS.

By Mr. L. A. Bernays. Fruiting branches of Antidesma
Dallachyanum, Baill., the Herbert Vale Cherry, from plants
growing at Brisbane ; the pleasantly acid drupes being
available for making jelly, and as the source of a grateful
beverage.

By Dr. Bancroft. Two species of moths bred from
caterpillars destructive to the sugar-cane and an imported
bean (Phaseolus gladiatus) respectively.

By Mr. J. Thorpe. A copy of the record of a self-

registering barometer, made at Brisbane during May, with
indications of the successive meteorological conditions
throughout Australia for the same period.

* Burning the cane trash destroys the borer and other parasitic insects
of the sugar-cane. This sugar-cane borer develops into a brown moth. I

have not found the peach moth to attack the sugar-cane.
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ANNUAL MEETING, 2ND JULY, 1886.

The President L. A. Bernays, F.L.S., in the Chair.

The following Report of the Council and Balance-sheet were

read and afterwards, on the motion of E. Palmer, M.L.A.,

seconded by W. A. Tully, F.R.G.S, B.A, adopted.

TO the members of the royal society of
QUEENSLAND.

Gentlemen,—Your Council have pleasure in congratu-

lating you on the satisfactory^ progress of the Society since

the date of the last annual meeting.

On the books of the Society there are now 146 members
—inclusive of 25 whose subscriptions for 1885 are still in

arrear, and exclusive of 5 who have retired.

A census of the Society gives the following results :

—

Corresponding Members ... ... ... i

Life Members (of late Queensland Philoso-

phical Society) ... ... ... ... 13

Life Members (compounded) ... ... ... 11

Ordinary Members ... ... ... ... 121

Total 146

The number of new members elected during the past

year was 38.

It will be seen from the Financial Statement appended

that there is a balance in the hands of the Treasurer of

£98 15s. This amount is, however, chargeable with

liabilities already incurred.

Your Council would then avail themselves of the oppor-

tunity to respectfully urge upon those whose subscriptions

are in arrear the desirability of maintaining the credit of

the Society.

On the side of Expenditure will be found the item

"Editing Publications, 1884-5." This grant was made to

the Honorary Secretary in August, 1885, but the Council are

still under obligations to this officer for much pains-

taking services which cannot be repaid by a money grant.
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The ordinary monthly sittings—nine in number—have

been fairly attended, the average number present being 20,

exclusive of visitors. At these meetings twenty-two Papers
have been read on the following subjects :

—

Ethnology ... ... ... ... ... ... 3
Zoology ... ... ... ... ... ... 7
Geodesy ... ... ... ... ... ... i

Meteorology ... ... ... ... ... ... i

Geology (including Palaeontology and Hydrology) 5
Applied Science ... ... ... ... ... i

Botany (including Agriculture) ... ... ... 5

Three of these Papers have been contributed by gentlemen
who are not members of the Society, to whom, accordingly,

your thanks are especially due.

In addition to these papers, short notices on isolated sub-

jects have from time to time been presented at the

meetings.

The second volume of the Society's Proceedings has been
published, and is being issued to the members, and dis-

tributed to societies and public scientific institutions, many
of which have furnished publications in return.

By this system of exchange, and by the liberality of

private donors, the library of the Society has been enriched

by the reception of 148 books, pamphlets, or papers

—

received from 24 societies, 1 1 Government Departments,
and 10 individuals. Particulars of these accessions, which
include works of great value, have been announced from
time to time in the Monthly Abstracts of the Society's

Proceedings.

In view of the rapidly increasing dimensions of the

library, and for the purposes of the Society generally, your
Council applied in March to the Government for the use of

a room, and learnt with regret that no suitable one was
available. With this end in view further measures, how-
ever, have since been adopted which are likely to be
successful.

For the purpose of giving the members more ready access

to the books possessed by the Society, the Council appointed,

in December last, an honorary librarian in the person of

I
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Mr. H. H. A. Russell, who had expressed himself as willing

to perform the duties connected with that post.

Your Council have held thirteen meetings, and amongst

their labours early addressed themselves to the work of

preparing an amended Code of Rules, as suggested at the

last Annual Meeting. This Code of Rules, the emenda-

tions contained in which are familiar to you, was circulated

amongst the members in October 1885.

The resignation of their respective offices by the Trea-

surer, Mr. W. D. Nisbet, and Mr. R. C. Ringrose, owing to

absence from town, was accepted with regret.

As the result of a previous suggestion made to the

Council, a Forbes Expedition Aid Fund was opened, on the

invitation of the President, at the monthly meeting of the

members held on 4th December, 1885, and the Honorary
Secretary appointed Treasurer thereof. Subscriptions to

this Fund, at the time of its being closed, had already

amounted to ^^94 13s. 6d., when further appeal was received

on behalf of Mr. H. O. Forbes, whose operations in New
Guinea had been suspended. This led to the Fund being

re-opened, with the result of additional subscriptions being

received, raising the total to £145 los. One hundred

pounds of this amount has already been forwarded to Mr.

Forbes, and the receipt of the same acknowledged by him.

Such is a brief statement of the work of the Society

during the past year.

Signed on behalf of the Council,

LEWIS A. BERNAYS,
President.



Q

<
I-!

w
D
a
fc

o

H
>—

I

o

>^

o

^̂
^

Si
<^

IS

oq

•d



ii6 president's address.

Mr. E. Palmer, M.L.A., then moved, and Mr. W. A.

TuUy seconded, the adoption of the Report of the Council

and Balance Sheet, and these were adopted unanimously.

The President, Mr. L. A. Bernays, then delivered the

following address :

—

PRESIDENT'S ADDRESS.

In a young society like ours, it would, I think, be unwise

to expect the President for the year to give a formal address

upon his retirement. There are many members of the Society

who would make good organising heads, and could conduct

its meetings efficiently and with dignity, who would not accept

the office if a formal presidential address were required from
them at the end of their term. In my own case I have not

the leisure to follow carefully the progress of the various branches

of science which we are formed to promote ; nor have I the exact

knowledge of any of them which alone could justify my presuming
to pass them in review before a critical audience. I have, how-
ever, a few words to say before giving way to my successor, and
will make them as few as possible. A branch of the Geographical

Society of Australasia having been established in Brisbane, and
giving tokens of vitality, that phase of scientific research may be
considered provided for, and this Society has been relieved from
its prosecution. When, however, it became known that the

scientific investigations being conducted by Mr. H. O. Forbes in

New Guinea were likely to be hampered, if not brought to an end,

from want of funds, it was thought to be well within the scope of

our functions that we should lend the weight of our organisation

to the collection of subscriptions for the purpose of enabling that

very able investigator to continue in New Guinea the admirable

work which he had so successfully carried out in the Eastern

Archipelago. Although the result of our efforts proved insufficient

to ward off the threatened calamity, the Royal Society of Queens-
land is entitled to the credit of having been the first, and, as far as

my information goes, the only one of the various scientific organi-

sations of Australasia, to take the practical step of organising a
fund for this purpose. It is to be hoped that before the season

recurs at which Mr. Forbes could effectively renew his work the

necessary funds may be forthcoming to give him a fresh start, and
a reproach be thereby removed from this group of colonies which
is so intimately concerned in the accurate development of the

geography and natural history of British New Guinea. We may
rest well assured that the scientific enterprise of our German
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neighbours there will never rest until both the geography and the

natural history of their portion of the country is well known and
accurately recorded ; and in the accomplishment of this end, the

great national capacity for scientific exploration and investigation

will, doubtless, be substantially aided by the German Government,
if even the entire work will not be undertaken by the State. A
revision of the rules has included the adoption of a new rule

giving to the council the power to establish sections for the

furtherance of original research. It is matter for regret that this

change has not yet borne fruit, but as we become stronger in

members who are specialists, it may be expected that sections will

be formed. There is no doubt that the best of scientific work is

done by those who, whether by themselves or in association with

others, devote their attention to the furtherance and elucidation of

special subjects of research. The transactions of the year have

been marked by the reading of a considerable number of papers,

covering a large number of subjects. Biology has not occupied

more than its fair share of the time of our meetings ; while

ethnology, meteorology, geology, botany, industrial botany and
horticulture, pathology of plant diseases, forestry, &c., have each

in their turn been the subjects of papers and of ensuing discussions.

The Society has also been indebted to one of its members for a

very valuable contribution on the science and art of preserving

perishable articles of food by means of refrigeration. The
exhibits at the meetings have been varied and instructive, and for

these we are much indebted to our excellent colleagues, Mr. C. W.
De Vis, Curator of the Queensland INIuseum, and ' his coadjutor,

Mr. H. Tryon, our honorary secretary. IMention of the museum
reminds me that the society is under an obligation to the trustees

of the museum for permission to meet in their library ; but I would
urge upon my successor and the council for the coming year the

need for something more than a suffrance occupation of a locus in

quo. I am not without hope that an arrangement may be come to

by which we may lease the right to meet and to shelve our books
in the convenient room which, by the kind permission of the

Right Rev. Dr. Webber, Bishop of Brisbane, we are occupying
to-night. Our library comprises a large number of books, perio-

dicals, reports, catalogues, &c., on scientific subjects, which, for

want of arrangement and facility of access, are practically useless

;

and as it appears that the labour of evolving order out of the

chaotic mass of material which we have collected, has warned one

honorary librarian after another off the task, we might with advan-

tage apply some of our funds to a work which, when done, would
have much value to members in rendering available for research a
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large amount of printed matter which is at present practically

useless. I have very little doubt that another good effect of

arranging and cataloguing our library would be to encourage its

increase by donations of books from our members ; while the

existence of a library of reference available for research would
lead to the candidature of new members for enrolment. I am
unwilling to test your patience much further, but I cannot let pass
this opportunity of adverting to a matter upon which I feel warmly
and upon which I must not hesitate again to speak in plain terms,

as I have both spoken and written before on various occasions.

This colony enjoys the unenviable pre-eminence of being the only
one with self-government in the Australasian group which does
nothing systematic to foster, by teaching, the numerous industries

which our marvellous range of soil and climate is capable of

calling into existence. New South Wales, Victoria, South Aus-
tralia, Tasmania, New Zealand, have each among their public

servants men combining these qualifications of science and
practical knowledge which, in matters affecting the cultivation of

the soil, are of late years—owing chiefly to the example of Kew

—

so often to be found in the same individual, and which when
rightly directed afford such material aid to the farmer and the

gardener in developing to their fullest extent the capabilities of

soil and climate. The State in India and the Governments of

some of the small Crown colonies relegate to the control of men
combining high scientific attainments with the knowledge of a
trained gardener, the whole of the State expenditure on gardens.
There are no industries so calculated to increase the wealth of a
young country as those involved in the development of the

capabilitie-s of the soil ; and if this be admitted it is wonderful
that the interests of those engaging in these industries should have
been so neglected. It appears to have been thought that the duty
of the State was performed by providing facilities for obtaining
land, whereas in fact it had only then commenced. Mining has
long had a State department to itself, with a staff of geological
surveyors, grants to mining museums, diamond drills, and
encouragement and assistance of all kinds ; and yet as a source of

national wealth mining is not to be compared in importance to the

cultivation of the soil. In the one case the mineral is extracted

and there is an end of the value of the land ; but the intelligent

and well directed cultivation of the soil is a practically inexhaust-
ible mine of wealth. I do not hesitate to affirm that the time has
long since come when agriculture and horticulture should have
the advantage of State supervision and advice. I am not trenching
upon the realms of politics in saying that I think this would be
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best effected by the creation of a Minister for Agriculture ;
and

that to make his administration more effective he should have at

his elbow a man of the training and with the special qualifications

which I have described. It is no reflection upon the admirable

administration of Mr. De Vis, as curator of the museum, or upon
the acknowledged services rendered to science by the labours of

Mr. Bailey, as Government botanist, when I say that our museum
is singularly defective in the absence of sections of technological

and economic botany. There is no doubt a sufficient reason for

this in the want of space ; but if I had the ordering of things, the

mummies and the ethnological curios would give place to the

legion of educational exhibits involved in the full meaning of those

phases of museum illustration. We seem to be drifting farther

and farther from the recognition of science-with-practice in the

cultivation of plants as a subject deserving inclusion in our

educational system. At one time we made a pretence at a botanic

garden ; a poor one I admit, but there was at least the recognition

of the principle that it should possess educational features. Now
the pretence is not even left, and it has become a mere garden and
promenade. It may be said that, as one of the trustees, I am
partly responsible for this ; but, while not thinking it necessary to

refuse my assistance in managing the gardens in their present

form, my views of what they should be were given formally to the

Government, from whom I accepted the appointment, and are on
record. I must not close my remarks without bearing testimony

to much that has been done by our valued colleague. Dr. Bancroft,

to aid the labours of the tiller of the soil in Queensland by
throwing light upon some of the hindrances to successful cultiva-

tion, and by his pioneer experiments with new plants and new
species. I should much like to see the various papers and leaflets

which from time to time have issued from that gentleman's pen
brought together, as they would form a highly interesting and
instructive volume.

A vote of thanks having, on the motion of Mr. R. Roe,

been unanimously accorded to Mr. L. A. Bernays for

his address, the folic wing Officers and Council for the

ensuing year were then elected:

—

President, A. Norton, M.L.A. ; Vice-President, C. W.
De Vis, M.A.; Council, F. M. Bailey, F.L.S.; L. A.

Bernays, F.L.S.; J. Tolson, Esq.; Richard Rendle, F.R.C.S.;

W. A.Tully, B.A., F.R.G.S. Dr. J. Bancroft was appointed

Treasurer, a second nominee having been declared ineli-

gible through absence from the colony ; and Mr. Henry
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Tryon was re-appointed Honorary Secretary, no other

member being nominated for that office.

On the motion of Mr. W. A. Tully, Mr. D. O'Connor was
appointed auditor of the Annual Financial Report of the

Treasurer.

FRIDAY, 6th AUGUST, i

The President, A. Norton, Esq., M.L.A., in the Chair.

The Chairman briefly acknowledged the honour conferred

upon him in his election to the
^
ost of president at the

annual meeting.

NEW MEMBERS.

Mr. W. H. Rands, F.G.S., A.R.S.M.; and Lieutenant-

Colonel E. R. Drury, C.M.G.

DONATIONS.

"Occasional Papers on the Flora of Queensland," No. i,

by F. M. Bailey, F.L.S., etc. Brisbane, 1886. From the

Author.
" Detailed Catalogue and Guide to the Geological Exhibits

in the New Zealand Court, Indian and Colonial Exhibition,

1886," by James Hector, C.M.G., M.D., etc. WelHngton,

1886. From the Author.
" Proceedings of the Canadian Institute," 3rd Series,

Vol. III., fasc. 2 and 3. Toronto, 1885-6. From the

Institute.
" Proceedings of the Linnean Society of New South

Wales," 2nd Series, Vol I., Pt. i. Sydney, 1886. From
the Society.

" Transactions and Proceedings and Report of the Royal

Society of South Australia," Vol. III. Adelaide, 1886.

From the Society.
" Annali del Museo Civico di Storia Naturale di Genova,"

Series 2, Vol. II. Genova, 1885. From the Director of

the Museum.
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" The Chemist and Druggist of Australasia," Vol. I., No.

6. Melbourne, 1886. From the Editor.
" List of Members of the Geographical Society of Aus-

tralasia, &c." Melbourne, 1886. From the Society.
" Twelfth Report of the Acclimatization Society of

Queensland." Brisbane, 1886. From the Society.

"The Australian Irrigationist," Nos. 21, 22, 23 and 24.

Melbourne, 1886. From Mr. W. Weedon.
" Select Extratropical Plants," by Baron Ferd. Von

Miiller, K.C.M.G., M.D., Ph.D., F.R.S., etc.; New Vic-

torian Edition. Melbourne, 1885. From the Author.
" Summary Report of Operations of the Geological and

Natural History Survey to 31st December, 1885." Ottawa,

1886. From the Director.
" The Fourteenth Annual Report of the Board of Direc-

tors of the Zoological Society of Philadelphia." Philadel-

phia, 1886. From the Society.

"The Journal of Conchology,," Vol. V., No. 2. Leeds,

April, 1886. From the Conchological Society of Great

Britain.

"Presidential Address" (Roy. Soc. N.S.W., 5th May,
1886), by Prof. Liversidge, F.R.S., President. From the

Author.
"Victorian Naturalist," Vol. III., No. 3. Melbourne,

July, 1886. From the Field Naturalist's Society of Victoria.

" Russkago Geographeskago Obshtchestva," Pt. 3, 1885.

St. Petersburg. From La Societe Imperiale Russe de
Geographic.
"The Gold Fields of Victoria—Reports of the Mining

Registrars for the quarter ending 31st March, 1886." Mel-

bourne, 1886. From the Secretary of Mines and Water
Supply.

"Bulletin of the American Geographical Society, 1886,"

No. I. New York, 1886. From the Society.

"Appendix to the Catalogue of Exhibits (Colonial and
Indian Exhibition, 1886, Queensland Court)." Brisbane,

1886. From the Queensland Commissioners.
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The following papers were read :

—

ON A FEMUR PROBABLY OF THYLACOLEO;
BY

C. W. DE VIS, M.A.

{Read on 6th August, 1886.)

(Plates III. and IV*)

Any part presumptive of the skeleton of Thylacoleo

deserves attention ; if it be one with a promise to throw

light on the mystery of the animal, so much more is it

welcome, and few relics are better able to do so than a well

preserved femur. Such is the fossil under observation, but

since it comes before us with a pretension like this and is,

as usual with those from the Darling Downs, an isolated

bone, it behoves us to ascertain with proportionate care

whether there are reasonable grounds for believing it to

have been the growth of Thylacoleo.

Fortunately we have not far to seek for a sufficient token

of its marsupiality; we find it in the transversely-undulated

surface of the inner condyle. But the presence here of a
longitudinal groove formed by such undulation may be

thought to prove too much for our purpose since we recog-

nise it as a modification restricted (in its present degree)

to the kangaroos and related evolutionally with the faculty

of leaping. The suspicion germinated that the fossil is the

femur of a kangaroo is, however, quelled at once by the

absence of the characteristic cavity above the condyle, by
that also of the quadratus tubercle, by the depression of the

great trochanter, and by the whole facies of the bone.

The kangaroos (Hypsiprymnidae inclusive) being disposed

of, we might proceed to compare our fossil with the femurs

of the remaining families, but the progressive steps of

further elimination would be tedious to read, though they

* The figures represent the bone reduced in the proportion indicated,

i.e., 13s : 296.
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may have been pleasant to take, and the observations fol-

lowing may suffice to persuade the osteologist that a record

of the differences between the fossil and the femurs of the

Phalangistidae and Peramelidae is not necessary. It is

enough to say that, while as a whole the fossil femur stands

alone, it comprehends largely, but to an unequal extent,

elements of the two families left, the carnivorous dasyures

and rhizophagous wombats. From among the dasyuridae

we may dismiss Thylacinus without hesitation, and with a

little reserve Dasyurus itself as too widely differentiated.

Sarcophilus on the one hand and Phascolomys on the other

now remain as the limits of the comparison, to be instituted

with the aid of brief description.

The bone is in general form unlike any recent femur
known to the writer, inasmuch as it tapers gradually from
the proximal end to the distal third-fifth, and is in its

proximal moiety rather strongly curved, both inwards and
backwards. A result of the inward curve is that the angle

made by the axis of the shaft with that of the head and
neck is considerably less than obtains in Sarcophilus and
Phascolomys, and to the same degree approaches the angle

normal in the kangaroo.

The articulating surface of the head is, from the inner

front point of view, more than hemispherical, a feature dis-

tinguishing Sarcophilus from Phascolomys. Its upper sur-

face is more widely and distinctly flattened than it is in the

latter genus, and the circular area produced is more central.

There is therefore no pit for a ligamentum teres near the

posterior part of the periphery, as in Sarcophilus. The
curve of the neck, as it passes into the great trochanter, is

uninterrupted either by the deep groove of constriction

seen in Sarcophilus or by the shallowed channel of Phas-
colomys. The prominent lesser trochanter is the termina-
tion of a broad elevated ridge running upwards and
outwards to the top of the post-trochanterian fossa. This
ridge is in the wombat (P. platyrhinus) represented by lineae

asperse traversing a low turgidity of the bone, and is in its

median half altogether wanting in Sarcophilus. The ridge,

descending from the lesser trochanter, contracts in thickness

gradually, not immediately as in the recent genera, curves

suddenly outwards, and subsides on the middle of the
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posterior surface of the shaft at about the same relative

distance from the lower (distal) end of the post-trochanterian

fossa as in Sarcophilus. By this sudden curve of the ridge,

the trochanter is rendered apparently more than usually

prominent. In Phascolomys the ridge descends with a
rather convex edge, much less obliquely (its directions in

Sarcophilus being intermediate), and terminates low down
on the inner edge of the hinder face of the shaft. The
post-trochanterian fossa, vertical in the wombat, is in the

fossil a little inclined, and were not this end of the bone
inwardly curved the fossa would be even more oblique than
in Sarcophilus. The great trochanter is, on its outer sur-

face, regularly convex both transversely and longitudinally
;

its anterior edge forms a continuous ridge, the proximal
half of which is in advance of the distal and gaming promi-
nence, folds a little over forwards and forms one of the

distinctive features of the bone from an anterior point of

view. The trochanter terminates distally with a feeble

tumidity, as in Sarcophilus, but situated lower upon the

shaft. The tubercle familiar to us in the wombat is con-
spicuously absent. The trochanter, rising a little above the
head, is more elevated and has a sharper apex than in

Phascolomys, and in these respects resembles that of the

recent carnivore, with which it further agrees in the separa-
tion of its apical portion from its anterior base by a deep
groove which is but faintly marked in Phascolomys. But
the form of the base, as a single and well-defined eminence, is

better conserved in the latter genus than in Sarcophilus, in

which it is partially divided by a sinuosity of the epiphysial

suture.

The summit of the anterior surface of the shaft beneath
the neck is, in the wombat, rather deeply concave. Sar-
cophilus and the fossil have in this part an equally moderate
degree of concavity. They also present a similar oblique
flattening of the inner foreside of the lower two-thirds of

the shaft contrasting with its symmetrical convexity in

Phascolomys. On the hinder surface, the pit immediately
proximad of the inner condyle of Phascolomys, is not found
in the fossil. The supracondylar concavity is shallower
than in Sarcophilus, shorter than in Phascolomys. It is

bounded on the inner side by an angular ridge rising from
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the condyle and merging quickly into the convex edge of

the shaft above ; externally, by a convex edge, as in Sar-

cophilus. This edge, however, becomes, at some distance

from the condyle, a sharp ridge, which runs inwards upon
the shaft and subsides in a low rough swelling (possibly the

insertion of the quadratus) occupying the middle of the

mid-fourth of the posterior face. Above this swelling, on
the inner edge of the shaft, is the very small foramen for the

interfemoral artery.

At the distal end of the bone sarcophiline affinities

preponderate greatly—phascolomine are virtually absent.

The most conspicuous feature of this extremity in the

wombats, recent and extinct, is the superior length of the

inner condyle whose articulating surface is on its inner

side produced upwards into a gibbous prominence from
which the epiphysial line slopes downward in its outward
course. The writer is not aware of any other marsupial in

which the inner condyle is the longer—in almost all, e.g.,

Sarcophilus, it is distinctly the shorter, and our fossil obeys
the general rule. In it also the inner edge of the articula-

ting surface of this condyle is deeply sinuous above
(anterior to) the middle of its length—marsupial femurs

generally (excepting that of the wombat) show a similar

sinuosity in varying degree and position, but none so

strikingly parallel to that of the fossil as Sarcophilus. The
anterior portion of the articulating surface of the outer

condyle is as boldly but not as broadly convex as in

Macropus, but in its backward course the convexity is

interrupted by a depression of the outer two-thirds of the

surface deeper than in Phascolomys but not, as in Sarco-

philus, continued outwards as a groove upon the non-

articulating surface. Behind the pit-like depression, the

convexity is resumed ; but quickly changes into the broad
groove before mentioned which occupies the greater part

of the surface. Unfortunately, the part which in Macropus
forms the prominent outer lip of this groove and which
would enable us to gauge its comparative depth, was
broken off before burial (it is the sole imperfection of the

bone), but it appears to have been somewhat less deep than

in M. major. The intercondylar groove is relatively

narrower and, instead of expanding mesially, is a little
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We may sum up the whole by saying that sarcophiline

affinities are dominant, phascolomine subordinate, macro-
pine concomitant.

There is but one post-tertiary mammal at present known,
to which, if carnivorous, such a femur could have belonged,

a statement which, if true, raises a provisional assumption
that it did belong to the animal in question, that is, Thy-
lacoleo. The latter "if" is baseless to any one recalling

mentally the several mammals discovered in the drift.

That there may be another undiscovered, which will

eventually put forward a better claim to ownership, goes
without saying ; but if we can connect the unknown with the

known, it is our duty to do so. The former " if
"' cannot

be quite so curtly dismissed, since the carnivority of Thyla-

coleo is (or has been) denied. Whatever arguments have
been used against it, they seem, in the judgment of the

writer^ to be more than counterpoised by the simple fact

that the animal had no efficient molars—a pair of shears on
each side of the head, and practically no grinders, is hardly

the equipment of a herbivorous animal, dependent for its

existence on the thorough mastication and salivation of the

grass, leaves, twags, or roots which it crops or gnaws. On
the other hand, grinders are not necessary to the absolute

carnivore, whose food requires but the scantiest preparation

for the solvent action of the digestive organs. The contro-

versy is not, of course, affected by the present fossil, for it

is only they who believe in the carnivorous habits of the
" Marsupial Lion " who may be asked to admit it as con-

firmatory evidence—only they can grant that it could
belong to Thylacoleo. At the same time, their opponents
may fairly be invited to consider whether the future dis-

covery of the carnivore to which this femur belonged, or
the carnivority of the beast to which, as a carnivore, it might
have belonged, is the more probable. Always supposing
Thylacoleo to have been a carnivore, the reasons for putting

forward the present fossil as its femur are, its suitable size

and decidedly carnivorous affinities. The most threatening

objection to such determination seems to be that the den-
tition of Thylacoleo is highly specialised, while the sup-

posed femur is so generalised as to commingle the

characters of at least three distinct families. But if Thyla-



128 FEMUR PROBABLY OF THYLACOLEO.

coleo be, as it is held to be, a survival of the Plagiaulacidae,

the difficulty is minimised; we can understand the retention

of the characters of the more generalised stock in the limb-

bone concomitantly with a modification of the old specialisa-

tion of the teeth for the particular needs of the survivor.

Accepting it then (provisionally) as the femur of Thyla-

coleo, we derive from it a better idea of that animal than

the teeth alone can give us. In the wombat and Tasmanian
devil, both short-headed animals like Thylacoleo, the

length of the femur is one-fifth less than that of the

cranium—in Thylacoleo it is one-fifteenth greater. In

accordance, therefore, with the other indications of its

saltatory, or at least subsaltatory, mode of progression, it

appears to have had the hind limb relatively elongated.

From its size (greater than that of a full-grown kangaroo)

we can hardly suppose it to have been of arboreal or

fossorial habits. We may therefore conceive it, so far, as a

saltigrade carnivore, or rather ossivore, with a relatively

large and short head, and presumedly short feet, armed
with prehensile claws. Such an animal may not have been
as fell a destroyer as its name implies, or even as were its

smaller contemporaries, Thylacinus and Sarcophilus, but

its functions, though restricted to clearing away the dead
and dying from amongst the living, were no less useful.

Poetry must reluctantly give place to lowlier prose.
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ON THE MINERAL RESOURCES OF KIL-

KIVAN, WIDE BAY, AND ON THE
RECENT DISCOVERY OF COBALT ORE
IN THAT DISTRICT;

BY

W. FRYAR, Esq., Government Inspector of Mines.

(Read on the 6th August.)

The metal cobalt is scarcely known to Queenslanders as a
metal. We have all seen it or heard of it as a pigment,
and have witnessed its effects in the hands of the artist and
painter, in the colouring of porcelain and other earthenware,

and perhaps more frequently in the varied shades of colour

infused into glass. But in the normal condition of a
metallic ore it has not up to the present time enriched the

colony ; for, although small quantities, traces, so to speak,

have been found in some ores, it does not appear to have
occurred, even to the sanguine mind of the prospector or
speculator, that, in any case, there has been sufficient found
to give so much as an appreciable addition to the value,

estimated on other considerations, of the discovery.

The neighbourhood of Kilkivan, however, adds to its

already varied laurels in the production of minerals, by
presenting a possession unique, not only for Queens-
land, but so far as the entire Australian continent is

concerned, and probably in some essential particulars

unsurpassed anywhere. It may be mentioned that the
immediate locality has been found to be rich in nearly
all the precious and useful metals. The gold of the " Rise
and Shine," the " Long Tunnel," the " Black Snake," and
other lines of reef at various divergent points, has from
time to time aroused the energy and raised the hope of the
prospector, and its discovery stimulated the enterprise of

the hardy miner, attracted the attention of the investor,

and, in many cases, excited the cupidity of the speculator.

Gold has, however, been obtained both from the alluvium
and quartz reefs of the neighbourhood, and occasionally, as

K
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at " Black Snake," in rich patches, where, it is said, on the

prospectors turning over a log, three black snakes were
disturbed from their lair, and some pounds weight of gold

exposed to view, which fortunate circumstance originated

the gold and other mining enterprise of the neighbourhood,

and gave it the name which, underany other circumstances,

would not have conveyed any very pleasurable sensations,

nor have had a very welcome reception by the diggers or

any other class of bushmen.
Silver has also been found in the neighbourhood ; some-

times associated with gold, sometimes with copper and
other minerals, and occasionally in thin lodes of galena,

which, with the lead and sulphur, generally carries a small

percentage of silver. The silver, however, constitutes the

most valuable and only product likely to make galena lodes

W'Orth working, under the peculiar conditions of labour and
carriage attendant on the utilization of minerals in the

remote and hilly districts outside the general line of railway

communication ; although the time is not far distant when
the township of Kilkivan will enjoy the benefit of railway

connection with the rest of the colony, as it is now
blessed with telegraphic, when it is to be hoped that

great impetus will thereby be given to the prosecution of

an industry in which the district gives abundant promise.

In addition to gold, silver, and lead, copper may be
incidentally mentioned, and to win this a considerable

amount of work was done in erecting furnaces, sinking

shafts, &c., but, unfortunately for the district and the

colony, the difficulties of labour and transit, and the low

price of the metal, effectually prevent the prosecution of

such an enterprise at present.

Touching another of the metallic ores found in the

neighbourhood, a much more hopeful and promising con-

dition of things appears to exist. Some years ago certain

veins of cinnabar were discovered, and for some little time

worked with the most primitive appliances, and, as is usual

on new mining fields, under very great disadvantages.

With the assistance of an old oil-drum, for a retort, however,

as much as 2^ per cent, of mercury was, I am informed,

obtained from the ore. Now, when it is understood that

one per cent, is nearly equal in value to i oz. of gold per
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ton of stone, and the difficulty and cost of extraction very

much less than in the case of gold from auriferous quartz,

it will be seen that with any reasonable quantity of ore

there should be no difficulty in working these mines at a

handsome profit. Indeed the British public have apparently

arrived at this same conclusion, for we find that a company,
with a capital of ^{^400,000, has been formed in London to

work these mines, and, by recent reports, a manager, with
some of the necessary plant and appliances, has already

arrived and operations will shortly be, if they have not
already been, commenced.

Bismuth and zinc ores have also been found in small

quantities in the neighbourhood, but the ore most recently

brought under notice is a compound of cobalt nickel and
manganese ; all of value in the arts and manufactures of the

world, although the last mentioned has been found in

quantity at Gladstone and has not been worth working on
its own account. Whilst, however, under the peculiar cir-

cumstances of the colony, it may be valueless when found
unassociated with more valuable minerals and perhaps in a
refractory state, that is no reason why, when obtained as a
residual or by-product in the extraction of such minerals, it

may not be a very considerable element in the gross returns

of the undertaking.

Touching the value of the other constituents mentioned,
there can be no question, whilst the minor accompaniments,
such as arsenic and sulphur, may or may not be turned to

account.

The reef or lode of this ore now being opened is situated

on one of the spurs near the heads of Wide Bay Creek,
and between the tributaries of that watercourse known as
Fat Hen Creek and Copper Mine Creek. This spur slopes
away from the place where the mine has been opened in a
northerly direction, and is probably 1,000 to 1,200 feet

above the valley and may be nearly 2,000 feet above sea
level, although having been unaware, when leaving Bris-

bane, that I would be in that or any similar locality, I was
not provided with an aneroid, and consequently speak from
very imperfect data. The crown of the hill known as Mount
Clara is a little to the south of the mine, and the outcrop of

the reef runs along the eastern slope not far from the top
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and almost in a true north direction. Immediately beneath

the opening the reef measures 21 feet 8 inches in thickness,

dipping heavily to the west. The tunnel which has been
driven has been begun on the top of the reef in a partially

decomposed very soft serpentine rock, and dips two in

three, i.e., at an angle of about 34 degrees. The top of the

reef is not closely followed, however, but is evidently lost

after going a few feet, the rope wearing a projection of

it to a fine polish of a beautiful blue colour and metallic

lustre. This is 10 or 12 feet in from the outcrop ; but at 12

yards in, an offshoot, several feet in thickness, is cut, and at

18 yards another such offshoot is reached. At 28 yards,

driving has been stopped in the westerly direction, and a

backset begun in a south-easterly one at an angle dipping

very little from the horizontal, and in this excavation the

two offshoots mentioned above are cut through ; whilst at 12

yards the main lode, or what appears to be the main lode,

is intersected and carries very good mineral. (A sample
of this, broken off at the face, was shown at the

meeting.)

It must not be supposed, however, that the whole 21 feet

of reef is constituted on a par with this particular sample
;

it would be contrary to the known composition of lodes

generally, and especially those of great thickness, which,

though carrying valuable, precious, or useful ores of metals,

these are rarely the unaccompanied occupants of them. The
other chief components, however, being of commercial value,

particularly the nickel, this thickness will not be so much
of a bar to profitable working as it must be in cases where
the " gangue " is valueless. And when it is remembered
that the veins of cobalt ore hitherto discovered and worked
are very thin, and that the supply being limited there has

been no inducement to find out other applications for it in

the arts, it may readily be surmised that the discovery is

expected to effect a very considerable change, both in the

supply of raw material and in the application of the purified

article to the various arts of civilised life. The difficulty of

extraction, however, may be a bar to the application of

scientific chemistry on the spot, and the refractory ore may
even require to be sent abroad for manipulation, but with a
railway to the mines and with this unusually large supply
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it may fairly be hoped that we have here another pledge

of the future prosperity of the mining industry in a district

which has already given promise of reward to legitimate

enterprise in various classes of mining.

I have found great difficulty in obtaining any statistical

information touching the quantity of cobalt used, or its

value either in the raw state as ore, or at any of the stages

through which it may have to pass in process of extraction

and purification, and the value of the product of a

chemical operation is often only a poor guide to an estimate

of the value of the raw material employed. Conse-
quently little can be known here of the actual value of the

ore in the mine. It may be safely assumed, however, that

whether operations be confined to mining the ore and
shipping it, for sale abroad, or it be chemically reduced
on the spot ; the discovery and working of another mineral

not hitherto produced by the colony, and one which is found

richer in metal and in larger quantities of ore than is usual,

is a not unimportant step in our onward progress ; for on the

percentage composition of the ore, the quantity of ore in the

vein, the thickness of the lode, and all the other incidentals of

locality, cost of labour, carriage, and the like, the profit-

able working of a mine principally depends.

The statistics of quantity and value which I have seen,

in most cases, put the ore as of nickel and cobalt. In the

United States of America in 1882, the value was ;^3ooo,

but the quantity is not stated. In Germany in 1881, 191

tons value ;^i 3,005, equal to ;^68 per ton. In Spain in

1882, 40 tons value j^i046, equal to £,2^ per ton. In

Norway in 1878, 108 tons value ^11,112, or ;^i03 per ton.

Sweden produced an average of 153 tons per annum during
10 years, but the value is not stated. The value of ore of

nickel and cobalt is given variously at from ;^40 down to

;^4, according to quality and locality.

There is no definite information obtainable touching the

value of any specific quality of ore with which to test the

value of the ore now mentioned as having been recently

discovered.

These points are referred to because, although not new
or scientific, and therefore perhaps not quite within the

scope of the Society, they very materially affect the
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important consideration of the value of the discovery to the

colony.

Touching the uses and qualities of cobalt, Greenwood
says—" Cobalt is chiefly used in the arts in the form of

oxide, silicate, or other chemical combinations constituting

the bases of a large number of pigments and material

largely employed for imparting a blue colour to glass,

enamels, &c." The specific gravity of the metal is given as

8"957 ; it is highly magnetic and of great tenacity, a wire
of cobalt supporting twice the weight required to break a
similar wire of iron ; it is considered the most malleable of

metals, and it is not sensibly oxidised by exposure at

ordinary temperatures.

The following is an analysis of the ore here referred to,

presumably by Mr. K. T. Staiger, appended to an exhibit

in the Queensland Museum :

—

Cobalt
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a railway as that of mining, whether it be of cobalt and
nickel ores, of cinnabar, galena, copper, or gold, all of

which, as we have seen, are found in greater or less abun-

dance in the neighbourhood.

Coal, it is admitted, yields more work for railways, but

could scarely be mentioned in connection with the metallic

ores, but the coal of Miva and Munna Creeks, near the

Kilkivan line now in course of construction, has long been
known as a prospective, if not a present, source of wealth,

and very excellent specimens were shown me by the con-

tractors for the line, Messrs. M'Dermott and Owens, who
have in a praiseworthy manner taken special note of the

mineralogy of the district which this line is traversing.

The branch line is now opened to the Mary River, a dis-

tance of four miles from the junction. A bridge of very

considerable dimensions is erected across the river suitable,

not only for the railway, but for ordinary vehicular,

horse, and foot traffic. The rails are laid a distance

of 12 miles further still, and the contractors' engine travels

that distance. In the cuttings near the river the aqueous
deposits of the coal measures are visible, but further on a
varied and interesting exhibition of volcanic and plutonic

phenomena is seen exposed, particularly in the sidling

cuttings on Bong Millerer Creek.

The line may thus be said to be completed as far as Wool-
gar, and its construction is well advanced, a distance of 10

miles further, towards Kilkivan, which will be the terminus of

the line, so far as at present arranged. The distance hence
to the newly-opened cobalt mine is about 10 miles by the

nearest practicable route, the direct distance being pro-

bably from five to six miles. The Mount Corra and Black
Snake are in the immediate neighbourhood

; also, if a some-
what more circuitous route be taken, the cinnabar mines
would be included within the operations of such means of

communication.
As this would probably, however, be a question for the

mine owners, we can only conclude with a hope that the

wealth of minerals proved to exist in that neighbourhood
may, within a reasonable period of time, add to the realised

wealth of the colony and assist in relieving the present
somewhat depressed condition of mining in the neighbour-
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ing gold mining township of Gympie, which, in its early

days, did such good service in lifting the colony out of the

slough of despond engendered by the depression of 1866,

severely felt and long remembered by many of the residents

of the city of Brisbane in the earlier days of our now pros-

perous colony.

NEST AND EGGS OF THE JABIRU;
BY

W. T. WHITE, Esq.

WITH AN

INTRODUCTORY NOTE;
BY

HENRY TRYON.

{Read on 6th August, 1886.)

Our Australian Jabiru, though never met with in Victoria

or South Australia, is generally distributed throughout the

remainder of the continent, being for the most part

restricted to the coast districts, and seldom found more

than 300 miles inland. It is nowhere plentiful, though it

may be occasionally seen in some numbers about such

estuarine waters as those of the Herbert River. Difficult

to approach, its large size and conspicuously handsome
appearance render it a favourite mark for the sports-

man's rifle, so much so that already it is a bird

unheard of in the neighbourhood of settled districts. That

the Jabiru is doomed to extinction, unless steps are taken

to prohibit its slaughter, there can be little doubt;

the description, however, of its habits and representation

of its appearance given by the Nestor of Australian

naturalists. Dr. G. Bennett, in his " Wanderings," not to

speak of the accounts of less popular writers, will help to

perpetuate its memory. Its history, however, is not yet

completely written, since its nidification and the character

of its eggs are subjects which do not appear to have been
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dealt with by those who have especially written on these

features in Australian bird-life, such as Gould, Ramsay,
Campbell, and others.

The Australian Jabiru, until recently, has been con-

sidered, by writers other than Gould, to be a distinct

species from Xenorhynchus asiaticus. Lath., the Indian

Jabiru. Salvadori, however, points out* that this is not

the case, and further remarks that naturalists in thinking

so have been misled by the description of the bird as given

by Gould, in which that writer states that the feathers of

the back are black, instead of white, as they undoubtedly
are, having wrongly regarded the scapularies as dorsal

plumes. Did this character exist, it were correct to con-

sider the Australian species as being distinct from the

Indian, and not identical with it, as Gould appears to have
done.

Students of Australian ornithology, in the light only of

the ordinary text-books on the subject, and unfamiliar with
the views of Salvadori, will, however, take time to adopt his

correction, and will welcome the following notes as helping
to complete the history of our Jabiru, rather than appropriate
for this purpose what already does so, viz., that which has
been written from a similar point of view concerning the

Indian bird.

There are yet other considerations why it is desirable

to make this record.

As Salvadori also has pointed out, Xenorhynchus asiati-

cus. Lath, (for thus in future must we designate the

Australian Jabiru), forms two colonies, which are for the

most part distinct, one colony (with which we are immedi-
ately concerned) comprising Australia, and extending to

the islands of Torres Straits and to the south-east of New
Guinea, the other colony comprising India, Arracan,
Tenasserim, and Ceylon. It would be interesting, then, to

establish the fact whether or not the birds which are
restricted to these separate regions present differences of

habit, which would probably be the case if this remarkable
fact in geographical distribution were of very long stand-

* Ornithologia della Papuasia e delle Molluche, Pt. 3, p. 378. Torino,

1882.
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ing, even though from the point of view of their organiza-

tion the birds were identical, and what habit more
susceptible of comparison than that concerning incubation.

We must also bear in mind the difficulty of access to any-

published description relating to the nidification and eggs
of the Indian Jabiru. Not to overlook Latham's meagre
notice * the only detailed description existing is that given
by Hume in his " Nests and Eggs of Indian Birds. "t—

a

work scarcely to be met with in any library in Australia.

[The nest of the Jabiru bears great resemblance to the nest
of the eagle (Aquilla audax) in both size and appearance,
but it is always so situated that there is nothing above it.

The bird selects a lofty tree, generally one with the top
broken off, close to the margin of a swamp or lagoon, and
on the highest point of it builds a pile of sticks about three

feet in depth and four in diameter ; a thin layer of grass or

rushes is placed upon the sticks, and upon this surface,

which is almost perfectly flat, the eggs (two in number) are
laid. I am of opinion that the Jabiru, like the Native
Companion, does not lay more than two eggs, J and like

most of the waders breeds during the rainy season.

I am unable to say what the period of incubation is, but
both sexes share in the process.

The eggs were obtained in the neighbourhood of Ingham,
on the Herbert River, in the month of March last year.

The nest from which they were taken was built of sticks in

the ver)^ top of a tall tree growing near a marsh.—W.T.W.]

The following is Hume's description of the eggs of the

Indian bird :

—

§
" In shape they are t}^ically broad ovals, compressed towards

one end, so as to have a slightly pyriform tendency ; elongated
ovals and almost spherical varieties are not uncommon. The eggs
are dull and almost glossless, but though the texture is somewhat

* "General History of Birds," Vol. IX., p. 17. Winchester, 1824.

t Op. cit., Vol. III., p, 607. Calcutta, 1875.

:}: Concerning the number of eggs which the clutch of the Indian bird

contains, Mr. Allan Hume remarks—" Four is certainly the regular com-
plement of eggs, and one of the four is often bad, so that they much more
often rear three than four young ones." {Op. cit. p. 607).—H.T.

§
" Nest and Eggs of Indian Birds."—Rough draft. Part —

,
p. 60.

Calcutta, 1873.
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coarse, they are fairly smooth to the touch ; when fresh they are

nearly pure white, with only the faintest possible bluish-grey tinge,

but after being a few days in the nest they become soiled and

tanned and assume that dingy yellowish-white or pale yellowish-

brown tint so characteristic of storks' eggs. In length the eggs

vary from 2-65" to 3"i3", and in breadth from 1-98" to 2-3"; but

the average of 45 eggs is 2-91" by 2' 12"."

The two Ingham specimens may be fairly considered to

be included in the above definition of Hume. No i

measures 2.926" (75 mm.) in length and 2- 106'' (54 mm.) in

breadth, and is stained to a slightly darker colour than No.

2. The latter measures 2-974'^ (76 mm.) in length and
2-184'' (56 mm.) in breadth, and is also more nearly

elliptical than No. i. Both eggs have their surfaces much
smoother about the middle region than at the poles.

ON FISH ACCLIMATIZATION IN

QUEENSLAND;
BY

D. O'CONNOR, Esq.

(Read on 6th A ugust, 1886.)

I HAVE been requested to give you an account of a recent

attempt to acclimatize English fish in our waters.

Fish acclimatization, although considered in every part of

the civilised world a subject of importance, has hitherto

received little or no attention in Queensland, except from

the gentlemen whose names are mentioned in this com-
munication. At the request of Mr. R. B. Sheridan, M.L.A.,

who obtained the necessary funds, and kindly assisted by Sir

Samuel Griffith, who gave me an official letter to the Chief

Secretary of Victoria, I proceeded to Ballarat a short time

ago, and through the generosity of the Mayor and the

Acclimatization Society of Ballarat, received about a hun-

dred small fish which were placed in six tins of the approved
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pattern, that is, a plain cylinder of 14 inches in diameter

and 16 inches in height, in fact, a large camp kettle, the

cover, which is seldom used, being flat and perforated with

numerous holes. The tins were about one-third filled with

water from the Lake Wendouree, and the fish were put in

them late on Friday afternoon, i6th July; they were the

next morning taken by train to Melbourne, a distance of a

hundred miles, and carried direct on board the s.s,

" Rockton."
This steamer left Melbourne at mid-day. The lish had

stood the journey from Ballarat to Melbourne well, and
appeared quite lively and healthy. The first casualty

after leaving this port occurred shortly before midnight,

and by sunset the next day fifteen trout and one perch

had died ; during the following night one trout, and on
Monday one trout and ten tench died. Between Sydney
and Brisbane there was only one death, a tench; two tench

also died on the road to the Gold Creek reservoir, into

which, shortly before noon on Friday, 23rd July, Mr. R. B.

Sheridan, Mr. E. Kelk, and I had the pleasure of liberating

thirty-six perch, fifteen trout, three carp, and three tench.

They all appeared in good condition when turned out. The
water was changed in Sydney by the Acclimatization

Society's Inspector, whose services were kindly placed at

my disposal by Dr. Cox, an enthusiastic fish acclimatizer,

I have only to add that the fish were not fed during transit,

and the water was serated by means of a garden syringe,

with a fine rose attachment, every two or three hours day
and night.

In view of the great results achieved in Ballarat, where,

from a stock of six perch, Lake Wendouree, and other

waters now swarm with these fish, I think we may encourage
the hope that our late experiment may prove successful.



CHANOS SALMONEUS IN MORETON BAY. 141

ON THE OCCURRENCE OF CHANOS
SALMONEUS IN MORETON BAY;

BY

D. O'CONNOR, Esq.

(Read on 6th August^ 1886.)

Recently some fishermen netted in the south part of

Moreton Bay four fish which were quite new to them.

The Museum fortunately secured one of these, which on
examination proved to be the celebrated Chanos salmoneus
of the Indo-Pacific Ocean. This fish has occasionally been
met with at Port Jackson, and is included in the lists of

New South Wales fishes by Count Castelnau, Messrs.

MacLeay, Tenison-Woods, Ogilby, and others. Mr. Teni-
son-Woods in his chapter on " Fish Acclimatization and
Pisciculture," quotes R.R.C. as follows:—"One other fish

we would suggest to those who are disposed to introduce

and acclimatize fishes of a very superior quality. The Chanos
salmoneus is of the herring family, of large size (two feet

long), extreme beauty and metallic brilliancy, and of the

most exquisite flavour. It is found, though rarely, in these

latitudes, its true habitat being in warmer seas. This fish is

cultivated and kept in tanks in Southern India and Malacca,
where it is highly prized and regarded as an expensive
luxury."

Mr. MacLeay says—" If a little of the enterprise ex-

hibited in the efforts that have been made to introduce the

salmon into our rivers were expended upon the cultivation

of this fish in our coast rivers north of the Clarence, the

result, I venture to say, would be more satisfactory.^'

I have repeatedly heard of the existence of a fish on our
north-eastern coast, whose description accorded strictly

with that of Chanos salmoneus, though my informants
invariably called it Barramundi. This name is applied to

several other Queensland fishes of widely different kinds,

but always to fish which attain large dimensions.

In Fiji Chanos salmoneus is found in fresh water, and
although it is not said whether, in its domesticated state, in

India it lives in salt water or fresh, we may perhaps
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reasonably conclude that, like the ,Gourami, it inhabits

fresh water there also.

The range of Chanos salmoneus appears to be very

great; it is to be found in the Red Sea, where it is known
as " Auged," a name signifying grapes, raisins, or wine.

In India it is known as the " Milk Fish." It is also found

at Zanzibar, the Seychelles, Ceylon, Penang, Formosa,

Cape York, Port Essington, and numerous other places.

Its clipper-like form and powerful fins evidence great

speed, and this may in some degree account for its wide-

spread habitat. For its safety, also, speed appears

indispensible, as it possesses no teeth or other weapon of

defence.

In a fresh state, the eye and post-orbital space is covered

by a very thick and transparent kind of adipose tissue.

There is also a remarkable feature presented by the little

horny plates on either side of the profoundly lobed tail, and
at the base of each of the other fins.

Dr. Gunther states that Chanos salmoneus attains a
length of four feet, and that its flesh is highly esteemed.

EXHIBITS.
The following objects were exhibited:^—The skull and

femur of Thylacoleo, from the Darling Downs ; cobalt ore

from Kilkivan ; the Jabiru and its eggs ; and the fish

Chanos salmoneus, Forsk., Osphronemus olfax (the

gourami), Osteoglossum leichhardti (the Barramundi of

the Dawson River), in illustration of the several papers

read. Mr. C. W. De Vis also drew attention to a

fine example of Patoecus fronto, a curious Blenny which
had been found on the main beach opposite Southport;

and Mr. J. Falconer, C.E., exhibited cores obtained in

boring, as illustrating the occurrence of an apparently

valuable class of coal from a new locality, in the Moreton
Bay District, for that mineral. There was also laid on the

table, on behalf of Mr. J. Thorpe, a chart showing the record

of a self-registering aneroid barometer, made at Brisbane

during the month of July, with indications of the prevailing

barometric conditions in the southern colonies during the

same time.
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FRIDAY, OCTOBER 8th, 1886.

L. A. Bernays, Esq., F.L.S., in the Chair.

FIELD NATURALISTS' SECTION.

The Hon. Secretary, Mr. H. Tryon, having alluded to the

recent formation of a Field Naturalists' Club, as a section

of the Society, stated that the first excursion of the Club

would be held on Saturday, gth October. Members to meet
at Bowen Park at 3 p.m.

NEW members.
W. F. Taylor, M.D., Mr. T. Waram, Mr. L. Corrie and

Mr. F. Corrie.
DONATIONS.

" Results of Rain and River Observations, made in New
South Wales during 1885;" " Local Variation and Vibra-

tions of the Earth's Surface," Roy. Soc, N.S.W., ist July,

1885; and "Anniversary Address," Roy. Soc, N.S.W.,

6th May, 1885, by H. C. Russell, B.A., F.R.A.S., etc. From
the Author.

" Royal Commission on Vegetable Products : Second
Progress Report." Victoria, by Authority, 1886. From
L. A. Bernays, Esq., F.L.S.

"Victorian Naturalist," Vol. III., Nos. 4 and 5. Mel-

bourne, August and September, 1886 ; and " Sixth Annual
Report, 1885-6." From the Field Naturalist Club of

Victoria.

"Journal of the Bombay Natural History Society," Vol.

I., No. 3. Bombay, July, 1886. From the Society.
" Abstract of Proceedings." Aug. 10 and Sep. 13, 1886.

From the Royal Society of Tasmania.
" Donations to the Bodleian Library in 1885." Oxford,

1886. From the Bodleian Library.
" Atti della Societa Toscana di Scienze Naturali," Pro-

cessi Verbali, Vol. V. May 2nd, 1885. From the Society.
" Proceedings of the Canadian Institute,'^ 3rd Series, Vol.

III., Fasc, No. 4. Toronto, 1886. From the Institute.

"Journal of the Asiatic Society of Bengal," Vol. LV.,

Pts. I and 2. Calcutta, 1886. From the Society.
" Proces Verbaux des Seances de la Societe Royale

Malacologique de Belgique,'' Tom. XIV., pp. 1-80.

Bruxelles, 1885. From the Society.
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" Proceedings of the Linnean Society of N.S.W." 2nd
Series, Vol. I., Pt. 2 ; and " Catalogue of the Library."

Sydney, 1886. From the Society.
" Journal of Conchology,'' Vol. V., No. 3. Leeds, July,

1886. From the Conchological Society of Great Britain.
" Russkago Geographeskago Obshtchestva," Tom. XXIL,

Pt. 2. St. Petersburg, 1886. From La Societe Imperiale

Russe de Geographic.

"Australian Museum : Report of Trustees for 1885, with

Supplement.'^ By Authority : Sydney, 1885-6. From the

Australian Museum.
"Notes on some Australian Tribes," by Edward Palmer,

M.L.A. Journ. Atithrop. Inst., Febry., 1884. From the

Author.
" Records of the Geological Survey of India," Vol. XIX.,

Pt. 3. Calcutta, 1886. From the Director.
" Bulletin of the American Geographical Society," 1882.

No. 6. New York, n.d. From the Society.
" Proceedings of the American Academy of Arts and

Sciences," Vol. XXL, Pt., i. Boston, 1885. From the

Academy.
" Mittheilungen der Anthropologischen Gescellschaft, in

Wein," Band, XV., Heft. 3. Vienna, 1885. From the

Society.
" Australian Irrigationist," No. 26. Melbourne, 1886.

From the Editor.

The following Paper was read :

—

INDELIBLE WRITING INKS;
BY

H. W. FOX, Esq.

(Read on 8th October, 1886.J

The object of this paper is to draw attention to a subject

which is well worthy the consideration of the Government
and the public. Although rapid strides have been made in

inventions and improvements of all kinds, especially in

machinery, the very urgent need for an improved quality
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of writing ink seems to have been overlooked. Any
person having to search old documents for information

must have observed the difficulty there is in deciphering

some of the very old ones, the ink having faded to such a
degree as to make them almost illegible ; even now, deeds
may be seen which were prepared in this colony in former
days on which the Governor's signature has almost disap-

peared. If such be the case in so short a period of time,

what will be the result in the course of centuries ? Simply,
many valuable documents will then be sheets of almost
blank paper or parchment, probably having yellow stains,

but perfectly illegible. It must be admitted that the

Chinese are in advance of us in this respect. They have
long had the credit of being excellent colour manufacturers,

and a carbon ink has been used by them from time imme-
morial. A similar ink must have been used by the ancient
monks in Europe for making copies of the Scriptures,

which now retain their blackness. If they had been written

with ink like that now in use, which is simply a stain con-
taining no carbon, they would in all probability have faded
out centuries ago.

Let us now consider the composition of our modern and
ancient inks

Mr. Underwood, an ink manufacturer, who read a paper
upon this subject before the Society of Arts in 1857, thinks
that some old inks were merely carbon pigments like the
Indian Ink of the present day, while other kinds were
veritable dyes of iron and acids (true chemical compounds),
with the addition of a great deal of carbon.
The usual constituents of black writing ink are galls,

sulphate of iron, and gum-arabic. In place of the galls,

wattle and gum barks would answer the purpose. The
gum is used for the purpose of holding the colouring matter
in suspension, and to prevent the mixture from becoming
too fluid.

Stephens's blue-black ink, which in a short time after

writing becomes a very deep black, is the most used in the
present day. It consists of gallo-tanate of iron dissolved
in sulphate of indigo, the indigo giving it the blue appear-
ance. This ink appears blue when first put on the paper,
but after a time takes up oxygen from the atmosphere, and

L
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thus becomes more black and less soluble. By adding
sugar and other substances to this ink, it is used for copy-

ing purposes, being thereby rendered more soluble, but is

then far less permanent, as I have had the opportunity of

proving by examining letters in copying books, kindly shown
me by the Hon. A. C. Gregory, C.M.G., F.R.G.S., some of

which, having been copied in 1865, are barely legible,

although he has tried to renovate them by several chemical

processes. This fact seems to thoroughly prove the im-

portance of devising another mode of copying important

documents.
Blue inks are generally made of Prussian blue.

Stephens's unchangeable blue ink is made by dissolving this

blue in an aqueous solution of oxalic acid. Ink made from
this blue, although not affected much by the physical causes

which so injure black ink, will, when exposed to a strong

light, fade ; but, on being again placed in a dark place,

resume nearly its original colour.

Red inks are made of logwood or cochineal and chloride

of tin. Alum used instead of this chloride, makes the ink

more of the colour of lake.

All other fancy coloured inks are usually made of aniline

dyes, and are extremely evanescent.

The following black ink has been recommended as a
very permanent one, and not obtainable by the interaction of

chemical substances, viz., twenty-four pounds of Frankfurt

black (which is said to be a carbon obtained from grape

and vine lees, peach kernels, and bone shavings) ground
with twenty pounds of gum-arabic to sixty gallons of water,

adding four pounds of oxalic acid and a solution of cochi-

neal, sulphate of indigo, or Prussian blue. These colours

are used to produce the required tint.

With reference to Indian ink, of which carbon is the chief

constituent, it may be well to notice some of its principal

qualities. It is not generally known, perhaps, by the public,

that it is the best known marking ink for linen and other

fabrics, not being liable to turn brown or yellow, as all

other marking inks seem to do. The draftsmen in the Sur-

veyor-General's office here have had long experience on

this point, for it has been their habit to mark the towels

used there with this ink. Now, of course, such articles
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require and get much washing, thereby giving the ink a
good crucial test, which it has stood remarkably well, not

becoming obliterated or changed in colour, but turning

greyer on account of some of the particles of carbon being
washed away.
The scientific reason of this ink standing so well is that

it being composed of carbon and gelatine, the gelatine

entering into the texture of the fabric, becomes insoluble in

water by admixture with the tannin still contained in the

fabric, quite sufficient remaining to produce that effect ; the

gelatine thus becoming insoluble retains particles of the

unalterable carbon, which, consequently, remain in the

texture of the cotton or linen fabric till it is worn out by
usage ; no amount of washing being sufficient to eradicate

them. Such is also the case when used on paper which is

made of such fabrics.

It is well known by experienced draftsmen, that if a
drawing made in Indian ink is often washed with a sponge
and water, and a portion of the upper surface of the ink re-

moved, still leaving sufficient in the pores of the paper
for the drawing to be still dark, this removal of the free ink

allows washes of colours to be made over the drawing with-

out smearing. Again, if it is desirable to varnish a strong,

black Indian ink drawing, the ink having been prepared
for the purpose, a gelatine size can be brushed over the
surface without making the ink run, such size being neces-
sary before varnishing, as the oil in the varnish would
penetrate the pores of the paper, causing it to become
semi-transparent, which is very undesirable, as a dark
yellowish tint is thereby occasioned.

If the drawing has been made with ordinary Indian ink,

the gelatine size would dissolve the upper stratum, the
tannin in the paper being insufficient to harden the whole
of the ink, but by mixing the ink with certain chemical
solutions this is obviated.

Now, why not use such an ink for ordinary writing ? It

runs easily enough from the pen, and the only trouble
would be the mixing before using. It might necessitate
the keeping of a small bottle of the chemical solution to

mix with the ink (a number of chemicals may be used
for this purpose), but no doubt a method would soon
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be discovered for preparing it mixed and bottled ready

for use, the same as our ordinary inks. This seems
to be quite feasible, and, if not, would it not be
preferable to spend a few minutes in preparing the ink

before writing valuable documents which are intended to

be handed down to future generations, instead of writing

with an ink which is so fugacious, as the modern ink

undoubtedly is? It seems surprising that this matter has

been so long neglected by our savants.

The more compound the inks are, the more likely are

they to fade, as is proved by the copying inks, which fade

far sooner than those composed of fewer elements ; the

extraneous substances introduced, such as sugar, gums, &c.,

causing a greater chemical action to take place.

To test inks as to their permanency, drop a little hydro-

chloric acid upon them. If they remain black, you may
consider they are not liable to fade. The ordinary blue-

black ink will lose its blackness in a very short time, still

retaining a little of the blue colour; red ink will fade

entirely away. The well known experiment may be tried

of sprinkling a few drops of the acid on a black cloth coat,

which is dyed with a similar material to black ink ; in a

short time the spots will appear of a bright red colour.

The black may be restored by applying a solution of sulphate

of iron.

Although our written documents may fade entirely away
in a comparatively short space of time, there will be a large

proportion of our valuable literature preserved in the shape

of books, thanks to our printing press, as the black print-

ing ink used in printing is chiefly composed of a carbon

pigment. But many of the colours now used in printing

are evanescent, notably violets, carmines, lakes, most
madders, and perhaps all aniline colours. Those more
durable are ultramarine blue, greens, chrome yellows,

brown and yellow ochres, Chinese vermillion, and rose

madder, but none of these colours are so vivid as the

aniline ones.

The subject of photographic prints may not be out of place

here, as being somewhat connected with the subject of inks.

It is well known by many that the ordinary silver prints

will gradually fade away. It may be well to state (for the
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benefit of the uninitiated) that the usual portrait and lands-

cape photographs are printed on a paper previously

coated with a solution of nitrate of silver, and the silver

unacted on by the chemical rays of light, having been

dissolved out by dipping in a solution of hyposulphate of

soda. This soda is removed as nearly as can be by
repeated washings of pure water, but it is practically

impossible to destroy or eradicate every trace of the soda

from the pores of the paper, and the small portion which

remains will eventually have a chemical action on the silver

of the print, causing it gradually to assume the form of

sulphate of silver, which is a dirty yellow colour. You
may have noticed on some old prints yellow spots ; they

are the result of the soda still retained in the pores of

the paper. Again the atmosphere, especially a damp one,

may contain sulphates, which attack more or less such a

sensitive as silver, causing a deterioration in colour.

Nitrate of silver has been used with good permanent
results on fabrics which have been kept in a very dry

place, as in a dry atmosphere the sulphates are much more
weak than in a damp one. And in such places as stone

coffers in the centres of pyramids, dampness would be in

the minimum. I have heard that the documents found in

such places have been often written with the nitrate of

silver.

The nitrate of silver being so evanescent on paper has

caused photographers to tax their brains to find a suitable

substitute, in which they have been eminently successful,

using a carbon pigment instead of the silver, thereby

defying (within certain limits) the ravages of time. A num-
ber of processes have been taken advantage of by some
publishers of books for their illustration, but these cannot
be brought into general use for portrait or landscape
photography, as the prints could not be produced in small

numbers at a cost suitable to the public, therefore the

public must be contented as at present with ones that fade.

Reference might be made to several of these carbon
processes, viz., the Heliotype, Woodburytype, Albertype,

Phototype, Photogravure, Photolithographic, &c., all of

which are permanent.
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In conclusion, perhaps it may not be out of place to call

the attention of those concerned to the fact, that voilet

aniline ink, the most evanescent of all, is being used largely

for stamping names, as signatures, or otherwise, in the

Government departments, as well as by private firms ; a
fact which is much to be deplored. It is notably the case

in the Registrar of Titles' Department, where a stamp is

used for mortgages or new titles.

A discussion, in which the Chairman, and Messrs. J.

Falconer, E. B. Lindon, L. J. Byrne, and H. Tryon took
part, then ensued. Mr. L. A. Bernays dwelt on the impor-

tance of the subject, and suggested that the paper should

be referred again to the Council with the view to its con-

sidering whether it was not justified in inviting the

Government to enquire into a matter which, perhaps, had
not previously claimed the latter's attention.

EXHIBITS.

Amongst the exhibits, Mr. J. Falconer, C.E., drew atten-

tion to some handsome specimens of auriferous galena, from

the Allandale Silver Mine, near Mount Shamrock, and also

to some ores from the Victoria Copper Mine, near Mount
Perry.
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FRIDAY, 3RD DECEMBER, 1886.

The President, A. Norton, Esq., M.L.A., in the Chair.

NEW MEMBERS.

Mr. J. S. Cameron, Mrs. C. Coxen, Mr. C. R. Finlay, Mr.

W. G. Grimes, Mr. H. Hockings, Mr. D. G. Hutton, Mr. A.

H. Kemp, J. Lauterer, M.D., Mr. J. R. Sankey, and Mr.

J. F. Shirley, B.Sc.

DONATIONS.

" Abstract of the Proceedings of the Royal Society of

Tasmania, Sep. 13, 1886." From the Society.
" Report of the Board of Governors of the Public

Library, etc., of South Australia, for 1885-6." Adelaide,

1886. From the General Director.
" Observations of the International Polar Expeditions,

1882-3 (Fort Rae)." London, 1886. From the Meteoro-

logical Office, London.
" Descriptions and Illustrations of Myoporinous Plants

of Victoria." By Baron Ferd. von Mueller, K.C.M.G., etc..

Government Botanist of Victoria. II. Lithograms. Mel-

bourne, 1886. From the Author.
" Journal of the Straits Branch of the Royal Asiatic

Society," No. 16, December, 1885 ; and " Notes and
Queries," No. 3. Singapore, 1886. From the Society.

" The Australian Irrigationist," No. 27. Melbourne,

October 28, 1886. From the Editor.
" Journal and Proceedings of the Royal Society of New

South Wales," for 1885. Sydney, 1886. From the Society.
" Transactions of the Seismological Society of Japan,"

Vol. IX., parts i and 2. Yokohama, 1886. From the Society.
" The Victorian Naturalist," Vol. III., No. 6. Melbourne,

October, 1886. From the Field Naturalists' Club of Vic-

toria.

" Medical Press and Circular," Vol. XCIIL, No. 2473.
Dublin, 1886. From the Editor.

" History, Rules and Regulations, etc., of the Meteoro-

logical Society of Australasia." Adelaide, 1886. From the

Society.
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" Bulletin of the American Geographical Society," 1883,
Xo. 7 ; and 1884, Xo. 5. Xew York, n.d. From the

Society.

'• Transactions of the Geological Society of Australasia,"

\'oI. I., part I. Melbourne, 1886. From the Society.

" Atti della Societa Toscana di Scienze Xaturali, Pro-
cessi Verbali," Vol. V. Piza, July, 1886. From the Society.

" Proceedings of the Linnean Society of Xew South
Wales," 2nd series, \o\. I., part 3. Sydney, Xovember 3,

1886. From the Society.

''Annual Report of the Department of Mines, Xew
South \\'ales." Sydney. 1877-1885, 9 vols. From the

Director of the Geological Sur\'ey of X.S.W.
" Sydney University Calendar," 1886, and "Catalogue of

the Books in the Librar)' of the University of Sydney."
Sydney, 1885. From the Registrar of the Universitv.

" Revista de los Progresos Real Academia de Ciencias

Exactas, Fisicas y Xaturales de Madrid," Tomo XXL, Xos.

7, 8. 9 ; and Tomo XXII., Xo. 2. Madrid, 1886. From the

Academy.
" Bericht iiber die Senckenbergische naturforschende

Gesellschaft in Frankfurt am Main," 1886. F. a. M., 1886,

From the Society.

"United States International Exhibition, 1876," \ ols. X.

and XI. "Executive Department," \'oI. I. (War Depart-
ment)

; ditto, \'ol. II. (Xa\y, Treasur}-, Post Office, and
Department of Agriculture). Washington, 1884. From
the Smithsonian Institution.

" Transactions of the Xew York Academy of Sciences,"

Vol. III., pp. 201-328 ; Vol. III., 1883-4. Xew York, 1885 ;

and \'ol. y., Xos. 2-6. Xew York. 1886. From the

Academy.
' Proceedings of the Academy of Xatural Science of

Philadelphia," part i. Philadelphia, March, 1886. From
the Academy.

" Bulletin of the Californian Academy of Sciences," Vol.

I., Xos. 1-4, 1884-6. San Francisco, 1886. From the

Academy.
" Transactions and Proceedings of the Botanical Society,"

Vol. XM., part 2. Edinburgh, 1886. From the Society.
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AUSTRALASIAN ASSOCIATION FOR THE ADVANCEMENT OF
SCIENCE.

Mr. H. Tryon, the representative of the Society at the

preHminary meeting recently held in Sydney, in connection

with the projected Australasian Association for the Advance-

ment of Science, read his report of the proceedings on that

occasion.

After some reference, made by different members, to

the little accomplished, in the direction of the formation of

an Association, at this preliminary meeting, it was unani-

mously resolved that the report be received and printed,

and that a vote of thanks be accorded to Mr. Tryon for the

manner in which he had represented the Society.

—

[Vid.

Appendix.]

The following notes were read :

—

" FaSCIATION IN BOUVARDIA TRIPHYLLA, Salisb.," by

F. M. Bailey, F.L.S., Colonial Botanist.—Perhaps there

is not another part of the globe where plant fasciation is

more abundant than in Australia. The attention of the

gardener is continually attracted to it, and in our shrubs

one often meets with stems, and especially those of climb-

ing plants, flattened out to several inches by this curious

abnormal growth. But it is seldom, if we pass over the

case of the garden cockscomb, that these forms add to the

beauty of the flower or plant.

A very curious and beautiful form of fasciation has just

now occurred in the garden of Mr. Thos. Burns, one of the

Brisbane florists. One of the stems of a garden variety of

Bouvardia triphylla, Salisb., has flattened out about ^in.

wide, thin and prominently grooved. The leaves, instead

of the usual three, are on this stem in close whorls of from

8 to 12 ; in form a little smaller but resembling the normal

state. At each whorl of leaves is a whorl of over 22 flowers

normal as to size, form, and colours. These whorls, near

the extremity of the stem, are so close together as to form

a large, dense corymb of flowers, but the most curious part

of this abnormal growth is that the shoot terminates in

one large single bloom, the calyx of which is flattened out
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to correspond with the stem ; tube flabellate about 2 lines

long, deeply corrugated ; lobes about 40 lainceolate 3 lines

long ; corolla of normal colour companulate ;
tubes extend-

ing rather more than ^in. beyond the calyx-lobes, fringed

by the numerous 40 to 50 rather curly lobes. Stamens, as

many as corolla lobes, perfect normal, forming a close ring

in the throat. Styles : one appearing to be normal, the

others more or less adnate to each other in three bundles.

Bouvardia is a genus of Rubiaceae, tribe Cinchenaae.

Its 20 to 30 known species are principally Mexican, and
the rather numerous garden forms are great favourites with

Australian florists.

"On Native Zinc in Queensland," by E. B. Lindon,

A.R.S.M., etc.—Professor J. W. Dana, in his " System of

Mineralogy," edition 1883, says that native zinc is "reported

by G. Ulrich as having been found in a geode in basalt near

Melbourne, and that the piece weighed 4^ oz., was incrusted

with smithsonite, aragonite, and some cobalt bloom." Native

zinc was " also said to occur in the gold sands of the Mitta-

mitta River, north of Melbourne, along with topaz, corun-

dum, &c. ; a single piece, according to L. Becker, having

been found which contained traces of cadmium and other

metals. (L. Becker, in Trans. Phil. Inst., Victoria, 1856,

and Jahrb. Min., 1857, 312, 698; G. Ulrich, in B. H. Ztg.,

XVIII., 63). It should be stated that the zinc said to come
from the Melbourne basalt was found by a quarryman and
not by a scientific observer, and that therefore there may
be an error with regard to its actually having been taken

from the basalt." Professor Dana then makes the pertinent

remark that " the existence of native zinc seems still to

need confirmation."

From Vol. XL, p. 234 of 3rd series of the American
Journal of Science, I take the following note :

—" On the

occurrence of Native Zinc. (Letter to one of the

Editors).—Mr. W. D. Marks, of Chattanooga, Tennessee,

announces the occurrence of fragments of metallic

zinc in the soil along the course of a vein intersecting

the blue limestone of Sand Mountain, in the north-eastern

corner of Alabama. The circumstance is supposed to

indicate that the metal came originally from the adjoining

rocks. Further than this, he states that pieces of metallic
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zinc have been picked up along a range of thirty miles,

over the Racoon Mountains, on the southern border of

Tennessee, Sand Mountain, and the northern portion of

Georgia and Alabama. The vein is now being explored,

and Mr. Marks hopes to find the zinc in place."

This letter was written in 1876, and I have been unable

to find any further remarks upon the subject bearing later

dates, which fact lends itself to the conclusion that hitherto

the occurrence of native zinc has been very doubtful. I think

I am now in a position to prove that zinc does occur in the

native state. The specimen on the table was brought in as

a donation to the Queensland Museum some short time

back by the Hon. B. B. Moreton, M.L.A.,who wished to know
if the metal was silver. A very short examination before the

blow-pipe showed me that it was zinc. The three fragments

do not make sufficient amount to allow of my taking any for

a complete analysis thereof, but I hope to do this at some
later period when a larger specimen is obtained from the

Gulf country, the locality where this was found. The
metal is in irregularly fibrous masses, the colour of the

fractural surface being white, and the streak the same
colour ; the hardness is 2, and the sp. gr. 7'52 at 62° F.

;

this is higher than the sp. gr. of manufactured zinc, which is

from 6'9—7*2 according to the way in which it is cooled.

The specimens are incrusted with a white substance which
I find to be smithsonite, the carbonate of zinc.

As I have already remarked, I cannot be perfectly certain

that native zinc has never been found before, but it

assuredly is a new mineral for Queensland, and in either

case is worthy of note. Native zinc can probably never be
of commercial value, as it would require refining just as

much as the zinc from other ores of the metal. The interest

of the mineral from a scientific point of view, however, is

not small.

I am given to understand that the specimens, the sub-
ject of this note, were not found in detached pieces, but
formed part of a well-defined vein.

" On the Occurrence of Topaz in Association
WITH Tin," by E. B. Lindon, A.R.S.M., etc.—Topaz, as
everyone must be aware, is a very frequently and widely
disseminated mineral in close conjunction with tin ore
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deposits, but I am unable to obtain sufficient data to tabu-

late or compare to any great extent the cases in which
these are associated.

In a paper by Baron Von Groddeck, chief mining
councillor of the Hartz Mining District (translated by
Mr. G. Thureau, F.G.S.), on the tin ore deposits at Mount
Bischofi, Tasmania, read before Royal Society, Tasmania,
in September, iSSs,"^ the baron draws attention to a kind of

topaz rock of porphyritic structure, the white orlight-coloured

portions of the same consisting of dense topaz, whilst

the greyish-blue were principally formed of dense tourma-
lines. The author', after mentioning that former reporters

have considered the tin lodes to be enclosed by quartz

porphyry, goes on to say :
" If it has now been unmistakably

proved that that specimen is actually not quartz porphyry,

but a porphyritic topaz rock, then the question arises

whether any such quartz porphyry occurs at Mount Bis-

choff at all, and whether the whole formation, assumed to

be such rock, is not very probably a topaz rock, and in what
manner, and under what conditions the latter occurs

contiguously to the real quartz porphyry."

I have drawn somewhat at length from this article, as,

given that it is a topaz rock, it is probably the most
important of the associations of topaz and tin stone.

Tin ore is usually met with in veins traversing granite,

mica-schist, gneiss, chlorite or clay slate, and porphyry,

and is associated with topaz in Cornwall ; at Schlackenwald
and Zinnwald, Germany ; at Durango and Guanaxuato,
Mexico ; and, to come nearer to us, traversing the eurite

and greisen granites near Elsmore, N.S.W. Granite and
gneiss also are the usual repositories of topaz.

J. A Phillips, in his work on " Deposits," says that M.
Daubree, some forty years ago, first called attention to the

fact that, with the exception of quartz, the minerals most
constantly associated with tin ore are compounds containing

fluorine, principally fluorsilicates, such as lepidolite and
topaz ; sometimes also fluorphosphates and fluorides, the

latter being present chiefly as fluorspar. Boron is a con-

* " Remarks on Tin Ore Deposits at Mount Bischoff, Tasmania." Pap.
and Proc. R. Soc. of Tasm., 1885, pp. 388-394.



NOTES. 157

stituent of the mineral tourmaline and axinite, both of

which are frequently present in the deposits, while the

most commonly associated elements are tungsten, molyb-
denum, phosphorus, arsenic, and iron. He arrives, there-

fore, at the conclusion that tin ore, fluorine compounds,
and borosilicates owe their origin to the same set of

reactions, and supposes that the tin, tungsten, molybdenum,
boron, phosphorus, and a portion of the silicon came up
through fissures from some deep-seated source of fluorides.

Finally, he suggests that the present condition of stockwerks,

which consist of quartz, tin ore, silicates, fluorsilicates, and
borosilicates, have resulted from the action of these fluorides,

probably in the presence of water, on the enclosing rocks.

EXHIBITS.

Mr. H. Tryon exhibited Alunite, irora Bulladelah, New
South Wales. Mr. E. B. Lindon alluded to the process by
which alum was obtained from this mineral, and its com-
position as compared with other alum minerals.

Mr. H. Tryon also exhibited the egg of a common black
hen, which had weighed 55: ounces, and which measured 3.4
inches by 2.2 inches. This egg included a second egg,
measuring 2.5 inches by 1.5 inches. The shell of each egg
was well developed, and in both were food-yolks and. albu-
minous matter in normal proportions. Mr. Tryon alluded

to the short time prior to their being laid when these eggs
must have come into their relative positions, and how this

had been effected. This double egg had been forwarded to

the Queensland Museum by Mr. Price Fletcher, of Brisbane.
Mr. J. Thorpe exhibited a barograph-tracing for the

month of November, and drew attention to the chief

incidents which it illustrated. He also commented on the
invariable influence on these tracings of the passage of an
area of low barometric pressure across the South of Aus-
tralia, from W. to E.

Mr. J. Falconer, C.E., exhibited different auriferous rocks
of secondary origin, as cements and gossams, derived from
ores which had been worked for copper. He also dwelt at
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length on the importance to the country of the establish-

ment and conduct by the Government of works, similar to

those in Sydney, where ores could be tested on a large

scale, and by the use of machinery of the best class avail-

able for the particular treatment they required.
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APPENDIX

{Read on the jj'd Dece?7iber, 1886.)

THE REPORT TO THE PRESIDENT AND MEMBERS OF
THE ROYAL SOCIETY OF QUEENSLAND OF ITS

REPRESENTATIVE, COMMISSIONED TO ATTEND A
MEETING, HELD IN THE HOUSE OF THE ROYAL
SOCIETY OF NEW SOUTH WALES, ELIZABETH STREET,
SYDNEY, ON WEDNESDAY, THE TENTH OF NOVEM-
BER, AT THREE O'CLOCK IN THE AFTERNOON, FOR
THE PURPOSE OF MAKING THE PRELIMINARY
ARRANGEMENTS IN CONNECTION WITH A PROJECTED
AUSTRALASIAN ASSOCIATION FOR THE ADVANCE-
MENT OF SCIENCE.

In compliance with a commission, given by the Council of

the Royal Society of Queensland, on Monday, ist October,

whereby Mr. Henry Tryon was appointed to represent

the members at a preliminary meeting, convened in con-

nection with the formation of a proposed Australasian

Association for the Advancement of Science, your repre-

sentative proceeded to Sydney, in the s.s. " Maranoa,"
which left Brisbane on Friday, the 5th November, and
arrived there on Sunday, 7th November.
On the day following his arrival in Sydney, your repre-

sentative waited on Professor Liversidge, the convener of

the meeting, and advised him, as had been previously done
by letter also, of the fact of his appointment as representa-

tive of the Society at it.

The meeting was held, as previously announced, in the

room of the Royal Society of New South Wales, on Wed-
nesday, loth November, and your representative attended

the same, by virtue of his commission.

At this meeting, Mr. H. C. Russell, B.A., F.R.S., Govern-
ment Astronomer of New South Wales, presided, and the
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different scientific societies throughout Australasia were

represented as follows :

—

VICTORIA.

Field Naturalists' Club of Victoria, Rev. Dr. Wools, F.L.S.

Geological Society of Australasia, Mr. R. T. Litton, F.L.S.

Historical Society of Australia, Mr. R. T. Litton, F.L.S.

Royal Society of Victoria, Mr. K. T. Murray.

, .
. ^ (Mr. W. N. Conder and

Victorian Institute ot Surveyors,
| ^^ ^y j^_ Nash.

^ . . . ,. ( Professor Kernot, M.A., and
Victorian Engineering Association,

j -^^^ ^^
rj,

]yj^j.j.^„

QUEENSLAND.

Royal Society of Queensland, Henry Tryon.

Geographical Society of Australasia,
j . p_ Thomson, M.A., C.E.

Queensland Branch, )
-'

TASMANIA.

Royal Society of Tasmania, James Barnard.

NEW ZEALAND.

Philosophical Institute of Canterbury, S.Herbert Cox,F.C.S.,F.G.S.

Nelson Association for the Promo-
1 s.HerbertCox,F.C.S.,F.G.S.

tion of Science and Industry, )

NEW SOUTH WALES.

r. rxT o .u-jnr 1
(Prof. Stephens, M.A., and

LinneanSocietyofNewSouthWales,
|j j_ Fletcher, M.A., D.Sc.

rU. C. Russell, B.A., F.R.S.

, ^ . r XT o .L -ntr 1 \ Prof. Liversidge, F.R.S. , and
Royal Society of New South Wales, V_ g_ Wilkinson, F.G.S.,

C F.L.S.

New South Wales Zoological Society, Dr. A. T. Holyrod.

Geographical Society of Australasia, Sir E. Strickland.

The Chairman (Mr. H. C. Russell) remarked that Pro-

fessor Rolleston, C.M.G., not being present, he had been

prevailed upon to take the chair. He regretted that gentle-

man's absence as he himself had little knowledge of what

was intended to be done and felt it therefore his duty to at

once ask Professor Liversidge, the convener of the meeting,

to inform those present on this head.

Professor Liversidge, in response, explained that the

object of the meeting was the formation of an Australian
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Association for the advancement of Science, and he sup-

posed they had all received a circular setting that object

forth. Their business was to frame conditional rules and
to appoint a date for the first meeting in 1888, that year

having been partly fixed upon because it was the hundredth

anniversary of this colony, and when this subject was
proposed it was thought that there would be an exhibition

here that year and therefore a good time for the meeting

of scientific men. The exhibition contemplated appeared

to have fallen through, and it was for those present to say

whether this meeting in 1888 should take place or not.

The Chairman stated that the first resolution had been
put down on the business paper to be proposed by Mr.

Rolleston, but he (the Chairman) was bound to move it in

that gentleman's absence. It was one about which he

thought there could not be much question. The resolution

was

—

" That an association of the scientific societies of Australasia be
formed under the name of the Australasian Association for the

Advancement of Science."

There had been hitherto in these colonies a great want of

united action, and many subjects which might have been
taken up had not been. It was therefore desirable that

they should, by every means in their power, form associa-

tions for the furtherance of investigation. There were many
objects for investigation which men coming from the

civilised world took the honor and credit of discovering

that might otherwise belong to these colonies. The forma-

tion of the Association would be the means of stirring them
up to work which they had hitherto left undone.

Sir Edward Strickland seconded the motion, which was
unanimously carried.

Professor Stephens then moved

—

" That the rules of the British Association, as printed, be adopted
by the Australasian Association for the Advancement of Science,

and such other rules of the British Association be followed as may
be necessary until the first meeting of the Australasian Associa-

tion."

M
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Note.—The rules referred to in this motion being
" Rules of the British Association, somewhat modified,"

were the following :

—

Membership.

1

.

All persons who signify their intention of attending the first

meeting shall be entitled be become original Members of the

Association upon agreeing to conform to its Rules.

2. The Officers, Members of Council, Fellows, and Members of

Literary and Philosophical Societies, publishing Transactions or

Journals in the British Empire, shall be entitled in like manner to

become Members of the Association. Persons not belonging to

such Institutions shall be elected by the General Committee or

Council to become Li«fe Members of the Association, Annual
Subscribers,or Associates for the year, subject to the payment of the

prescribed Subscription, and the approval of a General Meeting

Publications.

3. All Members who have paid their Subscriptions shall be

entitled to receive the Publications of the Association gratis.

Place of Meeting.

4. The Association shall meet for one Week or longer. The
place of meeting shall be appointed by the General Committee

two years in advance.

General Committee.

5. There shall be a General Committee or Council, having the

supreme control, to be composed of delegates from the different

Colonies or Colonial Scientific Societies. The number of dele-

gates from each Society or Colony shall be proportionate to the

number of members from the particular Colony or Society

—

subscribing or otherwise—taking part in the proceedings {i.e., after

the preliminary meetings); each Colony or Society shall be allowed

to nominate a delegate for say each one hundred of its members.

If the General Committee be established on the basis suggested,

viz. : One delegate to each 100 members or less, the total number
of such representatives would be about twenty-five or thirty, since

there are some twenty Scientific Societies in the Australasian

Colonies, and the number of members is between 2500 and 3000.

Local Committees.

6. A local Committee shall be appointed in the place of meeting,

to make arrangements for the reception and entertainment of the

visitors, and to make preparations for the business of the General

Meetings.
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Sectional Committees.

7. Sectional Committees shall be appointed for the following

subjects :

—

Section A—Astronomy, Mathematics, Physics, and Mechanics.

Section B—Chemistry and Mineralogy.

Section C—Geology and Palasontology.

Section D—Biology.

Section E—Geography.
Section F—Economic and Social Science and Statistics.

Section G—Anthropology.
Section H—Medical and Sanitary Science.

Section I —Literature and the Fine Arts.

Section J —Architecture and Engineering.

Privileges of Members.

8. The rights and privileges of membership shall be in the

main similar to those afforded by the British Association, subject

to revision and alteration after the first meeting of the proposed

Australasian Association for the Advancement of Science.

Meeting and Excursions.

In addition to the General and Sectional Meetings for reading

and discussing Papers, &c., it is proposed that Excursions should

be organised to various places of interest, such as the various

Mining Districts, the Jenolan, Wambeyan, and other caves, the

Blue Mountains, and similar places of interest to geologists and
others.

Your representative drew attention to, with a view to

their criticism, several of these rules as modified and
especially dwelt upon.

ist. The words "in the British Empire" in Rule 2

as scarcely applicable to an Australasian Association,

2nd. The words "prescribed subscriptions" in the

same Rule, as conveying no meaning in the absence of any
other allusion to the same subject.

3rd. The omission of annually after the word meet in

Rule 4, or some other words denotive of the frequency of

the meeting.

4th. The word or connecting the expressions General
Committee and Council respectively in Rule 5, as implying
by the use of this conjunctive that these bodies were
identical, in the British Association, and did not each per-

form very distinct and equally important functions, one
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having a temporary and the other a somewhat permanent
existence and both necessary.

Professor Liversidge having briefly responded to these

criticisms, the original motion without amendment was
seconded by Mr. J. P. Thomson and carried.

Professor Kernot then moved :

—

" That the president, honorary secretaries, and honorary trea-

surer be elected annually by ballot from amongst the representa-

tives of the colony in which the meeting is to be held. The first

election of officers shall be held in Sydney in March, 1888."

He said that the three bodies with which he had the

honour of being connected in Victoria had all received the

proposal for the formation of an Australasian Association

for the Advancement of Science with the greatest heartiness.

No one had any shadow of misgiving as to the thing being
good, and the sooner it was done the better. He took that

opportunity of assuring the scientific gentlemen present

that the three bodies he represented gave the scheme of

federation of the scientific societies their hearty adherence,

and would be most happy in every possible way to assist

at the meeting of the Association, which he trusted would
be held in 1888.

Mr. R. T. Litton seconded the motion.

Mr. J. P. Thomson inquired whether this first election

of officers in March, 1888, would necessitate the attendance
of delegates in Sydney, as such a course would be very

inconvenient to both your representative and himself, who
in Queensland, in addition to the duties connected with the

respective societies to which they belonged had to attend

to official duties also, and could not at all times find it

convenient to get away ; besides the societies were put to

expense in sending their representatives to Sydney. He
thought that some provisional organisation ought to be
formed, as he failed to see how the meeting could transact

business without recognising in itself some form of consti-

tution necessary for present and future action.

Professor Liversidge stated that he would arrange for

the election of officers by ballot to be so conducted as to

avoid the necessity of again meeting for that purpose.
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Your representative endorsed the remarks of Mr, Thom-
son, and stated his opinion that the meeting should do

something more than affirm the assurances (already given

by letter) of the different societies which had entertained

the project of the Association. He inquired also, with the

understanding that no members of the Association were to

be enrolled prior to March, 1888, who then were competent

to nominate the officers whom it was proposed to elect ?

As no amendment, however, to Professor Kernot's

motion was made, this, as it originally stood, was put to the

meeting and carried.

Mr. S. H. Cox then moved

—

" That the first meeting of the Association be held in the first

week in September, 1887."

Mr. Conder seconded the motion, which was carried

unanimously.

Your representatives moved

—

"That Professor Liversidge, F.R.S., be the appointed convener

for the next meeting."

Mr. K. L. Murray seconded the motion, which was carried

unanimously.
On the motion of Professor Stephens, seconded by Mr.

Litton, a unanimous vote of thanks was then accorded to

Professor Liversidge for the part he had taken in promoting
the movement.

Professor Liversidge thereupon briefly acknowledged the

honour conferred upon him by the adoption of this resolu-

tion and dwelt on the interest manifested by the different

societies in the formation of the Association.

The meeting afterwards dispersed.

No further meeting of the representatives from the

different societies was then or afterwards convened, and
your representative was therefore at liberty to leave Sydney
for Brisbane by the first opportunity—that of a steamer
leaving on Friday, 12th November.

(Signed) HENRY TRYON.
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