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Sloyal Society of D7ismania.

ABSTRACT OF PROCEEDINGS, APRIL, 1903

OPENING MEETING OF THE 1903

SESSION.

The members of the Royal Socie(ty of

Tasmania held their opening meeting of

the 1903 secisiou on Tuesday evening, the
Kth April, the President, Hi'S Excellency
Sir A. E. Havelock, G.C.S.I., G.C.M.G.,
presiding. His Excellency was accom-
panied by Lady Havelock, C.I., Captain
Sheppard, R.A., Private Secretary, and
Lady Havelock's brcrher, Mr. W. E. Nor-
ris. There was a large attendance of

members and friends present, including
His Lordship the Bishop of Tasmania and
Mrs. Mercer, Mr. J. H. Bvarber, of Ceylon,
v.'ho was a judicial officer there during
the time that Sir Arthur Havelock was
Governor; Sir Jno. Dodds, and the Rt.
Rev. Dr. Deiany, Bishop of La.randa. On
arrival, Ladj' Havelock was preisented
with a handsome bouquet (with the Have-
lock colours), as wa^ also Mrs. Mercer.

Correspondence.

The Secretary (Mr. Alex. Morton) read
the following letters:—
"Cullenswood House, Cullenswood, 7th

April, 1903. Dear Sir,—I much regret,

that owiug to my having to be present at
the opening of the St. Mary's produce
show on Wednesday, the 15th inst., in my
capacity as president, I shall not be able
to come to the opening meeting of the So-
ciety. I desire again to tender my
thanks, as a member of Council, to His
Excellency for the keen inteirest he hag
taken in the work of our Society, and to
express the hope that His Excellency may
see his way to continue th'at injterest dur-
ing the coming session. I would like bo
call attention to the very valuable acqui-
sition to the Museum of the handsome
and instructive series of coloured plates
of Japanese fishes. They add consider-
ably to the educational value of the insti-
tution, and wil'I be especially interesting
to visitors from the neighbouring States.
I may mention that Mr. H. C. Kingsmill,
Meteorological Observer, and myself
made a trip in March to the Great Lake.
The re.sult of our work will, I trust, add
considerably to our knowledge of the
physiography of Tasma,nia. We took ex-
haustive soundings of the Lake, and mea-
sured the inflow of the streams at the
north end, we were there during two
heavy falls of rain, and 'wevQ enabled to
observe the very lajrge supply of water
coming in from the ranges round Dry's
Bluff. This supply is constantly renew-
ed ovring to the wez climate at the north
end, the rainfall being three ©Jid a kalf

times what it is at -the south end."

—

I am, etc. (Signed) W. V. LEGGE. Mem-
ber of the Council).''
Letters from Sir Adye Douglas, Mr, E.

M. Johnston, the Hon. N. J. Brown, Mr.
Russell Young, and the Hon. Dr. Butler,
regretting, that, owing to their absence
from Hobart, they were unable to attend,
were read.

THE ANNUAL ADDRESS.
His Excellency then delivered the fol-

lowing opening addrei&s:—
Vice-presidents and Fellows of the

Royal Society,—For the second time there
devolves upon me the honourable and
agreeable duty of pre^siding at the first

meeting of the annual session of the Royal
Society of Tasmania. On this occasion, as
on that of the opening of the siession of

last year, the Council have decided that
our formal proceedings shall be short, and
that our meeting this evening shall take
the pleasant form of a social reception, ra-

ther than the more serious > haracter of a
scientific conference. The agreeable recol-

lection of last year's first meeting will, I
am confident, reconcile you '"o this pro-
gramme.

Review of Last Session

I think it fitting that I should pass in re-
view, and I will do this as briefly as pas-
sible, the work of the session of 1902. The
Charter of the Royal ;Society lays down
as its leading objects the inves'tigation of
the physical character of Tasm^ania, ani
the illustration of its natural history and
productions. The records of the socdeiT
show that a wide interpretation has been
given to this enactment. One of my pre-
decessors, when opening the session of
1887, in commenting on the extent of the
range otf the subjects dealt with by .he so-
ciety, remarked that its operations aad
investigations had covered so vast an area
as to include such diverse subjects as iij6

occultation of Jupiter and the Drainage
of Hobart. The same distinguished pre-
sident, when addressing the society, for
the last time, in 1892, spoke as follows:—
"The attention which is now being given
on all sides to social and economic sub-
jects has left its mark upon the work of
our society for 1892; and the papers upoji
such subjects, and the discussions arising
upon them, form a marked feature in this
year's proceedings. While on the one
hand, I myself should be very sorry to

see the Royal Society ofTasmania so far
dc'part tfrom the original intention cf its

founders as to develop into more or less

of a debating socie-ly on social and eco-
nomic subjects, on the other, to exclude



a discussion of such subjects, from a sci-

entific standpoint, would, in my view, be
the greatest mistake this society could
make."
In my humble opinion, this is as

it should be. I believe -the general views
of the Council of the society on this point
are in accord with mine; and the prac-
tice of the society, from its earliest days,
has given proof of its acceptance of those
views. Our proceedings during 'the session
of 1902 give a conspicuous example of this
comprehensive scope of the operations of
our S'ociety.

PAPERS.

We find that while in the 22
papers presented to us, matters of more
strictly scientific interest, such as Geo-
logy, Mineralogy, Astronomy, Botany,
Ichfhyaogy, Conchology, and Eintomolcgy,
were brought before us and discussed, sub-
jects of a miore practical business charac-
ter, such as the capacity of Tasmania a3
a manufacturing centre, the comparative
value of its timbers, the preservation oi

forests, and drainage and sewerage, receiv-
ed a large measure of attention The paper
which was read before us on the advan-
tages posseisised by Tasmiania far manu-
facturing industries brought into promi-
nence and suggestive notice our
vast available water power. The
papers presented to us on Tasmanian
timbers illustrated and emphasise'd the
value 'and vastneiS's of our yet
imperfectly -worked reserves of timber.
The papers on forestry which have been
put before us, and the discussions upon
them, have contributed much expert
knowledge on the subject, and also propo-
S'als of considerable practical importance
for the organisation and working of a sys-
tem of preservation and renewal of our
forests. Our treatment of the pressing
matter of drainage and sewerage has, I
feel sure, helped to spread much informa-
tion, and to remove many misconceptions
on the subject. Under the heads I have
mentioned the society has planted and
nurtured a tree of knowledge, which has,
Ave may flatter ourselves, already borne
ifruic, and which I am fain to believe will
yet yield still richer crops. On 'the more
speciallj' scientific side of its work, the so-
ciety has added considerably to its al-
ready rich stores of intelligent research.
I think we may regard with satisfaction
the results af the session oif 1902.

KINDRED SOCIETIES.
The early part of the last year was made

memorable by the holding in Tasmania of
the ninth meeting of the Australasian As-
sociation for the Advancement of Science,
and by a session of the Australasian Medi-
cal Congress. These great scientific bodies

are allied in respect of aim and oif method
with our Royal Society. Their proceed-
ings and achievements, followed by the
busy and prolific programme of the Royal
Society itself, made of the year 1902 a
veritable jubilee of scientific festivity—

I

might almost say an orgy of science. The
year 1903 may fall short of its predecessor
in brilliant and striking events, but I feel

sure it will no-t fail to leave a record of
much work of interest, of value, and otf

usefulness. Varied and copious as have
been the contributions to research of the
society, during its life of sixty years, so
inexhaustible is the' scope of physical and
natural science, in its multiform branches
that there is no visible end to the task of

its investigation and study.

OBITUARY.
During the past year, death has, to our

deep regret, removed Mr. Mault, a mem-
ber of our council—an accomplished man
and an earnest worker of the society. Mr.
Mault's place on the council has been fill-

ed by 'the appointmenT of the Bishop of
Tasmania.

TASMANIAN MUSEUM AND ART
GALLERY.

At the opening meeting of the sessional
year, the recent additions to the Museum
and Art Gallery were declared open. And
thus the commodious room in which we
are now met has become available for the
purposes of the Royal Society, and for the
reception of its valuable library. These
advantages are, I believe, much esteemed
by tlie members of the society. One of our
vice-presid&nts, Hon. Nichoia.s J. Brown,
the speech w"hich he niaide in welcoming
me as President of the society, ca.ried at-

teu'tion to the desirability, in the anticipa-
tion tha't Tasmania is destined to become
an important manufacturing and distri-

buting centre for Australia, of the organi-
sation and equipment of a Technological
Museum. I am happy 'to be able to ob-
serve that a beginning has been made to-

wards the establishment of such a
museum.

Creneral Remarks.
The operations of our Fisheries Commis-

sion cannot fail to be of great interest to

the Royal Society. Mr. A. G. Webster,
one of our vice-presiden-ts, who is also
President of the Fisheries Board, returned
last December from a visit to Europe and
America, bringing with him nearly
500,000 ova of the American Quinnat sal-

mon, the gift of the United States
Fisheries Commisgion. It is gratifying to

know 'that this shipment of ova has been
successful—nearly -100,000 young fry hav-
ing been liberated.



Ill

An honour has been conferred on the

Royal Society by the Executive Council otf

the Australasian Association for the Ad-
vancement of Science, in their selection

of Colonel Legge and Mr. Twelvetrees, tivp

members of the Royal Society, >to be presi-

dents, respectively, of the Biological and
Geological secMons of the Association,

Tvhose next meeting will be held at Dune-
din in January, 1904.

The munificent gift by Mr. Carnegie of

the sum c«f i'7,500 for the purposes of a

Tree Public Library in the city of Ho-
bart, cannot fail to be a matter of interest

and of rejoicing to -the Royal Society. The
ch'oice of a site for the librar-r is a sub-
ject of anxious consideration. We all

trust that an early decision will be made,
and that the building of the new library
will then be at once taken in hand.

CENTENARY OF TASMANIA.
0^ the 12th September, 1803, the first

settlement of our Island State was planted
by Lieutenant Bowen, oif the Royal Navy.
On the 14th October, 1843, the Royal So-
ciety came into being, iinder the auspices
of the then Governor, Sir J. E. Eardley-
Wilmot. Thus, during the present year,
the centennial jubilee of Tasmania and the
diamond jubilee of the Royal Society will
all but synchronise. The hundred years
of Tasmania's life have seen her people
grow into a healthy and vigorous com-
munity, showing perhaps a less rapid rise

and achieving perha.ps a less brilliant posi-
tion than her neighbours, bu-t attaining a
happy and healthy state of social and in-

dustrial development, I believe that the
Royal Society, working with the com-
munity at large, along parallel and sound
lines of progress, has contributed in no
small degree to this propitious end. May
Tasmania and her Royal Society ever con-
tinue to co-operate in. the promotion of the
welfare and enlightenment of the people of
this favoured land.

DISCUSSION.

^Ir. T. Stephens said he had prepared a
small paper on a purely b'usinesis subject,
but the circums'tances of the evening im-
pelled him to ask His Excellency to ex-
cuse him from reading it on tJiat occasion.

The Bishop of Tas-mania &aid that his
pleasant duty wouI4 commend itseif to
all present. It was to propose a vote of

thanks to His Excellency for his presence
and The address that had been delivered.

He wisheid to felicitate the Society upon
having His Exceillency as president, as

they had reason to be proud of the real

interest Sir Arthur Havelock took in the
Society. It was gratifying to think that
Tasmania possessed such a Society. Their
library was, indeed, a magnificent on-,.

He desired to return rhanks for having
been elected ^a member of the Council, and
he would do his best in the interests of the
Society. With regard to the scope of the
Society, if it was to be tied down to its

original charter, the membership would
be small indeed. It was, therefore, essen
tial to give a wide interpretation to the
charter. It was his opinion that they
should be liberal in their interpreta-
tion of the terms of the charter. One of

the objects of the Society should be to ad-
vance the interests of Tasmania. In Tas-
mania there was everything that nature
could endow the State with, and still

there was oinly a handful of people here.
He hoped that in the study of social and
economic questions, consideration woull
also be given to the development of Tas-
mania.
Bishop Delany seconded the motion. He

was de.iighted to hear euch encouraging
words as Bishop Mercer had used, and of
his desiire to make the island pro-
gressive. When he first came to
Tasmania, he had been struck with
the need of more progress being
made, but in response to all inquiries
on the subject, he was simply told "it
could not be done." (Laughter.) How-
ever, he hoped that the time had noTV ar-
rived when the State would progress, and
the removal of inter-State barriers would
surely conduce to that end. He thanked
His Excellency for the 'address delivered,
and hoped he would long take an interest
in the Society.

The motion -vVas carried by acclamation.

On the motion of Mr. A. G. Webster, a
hearty vote of welcome was accorded Mr.
W. E. Norris and Mr. J. H. Barber.

His Excellency r&turned thanks for the
kind vote that had been accorded him.

Light refreshments were then served in
the trophy room, which was nicely fitted
up for the occasion, a suite having been
lent for the purpose by Messrs. T. White-
sides and Son. The other rooms of the
Museum and Art Gallery were also ligited
up during the evening.



ABSTRACT OF PROCEEDINGS, MAY, 1903,

The monthly evening meeting of the
Royal Society of Tasmania Avas held in the
evening of the 12th Maj;, 1903. The presi-

dent. His Excellency Sir Arthur E. Have-
IocIl, G.C.S.I.

,
presided.

Apologies.

The following telegram from Senator
Maofarlane was read:

—"Launceston.
Kindly express to your meeting ito-night

my regret engagement here prevents my
presence to hear and discuss such import-
ant paper as Tasmania's manufacturing
developments." Sir Eliot-t Lewis and
Mr. E. C. Patterson also sent apologies.

Election of New Fellows.

The following new members were elect-

ed Fellowis of the Society: The Eight Rev.
Dr. Delanv (Bishop of Laranda), Drs. A.
J. J. Triado and E. J. Roberts, and Mr.
A. G. K. Money.

Royal Medals.

The President read a letter fro-m Lord
Francis Knollys, Private Secretary to His
Majesty the King, announcing that His
Majesty had been pleased to present to

the Royal Society a medal which was
struck in commemoration of -the Corona-
tion. The medal was inspected by the
members of the society. Also a medal com-
memorating the vist of Mr. Chamberlain
to South Africa, presented by Mr. A. But-
tei-field, jeweller.

Exhibits.

On the itable was an interesting speci-
men of slickenside ore, from South Lyell
mine; also some of the fish referred to in

the secretary's notes.

Papers.

A geological excursion to Port Cygnet in
connection with the Australasian As-
sociation for the Advancement of
Science, 1902.

By W. H. Twelvetrees, F.G.S.

The author describes the visit of mem-
bers of section C (geology) of the A.A.A.S.
to Port Cygnet in January, 1902. The spe-
cial object orf the excursion Avas to examine
the elseolite syenite, tinguaite, and allied
rocks of the alkali division, which have
aroused initerest in geological circles in
Australia. The rocks occur as a zone
traversing the country near Lovett in a
N.E.—S.W. direction, and emerging on
•the shores of d'Entrecasteaux Channel at
Oyster Cove. They are broken through by
the mesozoic diaBase, which is prolonged
southwards from Mount Wellington, and
in «:heir turn they intrude into sedimen-

tary strata of Penno-carboniferoiis age.
Their probable age is tJie close of the
Permo-Carboniferous. At the regatta
ground, Port Cygnet, a projecting head-
land was found to consist of eleeolite and
alkali syenite, with dark differenoated
margins of jacupira^ngite, essexite, and
uephelinjte. These marginal varieties are
not separated from the madn mass of
syenite, buc are produced by impercep^^ible
variations, the result of differentiation of
•the magma. As affording illustrations of
differentiation, the Port Cygnet area is

destined to become classic. A type collec-
tion of the rooks was forwarded to the
great German master in petrology. Pro-
fessor H. Rosenbusch, Avho has furnished,
with his usual kindness, valuable identifi-
cations of the rarer varieties. The por-
phyries of Mount Livingstone were recog-
nised by him as elseolite syenite porphyry,-
and the basic differentiation products of
the eiaeolitiic magma of the regatta ground
receivejj from him tljeir proper diagnoses,
though he confesses that some of the
varieties do not exactly correspond with
any of the alkali rocks known to him. The
presence of hauyne or nosean in the Mount
Livingstone elseolite syenite porphyry is

confirmed. In the mica si'jlvsbergite south

of che regatta ground Professor Rosen-
busch detected a mineral of the pyroch-
lore group, and he suggests that the sand
of creeks flowing over the jacupirangite
syenite at Regatta Point be examined for

the interesting mineral, baddeleyite
(dioxide of zirconium). These intrusive
rocks carry pyrites, and alo'ag the lines of

their contact with the sedimentary straca
some silification has taken place. Some
of the contact stone assays ooz. to 6az. of

silver, and from ^dwt. to 2dwt. or 3dwt_,

gold per ton. The district has yielded
about 3,000oz. alluv.a: gold, most of Avhich
was v/ou on the S'mall fiats near Lyming-
ton. The variations which distinguish
the Port Cygnet rocks from alkali rocks
elsewhere may be appealed to in illus«:ra-

tion of the theory of petroiogical pro-
vinces. Possibly new name- may be re-

quired for some of them. The study of

the group is not complete, but at present
the author arranges it as follows:—
Family 1.—Alkali Granice: not repre-

sented.

Family 2.—Alkali Syenite : Quar-tz augite
Syenite.' Alkali Syenite.

Family 3.—Elseolite Syenite: Elseolite

Syenite, Elreolite syenite porphyry. Mica
solvsh'rgiti. Siilvsbergite porphyry. Tin-

guaite porphyry. Jacupirangi-te.

Family 4.—Essexiite: Essexite.

Family 5.—Theralite : Mica-nephelinite.

Family 6.—Ijolite: not represented.



To complete the enumeration of alkali
Tocks in Tasmania, occurrences in other
parts of the island are given, viz.:—
Family 4.—Essexite: (a) Traehydolerite

at Table Cape and Circular Head; (b)

Melilite basalt on Shannon Tier, Sandy
Bay, and near Sokeby; (c) Limburgite
near Burnie.

Family 5.—Tberalite: Nepheliuite on
Shannon Tier,

The author favours two primary divi-

sions of eruptive rocks, viz., one compris-
ing granites, syenites, diori'te, gabbro, and
the ultra basics. All these at times blend
with each other, and give birth to pas-
sage rocks between them. The other divi-
sion consists of the alkali rocks. The lat-

ter, though not so abundant as th^ for-

mer, show a great aptitude for differen-
tiation in the alkaline m&gma, hence nu-
merous variations from type formis and
increasing additions to the nomenclature.
The Tasmnnian occurrences are conse-
quently of distinct interest.
Mr. I^. M. Johnston explained the fea-

tures and grea«c importance of the paper
to the mining and geologica.1 world.

TASMANIA FROM A MANUFACTUE-
TNG AND IMMIGEATION POINT
OF VIEW, AND HER NATURAL
ADVANTAGES.

(A. 0. Green.)

When we read of twenty thousand im-
migrants arriving in the north-we'St of
Canada in a single month, it seems hard
to acount for 'the very slow increase of
the population in Ta^smania, especially
when her many advantages are con-
iidftred.

It is the object oi: this paper to enumer-
ate these advantages. In doing so, it will
be necessary to state some things tha-c are
self-evident to ub; but it is good to re-
cognise the advantages of the land we live
in. and, if the knowledge can be com-
municated to others, it may tend 'to the
isiiccess oif the object in view, namely, to
increase our present population of about
one hundred and eighty thousand people
very considerably.
Our small population hias been one rea-

son of our fewneiis. as in the 'pa.st, owing
to artificial divisions among *the States of
ivhat is now the Commonwealth of Aus-
tralia, our produce -was shut out from the
markets of the mainland, so that practi-
cally -we could only deal with the small
population of the island. Now our local
cus'tomers, owing to the Federation of

Australia, number nearly four millions,
and a great impulse has been given to the
trade of the island, which, if taken ad-
vantage OL^ may lead to Tasonania becom-
ing a manufacturing and dis-tributing
centre for Australia.

POSITION.
Tasmania is very favourably situiLt-

ed geographically, beir.g only a short
distance to the south oi: the main-
land of Australia, and, roughlj', in a cen-
tral position with regard to the coast
line of that country. It is also in the
di,rect line between New Zealand and
SotKh Africa. Its shore line is consider-
ably broken by deep inlets of the sea,

and the greater part of the country is near
water carriage, thus bringing the markets
of the world within easy reach, at a .small

cost for carriage.

CLIMATE.
The climate is equable and temper-

ate, and che rainfall is regrular, so

that extremes of drought and hea,vy floods

are unknown; in iravoured situations,
oranges and lemons cnn be ripened in the
open air; geranium hedges are common,
and snow only lies in the elevated dis-

tricts. The days are usually bright and
pleasa-nt, and the nights, even in the
hottest v^.ummer, axe cool and bracing.
The central parts of the island are at

an elevation oi l.OOO to 3.000 feet, and it is

easy to get a couisiderable change 'Ocf cli-

mace by tnavelling a short distance. Upon
these upland distric«:s are large lakes,

supplying quickly falling streams, from
w,hich ample power can be obtained.

Soil.—The soil is of good average fer-

tility, and in some districts exceptionally
fertile. The average crop for the island
i« over 20 bushels of wheat to the acre,

and 5 tons of potatoes. In some districts

the average is considerablj- higher, and
potato crops of 12 tons to the acre arc
not uncommon. In well-managed orchards
three to five hundred bushels of apples
are picked.

NATURAL ADVANTAGES.
The present year is the one hundredth

since Tasmania was first coioni&ed, and
on every side there a.re indica'tions that in

the near future Tasmania will become one
oi^ the most proisperous States of the Em-
pire. The town.s, though small, have
most of the conveniences of large Euro-
pean cities, in the way of water supply,
well-paved streets, good buildings, tele—
graphis, 'jelephones, gas, electric light, and
electric trams. The country districts are
connected with the ports by lines of rail-

way, and good macadamised roads; the



country has been opened. The effect of
climate and soil on the growth of crops
and the rearing oif ca^ttle and sheep is

well known. The me<,hod 'of dealing with
fungi and inisects inimical to cultivated
crops has been put upon the solid basis
of experience, and there is every prospect
of remunerative employment for a very
much larger population than Tasmania
has at present. While Victoria "was pass-
ing through the first exei'teme.nt of the
gold diggings, Tasmauia supplied a very
large portion of ithe food cif that colony^
and, owing to the facilities of water car-
riage, can still place produce in Mei-
bourne and in other capital cities oif Aus-
tralia at a lower rate for freight than
mainLand districts that are very much
nearer -lo those capitals.

Freietrade.—In the past, the transfer of
produce was very much hindered by in-
tercolonial duties, but these are now all

done away with.

The advantages of the climate and soil
of Tasmania .have been brough-t into great
prominence by the dry seasons tha-c have
pbtained upon the mainland, culminating
in the severe drought of lajst year, and
many mainland farmers are coming to
Tasmania to farm, where the land Laws
are liberal, the horrors of drought, ex-
tremes of heat, and devastaiting floods are
unknown, and in ma,ny places grass is

green all the 3"ear round. Also, owing to
i«rs position, its available water power,
and that factory legislation in Tasmania
places less restriction upon trade than
other States of the Commonwealth do,
it is certain that factories will be sev' up
in Tasmania in preference to other parts
of the Australian mainland, and there is

already a noticeable increatJe of activity
hi agriculture, trac^, and manufacture.

SMALL INDUSTEIES.
It is undoubted that in the first place

the prosperity of new countries must de-
Ipend largely upon agriculture, especially
wpon what are termed small industries

—

.tnduistries where profits are derived fnom
'th& economical working of the soil, and
Which enable large »families to live com-
fortably on small acreages. The grrowth
of fruit and pota-coes meets this require-
ment, and by them it is quite possible to
have a population of as much as one to
the acre. In this, these industries differ
widely (from what until recent years has
been the staple indus'try of the colony,
the rearing of sheep and export of wool.
In rearing 'sheep, people strive for loneli-
ness, so that the sheep may not bo dis-
turbed, and in many cases efforts are made
to keep population away; but with small
indu£>trie3 siipporting families of ten,

upon ten to fifty acres of ground, well
tilled, it is quite possible to support a
population of one to the acre, as subsi-
diary mechanical industries, such as saw-
mills, wheelwrights, carpenters, black-
smith?, tailors, ;shoem;ak&rs, tinjsmitlis»

casemakers, all follow just as water fills

up a hollow.

During the past twenty years the ifruit

export industry has been developing, and
in 1902 fruit and jam were exported to the
value of nearly ,£450,000, being an in-
crease of about 30 per cent, on the pre-
ceding 3'ear. This industry has been grow-
ing at an increasing rate for some years
pas-:, and has been the cause oif wide-
spread prosperity", great increase in the
value of land, and has brought several
trades to TasToania previousily unknown
in the island.

Potato growing has become another
large industry. Duriug last year
potatoes were exported to -the value of

^£325,000. Both these industries need,

only small capital and small holdings,
and the benefit from them is very wide-
spread, tending more to the general pros-
perity a.nd activity than industries m
which onl.y a few are benefi-'bed. They
also are bringing other industries in theili-

train, in the canning, drj^ing, preserving,
and packing tfor distant markets.

Canning and Drying.—These trade® of

canning, preseiwing, and drying are as

yet in their infancy, but when they ars?

fully developed fluctuations and gluts in

"the markets will be largely done away
with. There is very little done in dryiag
potatoes, for which there are sph^ztdid op-
poritunities, and the making of starch has
not been touched.

Starch.—On some occasions duringr r»^

cent rears large quantities of potatoes
that have missed the markets h'ave been
spoilt, thus causing great loss.

Spirits.—The making of sitarch entails
the making of spirits, which would be
another item of profit.

Cider.—Cider also could be made very
largely, and besides being a source of pro-
fit in itself would help to steady the
fruit trade. Cider is made in a small
way at present, with very fair success,
but not as a large business. In some of
(the fruitgrowing districts in England,
the cider press comes round to the farm-
ers just as the chaff-cutter, threshing ma-
cbine, and straw baler, do here.

Oats and Barley.—The northern parts
of the island are especially suited for the
cultiviation of barley and oats, both for
the home market and for export. In 1902
about c£140,000 wor^th of oats were ex-
ported.

Hops.—Hops also do well, and are cul-
tivated successifully to a limited extent.



The exports for 1902 are valued at about
i:33,O00. This business could be con-
siderably extended.

Beer.—Owing to natural conditions, bet-

ter beer can be brewed in Tasmania than
in other parts of the Common-weakh of

Australia.

Weavino;.—Small beginnings have beenj

successfulh^ made in the weaving of

blankets, flannel, and tweed, and in the
making of biscuits. Under the new Cus-
toms regula-tions all these industries are
likely to grow.

Steam Communication.—One o£ the re-

sults of the growth of the above indus-
tries has been an increase in the tonnage
of siieamers calling at the ports of Tas-
mania, not only from the oirber colonies,

but from Europe. The tonnage for 1903
(the present year) entering the port c(f

Hobart alone is estimated ro reach about
six hundred thousand tons net. or a mil-
lion tons gross. This por-t is a fine open
sheet of water, completely landlocked.
The wharves, situated 12 miles from the
open sea, can berth the largest ocean
going- steamers, and during the past sea-
son single vessels have been loaded "with

up to twenty thousand -tons of cargo, and
have left the wharf without trouble,
drawing thirty-one feet of water. At
present the steamers from London via
the Cape ^to New Zealand make Hobart a
port of call; also a nevr line from New
Zealand to the Cape, and besides this the
P. and O., Orient, Pacific, White Star,
Holfs Blue Funnel, and inbeTcolonial
steamers of several companies call at
various ports in the island. The new
line of steamers about to be s'tarted from
New Zealand to the Cape, making Hobart
a pore of call, besides increiasing tl^ ifa-

cilities of transport, "will be likely to
lower the cosf of living.

There are prospects of several other
trades, tha*-: are at preisent minor indus-
tries, growing, in the near future, to a
large volume.

Butter, Cheese, and Poultry.—The cli-

mate and soil of the island are excep-
tionally good for the production of but-
ter, cheese, bacon, eggs^ and poultry.
Large cool storage works are being erec"t-

pd both at Hobart and at Launceston,
and by their help there will be every op-
portunity for developing a large export
trade in these commodities.

Fish.—Not only do the large lakes and
rivers abound with salmon and trou't, as
well as native fish of several kinds, but
the sea round the coast, and the estuaries,
are abundantly supplied with fish. At
present the fishing industry is without
organisation, and is carried on upon a
small scale. Freezing works and cool
sKrorage are only just being esitablished.

Canning, drying, aud salting are also in
their infancy. Owing to the lack of these
conveniences- in the past little could be
done with large catches, but fish of many
varieties are abundant upon the coast at
different times of the year; and with the
advantage of cool istorage, and, with the
development of canning and salting, add
the present facilities of communication,
there is every probability thait the fish

trade will become a laro;e industry. Now
^he boats are small, and the men get a pre-
carious livelihood; but when freezing,
salting, aud canning are established the
effecc: will be to cause the industry to set-

tle down iipon relialale linets, and there
will be no difficulty in preserving catches
of any size, and in distributing them
amongst the markets of the world.

TIMBEE, TAN BAEK, PERFUMES,

ETC.

The acacia (known as wattle bark), a
tree which is common all over the island,
produces a bark rich in tannin, and would
well repay systematic culcivation. The
bark is collected in a somewhat wasteful
and primitive way from the natural
growth, but the cultivation of wattle in
plantations is unknown, although it is

probable that if systematically carried
out it would be a very profitable industry;
wattle bark to the value of =£40,000 was
exported during 1902. A large extent of
the country, especially the easi:ern half of

the island, where land is to be had at a
reasonable price, will grow wattle bark to

advantage. Flowers of miany kinds for
perfume, and honey, would do well ; fruit
also could be grown to advantage, and
would probably ripen earlier than in the
districts already planted; would realise
good prices, and would enable the preseuic
output to be very largely exceeded with-
out increasing the difficulty of disposing
of the crop. The East Coast, though set-

tled in the early days, has been lying dor-
mant for many years; but it can be re-

commended to persons wishing ito acquire
land which would not involve the very
heavy labour of clearing. The clim^ate of
the East Coast is remarkably equable and
salubrious, even for Tasmania ; the rain-
fall is regular, and the soil is of good
average fertility. The Ea.st Coast appears
an ideal place for the production of fruit,
honey, and perfumes. Neither honey nor
perfumes are made as an industry in Tas-
mania, although in o«cher countries less
favourably situated, incomes amounting
individually to thousiands of pounds are
made from these industries.

At the present time large districts in
Tasmania are covered with forests, grow-
ing trees of immense size, and chere are
great possibilities in the systematic devel-



opment, not only of the timber trade, but
also of the allied industries. The seeds of

Tasmanian trees have been planted all

over the -world, and it would be safe to say
that there is a larger trade in utilising the
timber grown from Tasinianian seed in

foreigo countries than in utilising the

timber of the island itself.

There are also great possibilibies in the
distillation of the essential oils contained
by a large proportion of the leaves and
flowers oi the Tasmanian flora. Of these,

the oil of the Eucalyptus globulus }s_ ex-

ported, and is known widely for medicinal
purposes, and for the making of T.arnish.

Very little is done in the small industries,
such a-s brushware, cooperage, hurdles,
baskets, cool handles, walking sticks. The
drying and seasoning of timber for the
better claiss of w^ork by artificial means,
the making of potash, pyroligneous acid,

and wood pulps are all untouched. And
neither the conservation of the forest nor
the planting of native or foreign trees ifor
profit is practised. There are very large
possibilities in turning to aceoantc the
great forest wealth that exists in Tasma-
nia, and when it is thought that of the
^;26.il0i).000 that is paid annually in Eng-
land for imported cimber none is paid to
Tasjmania, it is evident that full advan-
tage ha^s not been taken of this great natu-
ral source of wealth.

In the foregoing especial stresrs has been
laid on the number of businei&seis that can
be successfully carried on in Ta^smania. In
each and all of these businesses large capi-
tal can be profitably invested ; but they
have the further advantage that it is

equally possible for men of smaU means
to make a comfortable income, and special
attention has been called to them, as they
may form the sources of vrealth for a large
lesident population.

PASTOEAL AND MINEEAL.
Another industry of Tasmania is the

breeding of stud sheep and the produc-
'cion of w^ool. Tasmania, from its cool
climate, is capable of producing the very
fines": sheep, and it is a necessity Ihat the
warmer colonies should constantly re-
plenish their stock from a cool climate
like Tasmania, in order that the staple -of

the wool may be preserved. Tasmanian
stud sheep are celebrated all over Aus-
tralia, and bring in large incomes to those
who carefully observe the conditions that
are required for success. Wool was ex-
ported in 1902 to I'rhe value of over
^263,000.

Tjie last industry to be mentioned is

the winning of metals. Tasmania is so
rich in so many kinds of ore that the
island has been called a casket of pre-
cious stones. The value of mineral ex-

ports is abou^t one and three-quarter mil-
lio7as annually, with every prospect of an
increase, botli by improved methods of

winning and the discovery cif fresh mines;
as large parts cif the country, although
known to be metal bearing, have never
been prospected.

GENERAL.

The present is a good time to bring un-
der public notice the many advantages
po.-se.ssed by Tasmania The benefits, of

in tei colonial freetrade are already notice-
able. New bus'ine'sses are springing up

;

land is increasing in value, and people
of other colonies are coming to Tasmania.
In the present days of competition it is

not sufficient to pO:^sess a good thing, but
it i>; absoiu»:ely essential that the advan-
tages ojf this possession should be made
known. There are so many parts of the
world, less blessed than Tasmania, with
large populations, hardly able to make
a living, while in Tasmania there is room
for a very much larger population. It

should be our endeavour to make known
the advantages possessed by Tasmania.
This subjeci: Jias been mentioned on many
occasions, and was especially referred to

a': our last meeting. It is not v.-ise to

indiscriminately invite all sorts of people
to come to Tasmania, or to any other part
of the world. It has also to be borne in

mind ir. coming to a new country that
new experience is necessary. Experiwice
gained in large communities or other
countries may be of value, but before
launching out in a new country it is ab-
solutely essential to obtain a knowledge
O'f local conditions. In agricultural pur-
puils, for instance, climate and soil must
be thoroughly understood. The assist-

ance of Government vo newcomers is not
essential. / There are plenty of oppor-
tunities in Tasmania for the newcomer,
who is determined to make his home here,
and to succeed. This they will do with-
out assistance, either from the Govern-
ment or from avyouts els? .But it appears
eminen^dy a thing that the Government
can do through an Agent-General or other
means; namely, to disseminate reliable

inif'ormiation as to the many advantages
that Tasmania possesses—in position, cli-

mate, goil, water power, civiliiJation. and
in growing indus.ries. Streams of emi-
grants are going to many countries from
England. Very ievc of them are coming
to Tas'mania, In the other colonies, at

the present time, many people are look-

ing for a new home, undecided where to

go. From the prominence given to South
Africa in the papers many have decided
to go there, who might have come to Tas-
mania a«t less risk, less expense, riud with
good chances of success had the advan-
tages Off Tasmania been more widely
known.



IX

In closing I venture to express a hope
that the discussion on this paper may
lead to a wider knowledge of Tasmania,
and would suggest, as a further means to

the same end, that it would be useful if

pamphlei"* were written on Tasnianian
fish and fisheries, from a sporting, and
f»om an industrial point of view. Also,

it would be very desirable that the tech-

nological side of our Museum should be
enriched by exhibits otf

—

Models of frni'c, vegetables, and roots.

Exhibits of cereals, grasses, and hops,
and

Exhibits of biscui*i:s, bricks, blankets,
bluey, candles, flannels, fruit (dried and
praserved), canned fish, furs, furniture,
pottery, soap, wood carving, and other
examples of Ta-smanian manufaotures.

The paper was illustrated by over 40
lantern slides, prepared by Mr. Beattie,
Mr. Na-t. Oldham manipulating the lan-
tern.

The President vrarmly commended the
paper, and suggested that the discussion
be commenced that evening, and continu-
ed sor a subsequent meeting.

The Bishop of Tasmania said it was
mentioned that the State required more
population, although he was to"d thalt

Tasmania contained more population per
square miie than the other States of che
Commonwealth. He re-iferred to the large
cost of maintaining roads in the country
pants, with such sparse populations. The
same thing applied to the railways, which.

with a larger population, would be made
to pay far better. Tasmania might be
the Switzerland of Australasia, and to
that end the natural beauties of the island
should be preserved, to aid in attracting
visitors. The Government did not seem
sufficiently Avide-avrake to this point. Then
there was room for manufacturing de-
velopments. EeafforestSition was an im-
portant matter in some dis?triat.s. He de-
plored (and he gave a striking instance in
his experience) ithe difficulty of getting em-
ployment for men who came here, and
wanted it. The question of increased
population by extensive immJgrarion was
one in which the Labour Party did not
agree. So there was a division of opinion
about it, and he felt we do not want the
immigration of millions; not numbers,
but quality — people who could live de-
cent human lives, and not be crowded out.
(Applause.) People of such a class might
be attracted to Tasmania, to the advan-
tage of both themselves and rhe State, and
to that end he suggested that a commit-
tee might be appointed in Tasmania and
in England.
Mr. E. M. Johnston moved the adjourn-

ment of the discussion to a future meeit-
ing, which was agreed to.

Constitution of the Society.

Mr. T. Stephens read a paper contain-
ing suggestions for improving the useful-
ness of the society. Discussion was left
to a future nieeeting.

Votes ^f thanks to tiie readers of the
papers terminated the meeting.
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A meeting of the Royal Society of Tas-
mania was held at the society's room at
the Museum on Tuesday evening. His
Excellency the Governor presided^

Exhibits.

Amongst the exhibits laid on the table
was a memorial volume of the late J. B.
Walker, published under tho auspices of
the Eoyal Society of Tasmania. The vol-
ume contained all the papers read by the
late J. B. Walker before the society. Ano-
ther volume on view was "Notes on Early
Life in New Zealand/'' by the Eev. Geo.
Clarke, presented to the society by tJie

author.

New Members.

The following Avere elected members of
the society :—Messrs. E. D. Dobbie, E. H.
W. Wolfhagen, M. M. Ansell, E. Hawson.
and N. Oldham.

Discussion.

A paper previously read by Mir. A. O.
Green on ''Tasmania from a Manufactur-
ing and Immigration Point of View, and
her Natural Advantages/" was discussed.
Mr. R. M. Johnston said he was in ac-

cord with Mr. Green in his view of the
possibilities and natural advantages of
Tasmania, and approved of his caution
with respect to the class of immigration
that should be encouraged. Great caution
must be exercised in the numbetr of immi-
grants introduced at any one time, and
attention must also be pa.id to the class af
immigrants. Although a very large num-
ber of persons emigrated annually to the
United States, it formed a very moderate
proportion in comparison with her popu-
lation of 64. millions. If the sau;e propor-
tion came annually to Tasmania, it would
mean only 1,132 persons a year. He agireed
with Mr. Green that unless the immi-
grants were drawn from the agricultural
class, the annual introduction of such a
number Avould have a bad effect on the
local labour market. The standard of liv-
ing in Australia was higher than in the
United Kingdom, France, Germany, Unit-
ed States, etc., and still a smaller number
of da^'s was absorbed in Australia in earn-
ing thai higher standard of living. The
purchase of power in Australia Avas, there-
fore, greater, but the cost of living was
high. Mr. Johnston then quoted the chief
articles of food used in each country, and
gave the prices of each article. The success
of a young colonj^ depended largely on the
extent of land opened for settlement, and
success also depended to a great extent on
such things as the agricultural, pastoral,
and mineral industries. A young country
passed through three great successive pre-

dominating stages. The first was the pas-
toral stage, the second Avas the agricultur-
al industry, and the last the manufactur-
ing stage. This last stage was still far off,

as far as Australia Avas concerned. The-
pastoral and agricultural industries could
not support many people to the square
mile. For every 1,000 additional labour-
ers that could be placed on the land, near-
ly 7,000 additional persons could be kept
in the State. Referring to the question
of population, Mr. Johnston said in the
last century the United Kingdom could
only double its population in 71 years,
Australia in 11 years, and Tasmania in
16 years. During the last decade the in-
crease of population was such that i:

would take S3 years for the United King-
dom to double its population; it would
take Australia 39 years instead of 11, and
Tasmania 42 years instead of 16 years.
The serious decline in the increase of

population was a strong reason for cau-
tion being exercised in forming any es-

timate of the likely growth of population
m the present century. If the present
increase of population was m-cdntained,
Tasmania, that now had a population of

177,000, would in 2002 have a population
of SOO,S10 persons. It was pos:isible that
such a growth Avould be maintained, hav-
ing regard to the fact that America in 30
or 40 years time would, instead of ab-
sorbing the surplus population of the
United Kingdom and Europe, be really
augmenting the immigration to Aus-
tralasia. Supposing that the present rate
of increase in population in Ausitra.lia

was maintained, there \vould be in the
Commonwealth in 2002 a population of

21,585,000. The masis of the people in
Tasmania lived in a better condition than
in the United Kingdom, and the fact
that fewer families lived in one room
conduced to a healthier life..

Mr. T. Stephens also offered a few
remarks on Mr. Greene's paper, and point-
ed out that the suitableness of the soil

in Tasmania for potato-growing applied
only to certain districts. It was as-

tonishing in a country like Tasmania,
Avhere hundreds of tons of apples wasted
every year, that more cider was not made.
Ho thought lecturers should go throirgh
the United Kingdom, giving the people
accurate information of the prospects
tha-t awaited them in Tasmania.

His Excellency, in calling upon Mr.
Green to reply, said he had understood
that gentleman to state that in England
mutton could be obtained at 2kd. per lb.

That was quite contrarj- to any ex-
perience of his, and he would be glad to-

hear Iioav Mr. Green had been so for-

tunate as to obtain his mutton in Eng:-
land at so low a price. (Laughter.)
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Mr. Green expressed pleasure that his

paper had drawn such useful information
as that advanced by Mr. Johnston. The
mutton to which he had referred as bein^
purchasable in England at 2^d. came
from Xew Zealand, and he had been in-

formed that it could be purchased as low-

as 2d.

Mount Elephant.

Colonel Legge read a paper on "Mount
Elephant and its Limestone Beds," and
also made reference to the coal obtained
in the vicinity.

The paper -was discussed by Messrs.
E. M. Johnston £)nd T. Stephens, after
which Colonel Legge replied.

Eainfall at Great Lake.

Colonel Legge read a paper, written by
himself and Mr. Kingsmill, on "The rain-
fall and water supply of the Great L^^.ke.^'

The paper stated that the character of

the country at the North was totally dif-

ferent from that at the South. Atten-
tion T^as paid to this feature, owing to

the widespread idea that the Great Lake
had no feeders, and that the outflow^
through the Shannon at the south end was
compensated for by the influence of
springs at the bottom of the lake. Ee-
ference was made to the extent of the

rainfall between the south end of the^

lake (Swan Bay) and the Little Lake at

the north. The difference in the fall of

rain at the two places was caused by the
proximity of the north end of the lake
to the high mountains of the Western
ranges, which caught all the rain coming
from the west and north-west. The ex-

tent of the fall of rain in various parts

of the neighbourhood was explained, and
attention "directed to the effect exercised
by the adjacent mount-?.ins on the preci-

pitation of rain around the head of the
lake. It was thought that, though there
were no large feeders at the north of the
Great Lake, the rivulets that did exist

carried a large body of water to the lake
after heavy rain, and the climate was so

wet that the discharge from the sur-

rounding mountains was of frequent oc-

currence throughout the year. The con-
ditions which affected the water supply of

thfe Great Lake were—A wet climate at

the north end; a watershed of mountain
rivulets ; repeated heavy falls of rain

;

melting of snow; the normally small out-

flow at the south end.

Votes of thanks were accorded the
writers of papers.

Discussion of the paper was postponed
until next meeting, and His Excellency
was accorded a vote of thanks for presid-

JULY MEETING,
Owing to heavy rains the meeting- lapsed.
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INTEEESTIXG PAPERS.

At the moiilfhly meeting of the Royal
Society of Tasmania on Tuesday evening,
August 11, His E^xcellency the Governor
(Sir Arrhur Havelock) presided.

COXTS-IBUTIONS TO THE PHYSIO-

GEAPHY OF TASMANIA.

No. 2.

RAINFALL AND WATER SUPPLY OF

THE GREAT LAKE.

(By Mr. H. C. Kingsmill and Colonel

Legge, R.A.).

In March last, a trip for scientific pur-
poses was made b3' us to the Great Lake,
C'.nd, as part of the work, we undertook
the investigation of the supply of water
Ho wing into the lake at the north, and
mountainous, end. As is well known, the
character of the country at the north is

totally different from that at the south

:

the bare plains and barren hills of the
latter giving wi^iy to the bold ranges of
rocky mountains and glades and valleys
of damp, boggy soil, which constitute the
reverse slopes of the Great Western Moun-
tains.

We were induced to pay attention to
this subject owing to the wide-spread idea
that the Great Lake has no "feeders,"
o.nd that the outflow through the Shan-
non at th3 south end is compensated i u*

by the influence of springs at the bot-
tom of the lake. We would here remark
that, from the results of our numerous
soundings all over the lake, no bottom is

more unlikely to contain springs.
As the result of a previous visit by one

of the writers to the lake, a meteorological
station was established tat the north end,
under the care of Police Trooper Archer.
(Observations commenced at the Little
Lake in June, 1902. In that we now have
a year's record, revealing one of the most
interesting cases of great variation in rain-
iVail between two contiguous stations that
can probably be found in Tasmania.
As "the crow flies," the distance be-

tween the south end of the lake—'Swan
Bay—and the Little Lake at the north end
is about 15 miles. At the former the rain-
fall was 18.0 inches during the 12 months
ending May 31, and has averaged 33.87
inches during the past years; while our
record at the station on Little Lake for

the same period—June 1, 1902, to May 31,

1903—reaches a total of 63.62 inches.

This remarkable difference in the fii..

at the two ple.ces is caused by the prox-
imity at the north end of the lake to the
high mountains of the Western Eanges,
which catch all the rain coming from che
west and north-west, and precipitate it

on the watershed bet«-een Dry's Bluff,
with its contiguous mountaiusi and the
lake shores. Although this watershed is

one of inconsiderable depth, measuring
from north to south, it is traversed by
several not unimportant streams, which
lead to the lake in a belt of only about
four miles in width.

After a heavy nighty's rain, with a fall

of two inches, which is of frequent occur-
rence, these streams come down in high
flood, which, from observations we made,
kists two or three days, and pours an im-
mense body of water into the lake. This
es especially the case as regards the prin.-

cipal "feeder""—omitted for some unex-
plained reason from the maps—and which
we are desirous of naming the "Shannon.
Rivulet," as it may be considered as much
o. part of the Shannon as the upper por-
tions of the Shannon River in Ireland, be-
fore it flow? through the splendid lakes
which are renowned for their salmon fish-

ing. The rivulet in question rises in a
locality ce.Ued by shepherds, "Half Moo.'i

Marsh Creek," little above the Pine Lake
on the crest of the Great Western Moun-
tains, and flovfs through the Half-Moon
Marshes, and into the Little Le.ke, which
empties by what is known as the "chan-
nel" into the Great Lake.

As illustrating the effect of one of the
heavy downpours which are frequent at
the north end, while there is scarcely any
rain at the south, we may mention that
on the night of Mo.rch 2, we were camped
at the Little Neck, which is half-way
down the lake. It commenced to rain
about 11 o'clock, the fall being by no
means heavy—a steady rain, with mode-
rate breeze from the north—and continu-
ed till 9 a.m. next morning. At this time
a strong north-west wind was blowiTjg,

against which we had to pull in a heavy
sea most of the day before we could get
into position to sail home. On our arrival

at the north end, Ave were met by the dark,
peaty waters of the flood from the Pine
Lake, about three-quarters of a mile from
the shore, and reached our landing place
in the channel with much difficulty. We
found that there had been heavy down-
pours of driving rain, commencing earlier

than with us, and continuing without in-

termission till 11 a.m. the next morning,
the fall registering by 9 a.m. inches.

At the Little Neck, 10 miles south, we



h?.cl had a moderate rain of about 70

points at the most up till the time it

cee.sed. At Tinder Bay, about 30 points
were registered.

This i?, doubtless, a fair instance of the
locally heavy rainfall at the north end,
and shows the effect the adjacent moun-
tains have on its precipitation around the
head of the lake. Four miles to the
north, at ^he Pine Lake, the source of the
Shannon Eivulet, the fall must have beeii

much greater, as is proved by the heavy
flood which ce.me down this stream about
1 o'clock on the 4th.

The four principal streams, which drain
the watershed above the lake, are, com-
mencing at the east—firstly, Breton's
Eivulet, which rises in the Dry's Bluff
region, and has a southerly course of

about 10 miles, until it flows into the lake
about a mile to the east of the channel;
secondly the Shannon Bivulet, flowing out
of the Pine Lake, passing through the
Half Moon Marshes, and taking np seve-

ral tributaries before it reaches the Little

Lake, which discharges by the channel
into the lake — these tributaries rise in

upland marshes which discharge large

bodies of water after a night's rain; third-

ly, a small stream, Kimberiey's Creek,
which drains several marshes, and rises in
hills to the north, not far from the source
of the Shannon Bivulet. This creek falls

into the lake a mile to the westward of

the channel. Fourthly, Pine Creek, vrhich

comes down the valle}^ at the north-west
corner of the lake, and through which
the tris^ck passes to the Nineteen Lagoons.
The course of this stream turns north-
wards at some distance from the outlet,

to high marshes, where it rises, and at

its bend is joined by a tributary called
Kermode's Eivulet,'^ flowing irom the
slopes of the Stony Tier, a bold and rug-
ged ra.nge, dividing the lake valley from
the Ouse and Nineteen Lagoons district.

Futher south od the lake shore, about two
miles, there enters a fifth stream. Bran.
dum's Creek. This, and one or two still

smaller creeks to the north of Eeynold's
Creek, flow from the eastern face of the
Stony Tier.

At first sight, this lofty range wonld ap-
pear to furnish an important watershed,
and the smallness of the creek flowing
from its slopes surprises one. The reason,
however, is plain, inasmuch as the range
lies out of the track of the hee.vy north-
west rains, and its sides, like those of the
Sand Bank Tier, on the east shore, are
mostly bare and made np of large fields of

talus, in comparison to which the
Ploughed Field of Mount Wellington is

a. pigmy. Consequently the water from
heav}'- falls of rain rushes down at once to

the lake, and there is no lodgment in
marshes and small morasses as along the
north side of the water. In fact, along

this shore of the lake, as on the norths
numberless rills and streamlets intersect
the boggy slopes leading from the moun-
tains to the shore, and materially help to
augment the inflow after heavy rain.

On the shore, between Breton's
Eivulet and the large bight at the foot
of the Sand Bank Tier, there are no creeks
of any consequence until the north-east
corner of the bight is reached, where
there is a stream, bridged over by the Go-
vernment, v\-hich carries a good flow of
water after heavy rain, but normally has
but little water in it. It is to be regretted
that no opportunity was afforded us cf

gauging this creek. Beyond this at th&
southern corner of the bight, there is

Boggy Marsh Creek, still smaller; but
further south there are no creeks of any
consequence, e.nd the rainfall becomes
very n^uch reduced the more one ap-
proaches the extreme south of the lake.

O'n the slopes of the Sand Bank Tier,

the fields of talus are more gigantic
than on the Stony Tier, and there
is no lodgment for water, with, also, less

rainfall than on the lacter.

From the above outline we think it may
be gathered that, though there are no
large feeders at the north of the Great
Lake, the rivulets that do exist carry a
large body of water to the lake after

heavy rain, and that the clima,te is so wet
that the discharge from surrounding
mountains is of frequent occurrence
throughout the year, except v,^hen the lake

is frozen over. This happens every yea-r

between the latter end of May and the be-

ginning of July; occasionally, hovrever, a
thaw sets in In June or July, and the ice

is broken up by a gale, Avhen the discharge
into the lake from the melting snow, often

2ft. deep, is very considerable.

During our stay of a fortnight we found
that the outflow by the Shannon at Swan
Bay was very small, and that the many
falls of rain at the north end had very

little effect on the water level at the soiith

end, only raising it a few inches. The
Shannon is dammed up half a mile from
the outlet, so as to keep the water in Swan
Bay at a convenient level for fishing pur-

poses. The dam has recently been broken
by ice floes in the spring, and at the time

of our visit had been repaired. The
water flows through the stones, there be-

ing no "spill," and below the structure,

where we could get a good section, the

stream was gauged.

The effect, however, which a strong

wind, blowing either north or south, has

upon the lake level at the opposite end, is

remarkable. The lake being very shal-

low, in proportion to its great area, ana
the bottom being so extraordinarily levei,

a sea rises in a few minutes, one might ax-

most say, 'and the water being forced
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through the straits, formed by the re-

markable peninsulas — locally called
''necks" — which are characteristic fea-
tures of the lake, a rise of over a foot
takes place at the extreme ends, after a
moderate gale only. This does not affect
the question before us, but it was thought
it might be a fact of interest to th© Fel-
lows of the Society,

The gauging of the streams was taken
with a current meter, kindly lent us by
the Government Hydrographer of Ncav
South Wales, Mr. Halligan. Sections of
the stream beds were carefully taken, a
site being selected in each case where the
bottom was even, and in the case of the
larger streams the current v:as taken at
the surface, a foot below it, and near the
bottom, and the mean taken as the ve-
locity.

Wiiere it was not practicable to measure
the depth at intervals right across, the
depth in the centre was estimated propor-
tionately with that near the sides. In
every instance care was taken not to over-
estimate the depth, so that the calculated
volumes may be taken as rather under
than over the actual ones.

It was thought advisable to ascertain
the quantity of water the "feeders" at
the north end were capable of supplying
to the Lake; we, therefore, decided^ to
gauge them shortly after the flood of the
3rd March, alluded to above. A com-
mencement was made with the "^chanuer"'
the following day, 22 hours after the fresh
was at its height.

The following table gives the result of

our measurements:—
Channel from Little Lake. — Time after

height of flood, 22 hours. Velocity per
minute, in feet, 156. Volume in gallons
per minute, 66,812.

Breton's Rivulet, 24 hours, 150ft., 31,171
gals.

Kimberley's Creek, 27 hours, 140ft.,

6,344gals.

Pine Creek, 28 hours, 147ft., 34,912gals.

Brandum's Creek, 29 hours, 86ft., 2,150

gals.

Total flow in gallons per minute, 141,-

339.

Total flow in gallons per 24 hours, 203,-

000,000.

The following day the Shannon Eivulet
was gauged about the Little Lake, to as-

certain the quantity of water flowing in-

to the latter from this stream, exclusive
of tliat from the many small rills inter-
secting the marsh land at the foot of the
Fluted Tier, overlooking the lake. The
Little Lake channel was also gauged. The
following were the results:—
Shannon Eivulet—Time after height of

flood, 4S hours; velocity per minute in

feet, 130; volume in gallons per minute,
46,919.

Little Lake Channel, 46 hours, 127ft.,

48,218gals.
On Saturday, the 7th, the fourth day

after the flood in the north, we gauged
the Shannon below the dam. Some diffi-

culty was experienced in getting a good
section, owing to the stony nature of the
bottom. We chose a spot where the river
was 24ft. wide, ond the depth 9in. The
result was as follows:—
Shannon River—Time after height of

flood, 4 days ; velocity per minute in feet,

84; volume in gallons per minute, 9,450.
Total outflow in gallons in 24 hours: —

13,848,000.

We ascertained from the police trooper
in charge of the meteorological station at
Swan Bay. that the flood we had in the
north had made very little difference to
the lake level at the south end. It was
estimated that the fresly would have tak-
en about two days to reaxh the south, ac-
cording to which our measurements would
have taken about 48 hours after flood, al-

though the actual date gives four days.

The conditions which affect the water
supply of the Great Lake may, therefore,
be summarised, in conclusion, as follows:

1. A wet climate at the north end, caus-
ed by the proximity of high mountains.

2. A watershed of mountain rivulets,
which sud..denly rise after torrential rains,
and which flow through morass-land, hold-
ing large ciuantities of water in wet
weather.

3. Repeated heavy falls of rain, which
renew the large flow in the creeks, and
compensate for the rapid subsidence of

the iioods.

4. Melting of ?now, particularly at the
north end.

5. The ftormo.lly small ontflow at the
south end, owing to the conformation of

the land at the river's starting point, and
to the fact of its being dammed as well.

This small outflow will compensate con-
siderably for evaporation in the summer
season.

Although the question of the lake water
being utilised largely as o.u irrigation sup-
ply is beyond the provinces of staring that
we take this opportunity of stating that
in our opinion the shallowness of the
lake, in spite of its large area, and the
intermittent nature of its source of sup-
ply preclude the carrying out of any ex-
tensive scheme without interfering with
the features of the lake, unless an em-
bankment were thrown a.cross the glade
through which the Shannon commences
its course.
The conditions which lead to this as-

stimption are:—In the first place the lake
is uniformly shallow; its three great sub-
divisdons^—North Lake, East Bight, and
South Lake—are, on the bottom, level
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plains, with maximum depths of 16, 12,

and 18ft. respectively; and the Middle
Reach, north of South I>ake, is shallower
still; in the second place, the water en-

tirely round the vast outline of the lake is

so low that, at the time of our visit, the

boat could in very few places be brought
less than 30 yards from the shore. The
water was, it'^ is right to mention, 2ft. be-

low normal level. At one spot, it was
not a foot deep 6O0 yards from the shore,

and in other ple.ces we had to wade 150
yards so as to land. The effect, there-

fore, of a heavy drain on the lake would
be serious with a fla,t shore of this kind.
We conclude with a few remarks on the
practicability of using the lake as a reser-

voir.

The above-mentioned dfata and calcula-
tions will serve to show to what extent the
lake acts as a reservoir, turning an inter-

mittent supply into a constant stream.

During the night referred to above, on
which we were camped at Kermode's
Neck, over two inches of rain fell in a few
hours at the north end of the lake, bring-
ing the five principal creeks flowing into
thet end to a state of high flood. Twenty-
four hours after the flood was at .'ts

height, the flow of the creeks was gauged;
the flood marks would be seen far above
the banks, but the creeks, though full,

were within their banks.

It must be mentioned here that one
':reek had been gauged before the rain
fell, viz., Kimberley Creek, and there the
flow after the rain was fount to be ten
times what it was before; the total inflow
of all the creeks was about 100 times the
inflow of the Hobart water supply at th.p>

Gentle Annie falls, just above the reser-
voir. In a very few days, doubtless the
creeks would go back to the previous con-
dition of discharging one-tenth that
amount. Then another storm would come
along, and another flood.

Let us consider how the outflow from
the Gretat Lake would be affected by this
intermittent supply. In the first place,
we have the evidence of the Meteorologiial
Observer at the south end of the lake
that this flood at the north end produced
no perceptible difference in the Shannon;
we, ourselves, gauged the Shannon when
we arrived there four days after the rain,
and found the outflow from the Great
Lake to be at the Pate of 13,000,OOOgai.

for 24: hours.

What then had become of the flood at

the north end? A little calculation will
serve to show : The area of the Great Lake
is approximately 28,400 acres; 300,000,000
gal. spread over this area would approxi-
mately amount to a third of an inch in
depth.

From this it is apparent that the great
extent of the lake is quite sufficient to ac-

count for the equalisation of the flow of

the Shannon, and its apparent indiffer-

ence to an occasional flood.

Colooel Legge forwarded the follow-

ing additional note :
—

Please express my regret to His Excel-
lency that I am not present to-night to

take part in the discussion on the paper
cead last meeting on the Gre^it Lake. I
trust our investigations will at last throw
some light on the vexed question of the
supply of water to the Great Lake. Al-
though theve is, doubtless, a very heavy
discharge through the Shannoti in the
winter from the lake, there is compara-
tively little when the water is at summesr
level, as our investigations show
203,000,000 gallons flowing in during
rain, and 13 million flowing out under
like conditions, for 24 hours. There-
fore. iiQ oonneotion with the use of tihe

lake as a reservoir the cjuestion to be
consider'ed is loss of water in the sum-
mee- by evaporation and absorption. The
suns rays are powerful in the rarified at^

mosphere of the la.ke, and the ^oss of

water from these latter causes is forgot-

ten, more than that by overflow. This is

proved by Mr. Buckley, C.S.I. , in tis

interesting paper on the East African
Protectorate to be a very importa>nt fac-

tor in the case of Lake Victoria Xyanza.
Tlie maximum discharge from it Ijt the
Xile, over the Papon Falls, is shown to

be 30,000 cubic feet a second, which only
lowers the lake level about li inch in

a month. On the other hand the re-

duction in the lake levels is at times so

considerable, as shown by the '^greoges,"'

that afterr deducting tfoe loss for over-

flow at the above amount, it leave's a

balaoce of 7 or 8 inches a month to tbe
effect of evaporation. This astonishing
difference is due to the tropical sun, in

spite of the large area of the lake, which
is more than 2,000 sc^uare miles larger

than Tasmania , but these results must
convince one tliat even in the lesser de-

gree, due to climate and small size of the

Great Lake, the loss in summeir by evaj)-

oration is very co»nsiderable. It would
not be difffcuit to estimate it, if gauges
were fixed up by the Government at the

Lake. The results would be more inter-

esting to students of the Physical Geo-

granhy of Tasmania, if to no one else.

Mr. Kingsmill, in opening the discus-

sion, said they bad been told there was

a great hole somewhere in the Great
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Lake, but tfcey were unable to find it, the
greatest depth found was 20 feet. The
bottom of the lake was level, covered
with blue mud. There were three very-

remarkable islands in the lake. He de-

scribed the lake iind its surroundings
from a geological point of view. The
cock walls on the shores of the lake con-
stituted a remarkable formation.
Mr. R. M. Johnston said Col. Legge

had T:-.aced him in possession of severa,l

rocks" from tfce shores of the lake, ^.11

more or lesg weathered portions of basalt,

of recent eruptive rock, often remark-
able for showing structures of radiated
pillars. No doubt there had been a.

damning up of recent eruptions of basalt'^

at the eastern end. He wa& surprised that
a g/eater body of water was not dis-

charged all the year round from such a
large area. He warmly commended Col.

Legco's paper as a very valuable one to

this community. (Applause.)
His Excellency thought that if_ Mr.

Kingsmill could give them some iufoi"i-

mation as to the waters of the lake in

relatiorn to irrigation, it would be useful.

Mr. Kingsmill replied that it was ^lis

first visit to that country, and he had
not the opportunity of making extend-
ed observations. The head waters of the
Ouse flowed past the Great Lake, and
that river carried a much larger volume
of vrater than the Shannon, which flow-

ed out of the Great Lake. He tlliought

that the waters of the Ouse might be
diverted into the Great Lake, and thus
a much gfi^eat.er volume of water would
flow out of it. It was a question of level-

ling and survey i-tig. There must be a

rapid fall down the valley of the Shan-
non, which might be made available for

water power.

"Agronomy in Relation to Science."

This was the subject of a paper read
by t^ie Rev. E. H. Thompson, in which
he advocated a systematic nomenclature
of our fruits, notably apples and pears,

showing how useful a recognised system
of nomenclature would be in many direc-

tions, particularly in connection with
ordering fruit trees true to name, and
in marketing as well as manuring, and
otherwise cultivating these fruits. A
botanical classification woiild help to
reliably observe and determine the vari-

ous processes of fructification and pollin-
ation, and the relation betweon scion and
stock, a subject, he said, about which we
practically know nothing, but which
must exercise a marked influence on the

fertility and vigour of th-e trees. He
suggested a section of t^ie Royal Society
dealing with such matters.

Mr. Thos. Stephens sent in some notes
on the same subj-ect, eommonding Rev.
E. H. Thompson's paper, and emphasis-
ing the importance of it. He hoped the
suggestion of forming a section of the
Royal Society would be carried out.

Mr. L. Rodway emphasised the im-
portance of improving our fruit, especi-
ally seeing that the industry had increas-
ed to the output or marketing of about
a million cases a year. The knowledge
?vlr. Thompson intimated was of a very
difficult nature to acquire. The Govern-
ment should establish a central school
for the teaching of agriculture and
fruitgrowing. There should be a. State
orchard for experiments, and the im-
parting of knowledge connected there-
with. It was very unfortunate that in
regard to fruit we had to depend so
largely on popular names. There cer-

tainly should be wax models of our
principal fruits, correctly formed and
coloured, placed in t^e Tasmanian Mu-
seum—(applause)—and growers made to
name their fruits in accordance with
such models. (Applause.) Mr. Thomp-
son's remarks about the importance of
cross-fertilisation he supported, especial-
ly in connection with the increase in
both quantity and quality of fruit from
shy bearers. It was to be hoped the Go-
vernment would take the matter up as
a branch of technical education. (Ap-
plause.)

Rev. E. H. Thompson, in repl;\nng.

said there w-as hardly an apple grown
in Tasmania that was correctly and de-
finitely named by growers as a bodv. If

the Royal Society could not establish
a section as he suggested, then a Pomo-
logical Society should be formed without
delay. (Applause.)

Mr. R, M. Johnston was surprised
that such a society had not already been
formed.

FLOWERING PLAXTS AT
KETTERING.

Mr. R. M. Johnston. F.S.S., present-
ed a paper, dealing with the characteris-
tic plants of Kettering and its immedi-
ate vicinity, containing a classified list

of plants collected within the limits of
the township in the month of November,
1902. The greater part of the shrubs
and herbs were in flower, and the collec-
tions, although far from complete, he
said, must be regarded as especially re-

•presenting the "characteristics of the
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flora of this beautiful seaside locality. His Excellency, in moving votes of

JS"o less than 130 species were described. thanks to the readers of papers, said he
regarded Mr. Thompson's paper as an

Mr. Morton hoped the above would be extremely valuable one, and he trusted

the first of many lists of local plants it would be printed, and widely cir-

the society would receive. Teachers of culated. (Applause.)

schools might prepare lists with great TJae vote of thanks was passed, and

advantage. the meeting terminated.



ABSTRACT OF PROCEEDINGS, SEPTEMBER, 1903.

The monthly meeting of the Royal So-

ciety of Tasmania was held on Monday,
the 14th iust., the president (His Excel-

lency Sir A. Elibank Havelock, G.C.S.I.,

etc.) presiding.

Election of New Members.

The following were elected Fellows of

the Society :—Messrs. Robert Willmot,
M.R.C.S., F.R.C.S., W. P. Henderson (of

Port Esperance), and W. H. Bennett,
M.H.A.

Greetings.

The Governor read the cablegrams which
passed between the Governor-General of

the Oonimonwealth and himself with re-

ference to the Centenary of Tasmania, and
expressed the hope that the society would
permit them to be placed in the records
of the society

Presentations,

The Premier (Hon. W. B. Propsting), on
behalf of the Government, presented the
Governor Avith a copy of Mr. L. Rodway's
new work on "Tasmanian Flora." He said
he need hardly remind them that Mr.
Rodwaj^ was one of the most scientific
members of the Royal Societj^ of Tas-
mania, and his book represented yea.rs of
laborious scientific work, following in the
footsteps of such famous botanists as Mr.
Robert Brown and Sir Joseph Hooker.
His Excellency returned thanks. He

said he would have great pleasure in read-
ing the work, as he belieTcd Mr. Eodway
was probably the best authority on
botany in this part of the world. (Cheers.)
Mr. R. M. Johnston referred to the

early work of Mr. Ronald C. Gunn, Mr.
Hannaford, and Sir Joseph Hooker. He
said Mr. Rodway had completed the task
begun by them, and had turned out one
of the finest works on the botany of any
province that had appeared. (Applause.)
Mr. L. Eodway thanked His Excellency,

and the members of the society tPor the
reception they had given his book. He
wished to state that in its production he
had received the greatest courtesy and as-

^sistance from the Government Printer
and his staff.

Sir Elliot Lewis, on behalf of the execu-
tive committee, presented the Governor
with an advance copy of the iiroceedings of
the Australasian Association for the Ad-
vancement of Science at the annual meet-
ing held at Hobart in 1902.

His Excellency accepted the volume
with thankrs.

Papers.

A paper by the Government Geologist
(Mr. W. H. Twelvetrees, F.G.S.), dealing
"with a rock that had come under his ob-

servation from Port Cygnet, The aubhor
said:—"The aptitude of the alkaline mag-
mas for differentiation is illustrated by
the felspathoid rocks at Port Cygnet..
The promontory at the regatta ground
south of the jetty, consists of a central
spur of eiseolite syenite, varying into
different kinds of alkali syenite. The
margins are composed of the dark else-

olite pyroxene rock, known &b jacupir-
angite. This name was given by Derby
in 1891 to a similar rock in Brazil, tra-
versed by dykes of elseolite sj-enite. The
Port Cj-gnet rock, the author pointed out,

is a dark, medium grained rock, speckled
wirh elaeolite, and glistening with small
brilliant crystals of augite. The respec-
tive quantities of augite and elseolite pre-

sent do not differ much. The augite is

green, apparently now titanic, the titanic
acid in the rock residing principally in
the sphene. In order of quantity, the
minerals present a,re elseolite, augite,
sphene, garnet, apatite, magnetite, and
biotite. Its specific gravity is 2.89. Pro-
fessor H. Roseubusch, said the writer, in
mentioning that this is a typical jacu-
pirangite, says that search ought to be
made in it for the rare mineral badde-
'eyite (dioxide of zirconium). At Port
C.ygnet it cannot be called a geological
entity. It is not a dyke of later material
invading the mass of syenite, but may
rather be interpreted as resulting from
dift'erentiations by progressive crystal-

lisation, the marginal parts of the cool-

ing mass receiving concentrations of ba-
sic oxides, while the centre was left

more acid."

Notes on Tasmanian Minerals.

Mr. W. F. Petterd, C.M.Z.S.. who
has contributed many important papers
dealing with the minerals of Tas-
mania, has again placed a valu-
able contribution on record. The
writer, in the opening remarks of his

paper, says: "The present paper records
the more recent results of the continued
investigation into the mineralogy of this

State, from which it will be found that
not only are several unrecorded localities

enumerated for minerals which have been
previosuly catalogued in former contribu-
tions on "the subject to this Society, but
also that no less than 13 species are now-
added to a remarkably long list. Two
peculiar chemical varieties of well known
substances are for the first time describ-

ed, both of which are tfrom one locality,

and owe their unique features to a com-
mon caus-e. Several of the species are of

special interest to the geologist, and a few
are of commercial importance; but it

may be needless to say that mineralogy



deals with a variety of substances usTially

placed under that particular branch of

scientific investigation, irrespective of
their individual intrinsic value, in fact,

by far the major portion that interest the
geologist, the chemist, and those in search
of some of the most beautiful of nature's
treasures. So much, says the author, is

knovrn of the min^eralogy of this State,
that the flood of discovery in this particu-
lar field is without doubt past, and it is

only by the most strenuous efforts,

coupled with close application, that ad-
ditions to the minerals already known to
occur can be made; but needless to say,

as to peculiarities of occurrence and
chemical analysis much remains to be
done. The author wishes to place on re-

cord his grateful thanks to many friends
for ready aasistance as in the past, and
generous donations of both beautiful and
interesting material for this addendum,
as well as for facilities for collecting, and
opportunities for the examination of
many minerals in situ. To Mr. R. W. F.
Waller, general manager of the Magnet
Silver Mining Co., who Mr. Petterd says is

a most enthusiastic mineralogist, he is spe-
cially under obligation, both for colLecting
at his particular locality, and for assist-

ance in the identification by the blow-pipe
and other determinations. The paper
then gives a detailed list and description,
of 31 species of minerals and their locali-

ties. The following is a list of the mine-
rals dealt with by Mr. Petterd :—Albite
(polysilicate of aluminium and sodium),
Allophane (dydrate silicate of aluminium),
Antimony (native). Apatite (phosphate of
calcium) Aragonite (orthormhic carbonate
of calcium), Beresourite (chromate and

carbonate of lead), Cassiterite (dioxide of
tin), Chalcophanite (hydrated manganese
and zinc protoxide), Chrysoberyl (alamin-
ate of beryllium), variety Alexandrite,
Chromiferous Mimetite (arsenate of lead
with chromic acid, Chromiferous Cerus-
site (lead carbonate with chromic acid).
Dolomite (carbonate of magnesium and
calcium), Diopside (metasi.icate of cal-
cium iron and manganese), Dufrenite
(basic ferric phosphate), Embolite (Chlor-
obromide of silver). Felspar (polysilicates
of aluminium potassium, etc.), Lanidine.
Galenite (sulphate of lead), Gothite (Hy-
drous sexquioxide of iron), Hisingerite
(hydrated ferric silicate^ Hornblende (bi-

silicates of various protoxides and per-
oxides), Hixtrixite (sulphide o£ bismuth
and antimony). Hyalite (hydrated silica),

Hydrocerussite (basic lead carbonate),
Lepidomelaine (potassium mica rich in
iron), Phlogopite (magnesium mica with
little iron), Pyrargyrite (silver sulp.
antimonite), Eestormelite (hydrous sili-

cate of aluminium and iron). Silver
Native, Turgite (Hydrous sesquioxid© of
iron), Xanthosiderite (hydrous sexquiox-
ide of iron).

The East Coast.

Mr. J. W. Beattie exhibited over 130
views of interesting spots on the East
Coast, and imparted some useful iniorma^
tion regarding the early history of that
part of Tasmania, and the attractions it

now provides for holiday-makers.
On the motion of His Exc-ellency, a

hearty vote of thanks was awarded MeesirB.
Twelvetrees, Petterd, and Beattie for
their papers.
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PAPER READ BY THE BISHOP.

A meeting of the Royal Society of

Tasmania was held on Tuesday evening,

in the society's room, at the Museum.
His Excellency the Governor presided,

and there was a moderate attendance.

An apology was read from Sir Adye
Douglas, who was unable to attend.

The Secretary (Mr. A. Morton) read

a circular letter from the Premier re-

lative to the proposed celebration of the
centenary of Tasmania.

The Mayor (Alderman Bennison) ex-

plained that he had discussed the matr
t.er with the Premier, and the latter

stated that he had not yet received re-

plies from all of the public bodies to

whom the circular had been sent.

It was decided that the letter should
be acknowledged, and that the Premier
be informed of the societj^'s willingness
to co-operate in the movement.

Mr. T. Stephens presented to His Ex-
cellency, on behalf of the society, a
volume of the proceedings of the socie-

ty for the year 1902, which was the dia-

mond jubilee of the Royal Society of

Tasmania. The book contained a por-
trait of His Excellency.

His Excellency thanked Mr. Steph-
ens and the members of tThe society for

the presentation.

Dr. Naylor and Mr. K. L. Murray
were elected members of the society.

THE DECIMAL SYSTEM, AS APPLIED
TO WEIGHTS, MEASURES, AND
MONEY.

(By the Bishop of Tasmania.)

My subject is one which would not be
considered likely to arouee enthusiasm.
And yet I hold that we should find oui'-

selves decidedly enthusiastic on its behalf
did we realise how practical and far reach-
ing are the advantages which it has in
view. My endeavour will be to show that
I have warrant for holding this opinion.

It may be advisable to say a preliminary
word or two about the obvious superiority
of decimals, as such, in comparison with
their rivals, vulgar fractions. The basis

of our accepted scale of notation is tJie

number ten. We derive it from the

Arabs. It is not the only basis, for,

apart from theoretical system of numera-
tion, we find in our English tables of

weights, measures, and coins, distinct ap-

plications of binary, duodecimal, and
vigesimal factors. But the decimal basdis

is paramount, and governs not only the
writing, but the language, of number. Re-
formero therefore unanimously turn to

this basis when they devise plans for sim-
plifying, methodising, unifying existing
systems. When we come to divide the
unit we may resort to fractions. So long
as we are expressing whole numbers, we
write them in a continuous line, giving a
definite place to the units, tens, hundreds,
and so forth. But when we write a frac-

tion we break the line, and we introduce
new methods for dealing with the numbers.
But it is quite unnecessary thus to break
the line. We have only to place what we
call "the decimal point," and we can pro-
ceed as before, assigning their due places
in the continued line to the divisions of the
unit by ten, a hundred, a thousand, and
so on. The operations for addition, sub-
traction, multiplication, and division thus
remain unaltered. No new and compli-
cated manipulations are called for, but
merely certain easily learnt rules for deal-
ing with the decimal point. Decimals,
therefore, and not fractions, are the natu-
ral sequel to the study of whole numbers.
They have the prior claim, both on logical

grounds and on the ground of comparative
simplicity.

Turning from these theoretical con-
siderations, let us see how they find prac-
tical application in the matters before us.

Nearly all the commercial communities of

the old world have taken advantage of

the merits of the decimal system to sim-
plify their systems of weights, measures,
and money. In these systems the unit,

wherever it maj'- be, is divided into tenths,
hundredths, thousandths, or multiplied by
ten, a hundred, or a thousand, and the
resulting quantities are linked together
into a definite whole by a simple but in-

genious scheme of nomenclature. The
French, with their usual love of clearness
and order, have developed this decimal
system most rigorously, and have set a
standard which is fitted for universal
adoption. I give the three principal tables
which provide for all possible cases of

measuring and weighing, whatever the
material or the conditions may be, and
however small or great the scale of opera-
tions.

Metric Tables of Measure and Weight.
Length.

Unit—The Metre: 39.37 inches.
Decimetre, Centimetre, Millimetre,



Metre,
Decametre, Hectometre, Kilometre.

Capacity.
Unit—The Litre: The volume of a cubic

decimetre, a little less than tho English.

quart.
Decilitre, Centilitre, Millilitre,

Litre,
Decalitre, Hectolitre, Kilolitre.

Weight.
Unit—The Gramme: Weight of a centi-

metre of water at cent,, IS^ graine Troy.
Deciligram'me, Centigramme,

Gramme,
Decagramme, Hectogramme, Kilogramme.

For square and cubic measures, the
metre and its parts or multiples may be
squared or cubed, aa in the case of English
feet, yards, miles, etc. These beauti-
fully inter-related tables almost explain
themselves at a glance. I would merely
draw your attention to a few of their
principal features and merits. Note, in
the first place, that the fundamental unit
Xs the metre, which, like our yard, is now
an arbitrary -measure. It is employed to
define both the litre and the gramme.
There are only two other termis used; pre-
fixes do the rest. In each table the pre-
fixes are alike, and represent the same
fractional parts or multiples of the unit
involved. Those above the unit represent
successively the tenths, hundredths, and
thousandths of the unit. Those below re-
present successively the unit multiplied
by ten, a hundred, and a thousand. The
former set of prefixes followa Latin
models, the latter Greek models; the two
sets are thus sufficiently distinguished
from one another, and are thus adapted
for international use. We cannot wonder
that this metric system has met with
such wide recognition, not only for scien-
tific and technical purposes, but as the
working standards in the business life of
well-nigh the whole of Europe.

The French coinage is also based on
decimals. Taking the franc as a unit for
purposes of calculation, the gold coins re-
present the value of 100, 50, 20, 10, or .5

francs. Among the silver coins, there are
5 and 2 franc pieces, the franc itself, and
coins of the value of ^ and 1-5 of a franc.
These are supplemented by bronze coins,
which represent the division of the franc,
the franc itself containing 100 centimes.
The most usual of these coins are the 10,
the 5, the 2, and the 1 centime piecee. We
can perhaps best understand the system
if we suppose our English sovereign to be
divided into 10 florins, and the florin again
to be divided into 100 centimes, the cen-
time being thus nearly the equivalent of
our present farthing. This supposition
has also the interest of being one of the
actual proposals for an English decimal
coinage.

British Measures.

How terrible the contrast when we
turn to our English tables. How we
have to lower our heads with shaone. Here
are we, the greatest and most advanced of

trading communities, saddled witi sys-

tems of weighits and mea-sures which are
the accidental outcome o-f centuries of

casual developments, vrith no reason in
them, no order, no method, no meaning.
As children we struggle to leairii them by
heart. As soon as we leave school we be-

gin to forget them. Most of us, except in
the case oi those tables Avhich we happen
to use in work or business, have to refer
to printed authorities, or to skilled ao-
quaintances, when we are called upon to
calculate under their cap'ricious rule. Do
we want to measure a length? We toil

painfully among leagues, miles (geo-

graphical, nautical, and ordinary), fur-

longs, poles, rods or perches, fathoms,
chains, links, knots, yards, hands, feet,

nails, ells, inches, till we are weao-y. Do
we want to measure capacity.'^ We must
determine whether it is liquid or solid. If

liquid, then we wade in a flood of tuns,
pipes, hogsheads, barrels,, kilderkins, fir-

kins, gallons, quarts, pints (imperial and
otherwise), gills, noggins, drachms,
ounces, as they float past in tumbling con-
fusion. If we want dry measure Ave jostle

in the cirowd o<f pecks, dry gallons and
quarts, and the endless, but highly re-

spectable, family of the bushels. For
bushels trench also upon the province of

the weights. And the learned tell U6
that a bushel of barlev is 471b. to 491b.,

of coal is 801b., of flour is 561b., of malt
is 401b., of oats is 381b. to 401b., of rye is

551b., and of wheat is 571b. to 601b. Do
we want to weigh something.^ Then we
wrestle, like intellectual Sandows, with
tons, hundredweights (which are really
hundred-and-twelve weights), quarters,
pounds, ounces, drachms, pennyweights,
grains, in motley array. There axe
further complications. A load may be
1,2961b. or 2,0161b., according to the kind
of coal; the pound may be 16oz. or 12oz.;

a stone may be 81b. or 141b., but in cheese
161b., in glass 15lb., in hemp even 321b. In
dealing with wool the elastic stone is 141b.

ioT the grower, but 151b. for the wool
stapler. And so on. and so on. I da not
know if Tasmanian apples have yet
achieved the distinction of having a pecu-
liar measure of their own. Even if this is

not as yet the ''case,'" the meaningless
jumble of terms makes us pause to take
breath. They are the belated outcome of

British "common-sense"; they tyrannise
throughout the greatest Empire the world
has ever seen. In spite of the space re-

quired, I cannot refrain from giving a few
typical instances, because an appeal to
the eye so ponverfully reinforces the ap-
peal to the ear. As a' neat specimen oi
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what simple si:



*'Those Tulg"ar F'ractions broke our hearts.
And Practice drove us mad/'

How many tears would have been un-
ehed, how many causes of tears have been
unfelt, if we h_ad enjoyed the decimal sys-

tom of weights, measnires, and money!
Eduoationalists draw for us touching pic-

tures of the impressive simplicity of the
arithmetic in the primary schools on the
Continent cf Europe, a« compared with
ours. And it is oalculated by experta
that undeff the metric system, children
would save no less than one year oif the
time at present devored to arithmetic

—

that is to say, they would save time suffi-

cient to enable them to gain a fair know-
ledge of at least one modern language.
And yet we profess to be keen in the ca'use

of education, and to be earnestly solicit-

ous for the welfare of the young.

Commercial Loss and Gain.

"When we recall the results of the com-
parisons we have instituted, special com-
ment on the commercial aspects of our
subject is hardly necessary. It is only
British pluck that carries us through.
Think of the grievous waste of time in
British counting-houses and commercial
centres—a waste which is increasingly
serious, in proportion, as the competitive
strain is more keenly felt. The thought
0"f the unweildy cumbersomeness of our
method? in conducting our home trade is

enough in itself to make us agitate for
reform. But ivhat shall we say when we
•consider its effects upon our foreign
trade? Our customers, who use the
metric system, are estimated at 483,000,-

000. There are few of these who under-
stand quotations and specifications based
on British standards. And Ave are warned
by our Consuls and agents in every pairt

of the world, that the consequent hin-
drance to our trade is very real, and very
grave. These decimal-using folk will not,
or cannot, afford the time to work out in-
trioate sums, and will not risk the mis-
takes Avhich so easily arise in reducing
the hopeless confusion of Biritish tables
to the metric standards. Consequently,
they too often turn ifrom us to Germans
and others, whose quotations are clear and
plain. Should the British manufacturer
make a desperate effort to adapt himself
to both sets of conditions, he has to in-
crease his clerical staff', sometimes he has
to keep double sets of costly pa^tterns, and
in these, and many similar vrays, to han-
dicap himself in his power to compete in
foreign markets. For, with the partial
exceptions of E-us'sia and the United
States, Great Britain, with her dependen-
cies, stands alone in her sys'tem among the
great trading communities with whom she
chiefly has to deal. As a good typical

example of what is at stake at home and
abroad, I will quote from a paper read in
Lancashire:—"The raw cotton, say, is

bought in America, and invoiced in
pounds; the iireight is charged per ship
tons, whilst the Liverpool charges and
railway carriage are calculated per ton
of 2,2401b. All the charges in the mill
are again calculated by the pound, and
when the yarn is sold by the merchant, or
sold direct by the spinners to foreign
markets, it will probably be invoiced in
kilos. The carriage to the port of ship-
ment is again charged by tons, hundred-
weights and quarters, the freight again by
ship tons, and the railway carriage in
foreign countries by kilos, same as the
duty, etc., and all these calculations have
to be made by the spinner or merchant.
What a change if everywhere kilos, and
kilos only, were the basis of calculation.
What a saving in cost and brain power

!

Agitation for Eeform.

The story of the agitation in Great Bri-
tain for reform on the lines of the metric
system affords a striking example of Bri-
tish slowness and vacillation whenever
the trouble o<f a change, however neces-
sary and beneficial, has to be faced. The
movement has been on foot among us for
nearly 100 years, kept alive almost wholly
b3^ the zeal and perseverance of indivi-
duals and specially-constituted, societies,

hitherto Avithout definite or solid success.
Mathematical and scientific men have
taken their own line, and for scientific,

technical, and similar purposes the metric
system is well-nigh supreme. But for trade
purposes, save for certain departments of

engineering, we are much where we were.
At the same time there are signs of the
growth of a more enlightened public opin-
ion. In 1895 a Select Committee of the
House oi Commons itself recommended,
"that the metric system of weights and
measures be at once legalised for all pur-
poses,'"' that "aft^r two years it be render-
ed compulsory," and that it be taught in
all elementary schools, together with the
early study of decinials. This committee
received support from all manner of pub-
lic bodies, city and borough councils,
school boards, "and the like. In 1898 the
Commercial Department of the Board of

Trade issued a most valuable report, con-
taining, amongst other matters, a collec-

tion of "Opinions of H. M. Uiplomatio
and Consular officers" in regard to Bri-
tish trade methods. Extracts fo-om 171

such opinions proved conclusively that "it
is necessary for British traders to adapt
themselves to the requirements of their

customers." It is especially interesting

to note that strong resolutions in favour
of reform have come from such different

and representative bodies as the National
Union of Teachers, the Trades and Labour



Councils, the Manclies'ter and Liverpool
Chambers of Commerce, and even from
one so official and correct as the Incor-

porated Society of Inspectors of Weights
and Measures, Last, but not least, we
record the fact that the Colonial Premiers
at the late Coronation Conference passed

a resolution that the metric system
should be adopted throughout the Empire.
And yet, with all this consensus of con-

viction and force of public opinion, noth-
ing is done

!

Objection to Change.

Granted that there will, of course, be
temporary difficulty and friction, why
should we dread it? Others have faced it

—among the rest no less a nation than
Germany, and that, too, in recent years.

It IS easy to exaggerate this difficulty. Ail
the European countries, save Russia, have
effected the change without any serious
opposition or inconvenience. Are we less

intellectually alert and capable than
they? The permissive period (fixed by the
committee, as we saw, at two years) would
be spent by all alike, teachers, parents,
children, shop-keepens, in learning and
tea^ching. They would all have the com-
pulsory enactment in view. And when it

came, they would be ready.

Small Decimal Coins.

The only other objection of any force
with which I have met, is the difficulty of

adapting the smaller decimal coins to
"retail trade.'" Some contend, and with
a certain amount o^ force, that the poor
lose by resaon of the lack of binary divi-

sions of certain decimal quantities. An
example will show what is meant. Sup-
pose that sugar is 25 centimes a pound,
and that a small purchaser wants half a
pound. Then either the shopkeeper must
give way and accept 12 centimes, or the
purchaser must pay 13 centimes. We
know, from experiences of the fractional
rise in prices which follows on a new tax,
who w^ill ultimately conquer. And it is

asserted that the poor in some countries
lose in this way 4 p.c. on their small pur-
chases. This objection, however, is one of
derail, and miglit easily be met. More-
over, it applies to coins only. And what is

it, even at its worst, in view of the enor-
mous mass of advantages that would be
reaped by every section of the commu-
nity?

Conclusion.

Into such details as this last I have not
entered. I have limited myself to general
considerations. My present object w-ill

have been attained if I have succeeded in
reviving and extending your interest in a
subject which must already have engaged

the attention of most thinking people. I
trust that the new century will not have
advanced far on its adventurous career
before the British Empire has proved that
in this matter of a rational system of

weights, measures, and money, her
claims to sound sense and to com-
mercial adaptability will have been
justified by fearless and beneficent reform.
A system admirable for its simplicity, its

completeness, its scientific and logical ho-
mogeneity, and its practical utility, lies

close to our hand. Let no national preju-
dice, no fear of change, deter us from
making it our own.

At the conclusion of his address the
Bisliop was warmly applauded.

His Exoellency said the adoption of

the decimal system was one that should
be t^ken up. The only oppotsitioa tie

had ever heard raised to the system was
one emanating from bankeria^. Still

he had never been able to discover wkat
that objection was.

Mr. R. M. Johnston, in response to a
request by His Excellency, offered a few-

remarks on the subject. He said if it

were not for the decimal system he would
not undertake to do the work with one
hundred men as "he now did with, two or
three. Success cooild as easily be
achieved in battle by bows and arrows
as in the world's computation by ad-
hering to the English system. It was
not the schoolm,asters who were to blame,
but the standards of the English Univer-
sities. He blamed the universities of

England, who set up sucti standards. Mr.
Johnston then gave an illustration of
his own methods of calculation. Chil-

dren were too often taught figures parrot
fashion, instead of by reason. Too
much time was wasted in the present
methods employed, and deprived chil-

dren of an opportunity of learning other
subjects. A bill had been placed be-

fore the Federal Parliam.ent for t<he

adoption of the decimal system. In the
interests of the children the change sug-

gested by t?ie BisOiop should be brought
about.

Mr. A. Thorpe said that children could

not be equipped with the marveillous in-

struments Mr. Johnston possessed, and
he had hoped that the more simple me-
thods would have been explained. Chil-

dren should be taught to reduce shillings

and pence to the decimal equivalent of

a pound. Tasmania might be able to

start a movement to induce the autho-

rities to adopt fhe system.



XXV

Rev. H. H. Anderson, in reply to Mr.
T]iorj)e, said he would never think of

teaching a boy to do a sum in '^onLumm.'^

interest in any other way than oy tne
decimal system. He believed that dur-
ing the next few years mathematical
teaching in the schools would be very
different from what it was to-day. They
desired ttat the mass of unnecessary
work should be removed from the chil-

dren, and he thought the University of

Tasmania might do something in the
matter.

Mr. C. J. Atkins pointed out a number
of difficulties that he considered stood
in the w£iy of the metric system being
adopted.

Mr. A. Morton referred to the fact of

ihe metric system being in use at the
Sydney University, and quoted remarKS
made by Professor Liversidge on the sub-

ject. He hoped that the Royal Societv
of Tasmania would help the matter for-

ward.

Mr. T. Stephens explained that some
years ago he had tried to induce school
reachers to bring under the notice of

their scholars t?ie advantages of decimal
and metric systems. It would be no use
teaching children the metric system if it

could not be applied in commerce and
daily life. They should nob cease their

efforts to keep the subject prominently

before the people, and try and bring
about its adoption. He moved—''That
copies of the Bishop's address be sent
to the Hobart and Launceston Chambers
of Commerce, and to members of fhe
Federal Parliament, with a request that
they should use their influence to see
that effect be given to the valuable ad-
vice and suggestions contained therein."

Mr. R. M. Johnston seconded the mo-
tion.

Sir Jno. Dodds referred to the ob-
jections raised to the adoption of the
metric system, and quoted Professor
Liversidge's remarks on the matter.
When the interests of a large manufac-
turing country like England were likely

to be effected by the proposed change it

was easy to understands the objections
raised

.

The Bishop briefly replied.

The wording of Mr. Stephens's motion
was amended by asking the University of

Tasmania to co-operate with the Royal
Society on the subject, and unanimously
agreed to.

His Excellency said the paper was one
of great interest, and he felt sure that
all would be grateful for the information
given. He moved a tiearty vote of

thanks to the Bishop.

The vote was carried by acclamation.
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ABSTRACT OF PROCEEDINGS, OCTOBER, 1903.

The final evening meeting of the 1903
cession was held on 11th inst., Mr.
Bernard Shaw presiding. Owing to the
inclement weather the attendance was
limited. Among those present were:—
Bishop Mercer, Messrs. K. M. Johnston,
L. Kodway, C. B. Target, and A. O.
Greei). Prior to the business of the
meeting being proceeded with, the chair-
man said he felt sure the members would
agree with him in conveying to their
friend, Mr. R. M. Johnston, their hearty
congratulations on His Majesty's having
been plea'-ed to bestow on him the Im-
perial Service Order. Not only from Mr.
Johnston's work as a Civil Service officer,

but also from a scientific point, he (the
chairman) could say that no one in Tas-
mania had worked harder than their
friend. (Applause.)

The secretary referred to the work that
Mr. Johnston had done during his resi-

dence in Tasmania. The secretary read
extracts from Professor Judd, the late
Sir Robert Hamilton, and the Rev.
Julian Tenison Woods, in which the
three named spoke in the highest praise
of Mr. Johnston's Avork on the geology of
Tasmania.

Mr. Johnston, in a few words, thanked
the members for their kind reference.
He (the speaker) felt proud of the high
honour that His Gracious Majesty had
been pleased to confer upon him.

Papers.

In the absence of the author (Prof. E.
G, Hogg, M.A.) Mr. R. M. Johnston read

the paper entitled "The glacial beds at
Port Cygnet." It w^as decided that dis-
cussion on this paper should be taken at
a future meeting.

Mr. R. M. Johnston submitted some in-
teresting notes on specimens of fossil

flora and a fossil fish, discovered at Tin-
der Box Bay, and also some remarks on
some fossil shells (Spirifer triangularis).
A further paper by Mr. Johnston was
read, entitled, ''Notes on the Reidle Bay
Conglomerates, Maria Island." The
author said the chief object which he
had in view in submitting this paper was
to dra,w attention of the members of
the society to a remarkable formation on
the -eastern side of Maria Island, be-
tween Ragged Head in the north, and
Cape Bald in the southern side. It is

not often, said Mr. Johnston, that local
observers have the opportunity of visit-

ing this remote spot, but, in the hope
that others may aid in throwing more
light on this interesting geological prob-
lem, he had specially drawn the atten-
tion of the members of the Royal Society
of Tasmania.

Mr. L. Rodway read two very carefully
prepared papers, dealing with some fungi
found occurring in Tasmania.

Discussion followed at the close of each
paper, the Bishop of Tasmania, Messrs.
L. RodAvajr, A. O. Green, and others, tak-
ing part.

A vote of thanks to the authors of

papers was proposed by the chairman.

The session of 1903 then closed.



ABSTRACT OF PROCEEDINGS, MAY, 1904.

The inontlily meeting of the Ko.yal So-
ciet}- of Tasmania was held on Mondaj^
evening. His Excellency the Li&ut.-Go-
vernor. Sir John Bodds, presided. There
was a large attendance of members and
mjembers' friends, many ladies being pre-
sent.
Mr. Thc'S. Stephens said it Avas his duty

as well as his privilege, as senior vice-

president and the eldiesc member of the
Council pregent, to bid His Excellency
•welcome. They regretted very much tne
loss of their late president, Sir Arthur
H'avelock, but they, a.s fellows of the
Eoyal Societ}', were onl}^ too glad to wel-
come, in his place, one who had filled

the same chair before, and one who had
always taken a lively intere^st in the busi-
ness of the societj'. (Applause.)

Sir John DodcLs said he thanked mem-
bers most gratefully for the kind words
of welcome which Mr. Stephens had
spoken to him on their behalf. He a'-
sured them that he accepted the words

• of welcome with feelings of gratification,
having the knowledge that they thought
what he had been able to do was worthy
of comment in Hiat way. (Applause.)
An apology was received for the ab-

sence of Bishop Mercer.

New Members.
Dr. Elkington, Dr. Gerard Smith, and

Mr. E. C. Anthony were unanimously
elected members.

Paper.

Dr. Elkington read a paper on ^lome
Eeiations of Insects to Human Disease.''
He said the subject upon which he -^ad

been asked to address them was one
which had, within the past six years,
j)roduced a profound alteration in several
branches of science. In Tasmania they
were, fortuuatelj^ free from those
scourges of humanity which were known
to depend for their spread upon the

• agency of irusect life, but even with us
the problem was not whollj- one of out-
side interest, as he would" endeavour to
show in relation to typhoid. In ^^^is

>case, however, the method of conveyance
was purely mechanical, being due to par-
ticles of infected matter clinging to cne
legs and body of flies and other injects,
and subsequently deposited upon food
material, whence it was taken into ^ue
alimentary canal of the victim. It was
advisable therefore to clearly distinguish
between the two methods by v.-hich in-
sects play a part in spreading disease
amongst human beings; whether (a) as
•carrying agents pure and simple, the in-
fecting agent undergoing no change, and
not being dependent on the insect in anj''

way; and (b) as bolts intermediary or de-

finitive, the infective organii^in being de-
pendent upon the insect, and undergoing
an extra-corporeal phase of development
in its tissues. The first group was of .-.s-

tinct importance from the sanitarian's
point of view, as it taught ns to guarc!
against a real danger in times of preva-
lence of certain infectious diseases, uat
the second one far outweighed it. In
the second group fell some of the chief
scourges of raankind, in tropical regions
at any rate, and of these the greate-t was
malaria. Next to tuberculosis, malaria
Avas probably the grea.test cause of de^atii,

and of ill-health, Avith which mankind
had to contend. The proof of the con-
veyance of malaria by the agency of cer-

tain specieis of mosquitoes Avas to those
who knew what the disease really meant,
a fact of startling importance, presaging
the approach of effective means of check-
ing an enemy which, in the year 1897
alone, laid 7o,82il British soldiers by the
heels in hospital, out of a total strength
of 178,000 odd in all India. He need
hardly remind them how nobly the pro-
mise of that great discovery had been
fulfilled, how "the AA'hite man's grs^ve"
of former years had become the wnice
man's sanitorium, and hoAV it was now
possible for the march of Anglo-Saxon
civilisation to progress in places where,
even six years back, a newcomer could
count his reasonable expectation of life

on the fingers of one hand. Tropical
medicine had assumed such great propor-
tions that it practically formed the
pivot upon which turned the AA-hole ques-
tion of Europea.n colonisation in lue
tropics, and, practically 'speaking, tropi-
cal medicine was very largely based up-
on the spread of disease by insects. T^ere
freedom from malaria practically meant
freedom from ill-health. Havana had
been cleared of that fell disease in 90
days, after it had had an uninterrupted
reign of 140 years. The discoveries that
had been made were, he trusited, but a
foretaste of those which were to come.
The work of Manson, Ross, McCalium,
5eid, and others had revolutionised the
methods of research into human disease,

and there was little doubt that we were
on the verge of further great discoveries,
in v\"hich the lower form of life vrould be
found to play an essential part in
diseases affecting mankind. Dr. Elking-
ton, Avith the aid of lantern slides,

thrown on the screen by Mr. Xat Old-
ham, indicated the manner in which the
discoveries Avere made, and showed how it

A\-as ascertained that the dappled-winged
mosquitoes, Avhich laid boat-shaped eggs,

and had the oval cells in the stomach.
Avails, Avere the developing parasites of
remittent malarial fever. That mos-
quito belonged to the genus anopheles, be-
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ing disting-uished from the innocent culex
species. He illustrated the difference,
and said he had not come across a mem-
ber of the genus in Tasmania, and though
one S'pecies had recently been described
in Victoria he had not come across any
in that State, though he had made an,

examination of a large number. lUe
mosquito might be killed by fumigation
"with sulphur or pyrethum powder. That,
however, was an incomplete way, as since
the anopheles bred by preference in small
puddles and shallow stretches of weedy
swamp, or slowly moving water free from
small fish, its destruction was rather an
engineering than a medical question.
Much might be done by pouring kerosene
or paraffin on the surface in the propor-
tion of about a tablespoonlul to every
equare j^ard of surface, so as to form a

thin film, which clogged the air tubes of

the larvae and pupae, and also probably
killed the adult female while depositing
eggs. That remedy would be found effi-

cient by those who were worried bj^ the
local culices, which evinced a blood-
tBiirsty disposition, in New Town, at any
rate. Culex and anopheles larvae, which
•were known to every boy as the "wrig-
glers." were found in every tank and
pool in fairly warm weather. All species
of anopheles did not carry malaria. Cu_
lices were especially fond of small collec-

tions of water, in pots and tanks — the
saucer of a flow-er-pot on a window-sill
might provide sufficient mosquitoes to

make the inmates" life a misery, while
an ordinary 400gal. tank would stock a
neighbourhood. The notoriously malari-
ous localities of Sierra Leone and Free-
town, formerly known as "the White
Man's grave," had. comparatively speak-
ing, been turned* into ftiealth resorts with-
in two years oS organised effort against
naosquitoe'S, and in Ismalia, a previously
notoriously malarial town, the average
number of cases had been reduced from
2,000 to 200 per annum b}^ one season's
work. Practically, there were no fresh
cases of malaria, once the work was got
going, and it was now possible to sleep
there in safety without a mosquito net,
probably for the first time in the history
of the town. To sum up the points, which
he briefly indicated, the following facts
had to be considered w&ierever malaria
had to be dealt with:—There was, firstly,

a blood parasite which was the cause of

the disease, and next came a particular
genus of mosquito, whose tissues afforded
the only place wherein this parasite could
complete its life cycle. Malaria could be
conveyed from man to man by injecting
blood in which the organism was, but
that need not be considered in practice.
Therefore, in tackling the question of
stamping out malaria thej^ naturally at-

tacked the mosquito. TKie adult insect
might be guarded against by mosquito cur-
tains, and other measures, to prevent its

biting. The connection of yellow fever
with Havana was almost proverbial. The
average number of deaths from that dis-
ease alone was fully over 800 in each
year, and it had been estimated that some
6,000 persons died of that disease in 1897
and, in addition, the island of Cuba, and
adjoining parts of Brazil, acted as an
endemic focus whence, at various times,
the disease spread to many parts of the-
world, including Spain, Africa, and even
England. In Eio, from 1868 to 1900, over
40,000 people died of it. The SoutBiern.
States of America had also suffered dread-
ful visitations from it, so that we may
easily understand why "Yellow Jack" was-
a decaded name throughout South Amer-
ica, the West Indies, and the Southern.
United States. With the opening of the
Panama Canal, and the consequent short-
ening of the voyage from these localities
to Australia, and the Far East, it was
very probable that yellow fever would be
introduced to this side of tfhe world.
Three or four years ago sanitarians re-

garded this possibility with awe and fore-
boding; to-day they looked upon it, cer-
tainly, as a serious problem, but as one
which would give emphatically little

trouble, compared to the introduction oS
a few cases of small-pox. Eeferring to
sleeping sickness, Dr. Elkington «aid re-

searches made by Dr. Castellani and
others showed that the conveying agent
in that case was the tsetse fly, previously
well-known for tEie fatal effects of its bite
on horses and cattle, but only lately
known to be connected with disease in
human beings. The curative agent ap-
peared to be a form of organism known
as trypanosome, or, as it should be more
correctly termed, a herpetomonas. which
lived in the blood and fluids of the vic-
tim. Dr. Elkington next touched upon
the presence of plague in Australia, and
said there was a growing tendency on the
part of those who had to deal with the
disease to regard more and more suspici-

ously tfiie flea. A good deal of work had
been done on those insects of late years,
and more than 130 distinct species of fleas

had been classified, and new ones were
coming into knowledge month after
month. Plague was, certainly, a disease
of locality, and especially tended to in-
fect those who sleep in such a locality,

sparing those who move actively about
during their visits, and sleep or rest else-
where. It chose dark, squalid, vermin
haunted vicinities, and avoided to a great
extent any well-lighted places. Plague
did not. apparently, thrive in the soil, nor
was it known to enter the body with the
food, in human cases at least. In the
ordinary form — excluding pneumonio
plague— it entered by the skin, and in the
bubonic form, it certainl.v entered in the
lymphatic area, drained by the first af-

fected gland. Water played no part in
its dissemination. Eeferring to the house-



fly. Dr. Elkington remarked that it was
ubiquitous in its habits, and unpleasant
in its history and associations, and, under
•experiments, it had been proved capable
of conveying on its f^eet and body the
germs of disease. In a more enlightened
age the houseAvife would regard flies with
the same horror and disgust as she now-
regarded bugs and fleas. He had little

doubt that domestice flies, so-called, were
responsible for a fair proportion of cases
of communicable diseaise, especially, per-
haps, of typhoid fever. Its possibilities,

however, did not end there. Diseases
e.specially, perhaps small-pox, might be
readily conceived as spread by that
jtneans. He confessed, in fact, to a doubt
as to wihether the real cause of the aerial

connections oi small-pox was not partly
or wholly due to insect life.

On the proposition of Sir John Dodds. a
hearty vote of thanks was accorded to Dr.
Elkington, and to Mr. Plate, for lending
works of art to the society.

An Ancient Tree.

Mr. E. M. Johnston exhibited a speci-
men of a piece of a tree which had been
found embedded in the rocks near Barnes
Bay (Southern Tasmania). He said the
trunk of tlie tree from which the speci-
men was taken was from 15 to 20 million
years' old. and was about 12ft. long and
18in. to 20in. in diameter.
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ABSTRACT OF PROCEEDINGS, JUNE, 1904.

The monthly iiieetiug of members of
this society was heLd in the eociety's room
at the Museum on the evening of Mon-
day, June 13. His Excellency the Lieut.-
Governor, Sir John Dodds, K.C.M.G.,
C.J.. presided, and amongst those present
were the Private Secretary (Mr. F.
Dodds), the Chief Secretary (tion. Dr.
McCall;, Mr. E. M. Johnston, I.S.U., Dr.
Gerard Smith, Mr. B. Shaw. Mr. G. E.
Moore, and the secretary (Mr. A. Mor-
ton). Apologies for abseuoe were intimat-
ed from Colonel Legge and Mr. E. A.
Counsel.

His Excellency said: Before I call upon
Mr. B. M. Johnston to read his paper, I
propose to perform a very ipleasiant duty
that has been entrussted to me. i have
been asked to express, on behalf of ciiis

society, of which Mr. Johnston is a vice-
president and distinguished member, the
gratiiication with which it received the
announcement that his long and most
valuable services to the State had been
recognised by his Sovereign, who had con-
ferred upon him the imperial Service
Oider.^ This Order was instituted by
King hdward VII. on June 26, 19U2, with
a View of recognising faithful and meri-
torious service rendered by members of
the adminiistrative branches of the Civil
Services of the various parts of tne Em-
pire. It consists of the Sovereign and the
Prince of Wales and 425 companions, ^wj
for the Home Civil Service, and Ito for
the Civil Services of the colonies and
Protectorates. If we just think tJriat of

the enormous number of persons employ-
ed in the various colonial Civil Services
throughout our great Empire, only 175

can become Companions of the Order, we
shall realise how great is the distinction
that Mr. Johnston has won for himesif.
The badge of the Order is a medallion of
gold and enamel, bearing on one side the
Imperial and Eoyal cyphez% ond on the re-

verse "For faithful service,"" both exe-
cuted in dark blue enamel on a plaque,
or shield, of gold, surrounded by a
"wreath of laurel, surmounted by the Im-
perial Crown. We are very glad indeed
that Mr. Johnston has received this
proud distinction, because we know how
justly it is deserved. Mr. Johnston's ser-

vices to this State rank amongst the
highest, because, in addition to their in-

trinsic value, they have been unceasing
and patriotic. Coming to Tasmania nearly
35 years ago from Scotland, that country
which has given so many splendid men
to the service of the Empire, Mr. John-
ston has devoted himself since with un-
flagging zeal and energy to the advance-
ment of the interests of this State. He
has thrown himself into his work with a
disregard for all personal considerations,
and his example of unselfish devotion to

his duties and his high character have

exercised a beneficial influence in the ser-
vice to which he belongs. Tempting offers-

of more lucrative employment in other
States have been refused by him. He has
been true to Tasmania, and faithful to
her service in the highest degree. The
simple, yet expressive legend, b'or faith-
ful c)ervice," inscribed on his Order, most
ciptly recognises hia merit. But Mr.
Johnston's labours have not been confined
to the routine of his official work. He
has been indefatigable in the cause of
science. No member of this society, from.
its inauguration in the year 1843, has
contributed a greater number of original
papers than Mr. Johnston, many of them
being most valuable. He has taken us
over a wide range of scientific knowledge,
and has treated of natural history,
botany, geology, palaeontology, economics^
and other subjects. Probably his greatest
achievement is the splendid work, en-
titled "The Geology of Tasmania,,'" ^xxe

first complete treatment of the subiect
ever published. It gives u.3 the result of
years of patient investigation of the geo-
logical formations of the island, and is a
monument of the author's untiring in-
dustry and rproficient scientific knowledge.
On its publication it was most favour-
ably received by leading English, Euro-
pean, and American geologists. Professor
Judd, one of the most eminent of living
English geologists, thus speaks of this
important work in the pages of
"2\ature":—"But, quite independent
of the scientific value of the
work, which, as we have seen, is

certainly very great, we think the Go-
vernment and people of Tasmania are to
be congratulated upon the character of
this remarkable and ha.ndsome volume.
It aims at being, above all things, of
practical use, and its great object ia to
direct the attention of colonists to ques-
tions of pressing interest and import-
ance. It is not often that the wants of

the general public and of the scientific

specialist have been so admirably met,
or that a book has been produced which
is at the same time accurate and
thorough in its treatment of technical
questions, while it is not wanting in the
more elementary details required by
those who have not had the advantage of

a scientific training." This being the
kind of service rendered, is it not fitting

that the society that has received so much
from him should ungrudgingly express
its pleasure at the distinction to which
he has attained. I have not mentioned
Mr. Johnston's personal qualities, be-

caui-e it is unueces.sary. They are widely
known and appreciated, but I should like

to say that the actions of his life appear
to me to be governed by those principles

of justice and kindness towards others

which God has establiyshed as the only
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true guides of human conduct. Mr.
Johnston, I offer you, on behalf of the
society, its most grateful thanks for all

you have done for it, and its warmest
congratulations on the honour aiat has
been conferred upon you. (Applause.)
Mr. E. M. Johnston briefly returned

t&ianks.
Social Equality.

Mr. E. M. Johnston, I.S.O., read a
lengthy paper on "Observations Eegard-
ing Some Economic Aspects of the Eisen.
ach Social Equality Programme.'^ The
conclusions arrived at from his figures, he
said, showed that wealth available for
consumption and enjoyment was more
equitably distributed than was generally
supposed; and whatever might be its ex-
isting inequalities and defects, it v\'ais im.
measurably superior to any scheme of
communism or collectivism that had ever
been attempted or formulated. The pro-
gramme of the trades" unions and the more
intelligent of the Labour Party in the
United Kingdom and Australia were an-
tagonistic to all the extreme communistic
ideals of socialists. They, of course, ad-
vocated an extension of the idea of State
censorship of the more important branch-
es of industry; but it was on individuai-
istic lines strictly, and not communistic-
liberty, responsibilitj". skill, effective la-

bour, and reward in accordance with abil-
ity, tiad ever been ideals of the best repre.
sentatives of labour in England and in
theS'6 colonies.
Mr, K. L. Murray moved the postpone-

ment of the discussion on Mr. Johnston^s
paper till next meeting of the society. He
said that socialism was very little under-
stood, and if the papor just read were
widely distributed, it would do much to
spread a knowledge of thegubject. It had
very much increased his knowledge, and
he was sure it would do the same for any-
one wtio studied industriously.
Mr. A. 0. Green seconded the motion,

which was agreed to.

Preservation of Native Animals.

The Secretary read some notes forward-
ed by Mr. J. F. Mather to the Minister of
Lands (Hon. C. Lyne) vrith reference to
the reservation of Crown lands at Schou-
ten and Freycinet Peninsula for the pre-
ser\-ation of native fauna and flora. Mr.
Mather wrote:—''The desirability of set-
ting apart lands for acclimatisation pur-
poses has frequently claimed public atten-
tion; but up to the present time very
little tfciO'Ught has been bestowed upon the
necessity for preserving our Tasmanian
fauna; yet the emu is no longer found on
the Tasmanian plains, and the forester is

rapidly disappearing, whilst the black
opossum has been so persistently hunted
that it seems likely to also become 'a lost
Tasmanian race." In the interests of
science, to sa.y nothing of Tasmanian set-

timent, our Government should devote at
least one portion of this island to the pre-
servation of native animals. And seeing
tiliat we have now a Ministry composed of
Tasmanian-born Britishers, the opportu-
nity appears to be Savourable for again
pressing the suggestion for a Government
reserve for the purpose above mentioned.
There is one locality exceedingly well
adapted for the end in view, viz.. Freycin-
et"s Peninsula and Schouten Island.
Scarcely any of the land is alienated at
present, and nearly every variety of exist-
ing Tasmanian fauna is there represent-
ed. Moreover, the lagoons near Hazard
Islamd are breeding places for the black
swan, and Scfiiouten Island is the habitat
of manj" kinds of opossum. The soil has
very little commercial value, whilst for
picturesque scenery, delightful walks, and
opportunities for fishing, the position is

unrivalled as a tourist resort. In order
to ascertain how much fencing would be
required to kep animals on Freycinet Pe-
ninsula, two members of a tourist party,
on March 8, 1904, stepped the distance be-
tween Meredith Fishery Bay, on the west-
ern side, to Sleepy Bay, on the eastern
side. Starting from a point on the sand
bank, east from Swansea, tfcie two tourists
decided to walk a course east half nortii
along the southern edge of a marsh, which
was then practically under water. At 900
yards rising ground commenced, and there
was a gradual slope until the saddle was
reached at 1,300 yards, the probable
height being 150ft. above sea level. De-
scending thence for 220 yards, tftie line ter-
minates on the granite cliffs of a head-
land, about the middle of Sleepy Bay.
which cliff's are about 60ft. high. From
the point at which the line strikes Sleepy
Bay Coast the Lemon Eock is S.E. one
point S., and the northern head of Wine-
glass Bay S.E. by S. half S.. whilst the
northern head of Sleepy Bay lies due
east. The termination of the line on
Sleepy Bay may require about 6ft. of ma-
sonry to make this point quite secure, and
from the ^^rarting place on Merediifa Fish-
ery Bay there may be neceS'Sary about 200
yards of fencing to the rocks, where the
water is deep. It is proposed to put up a
6it. wire fence, using two widths of 3ft.
rabbit-proof netting. The line is not ob-
structed with timber, though there are
plenty of trees suitable for posts in the
immediate vicinity, and, apparently, there
will be no difficulty in digging post holes
along the line indicated.'"
The Secretary also read a reply from

tne Minis'ter of Lands, in which he stated
he was prepared to accede to Mr. Mather's
request, and vras giving the necessary in-
structions to the Secretary for Lands to
arrange for the withholdin-g from sale and
selection the land mentioned. Mr. Mor-
ton added that this was the onl.y State in
Australia that had not taken steps for the
preservation of its native fauna and flora.



Mr. J. F. Mather gave a description of
his visit to Freycinet Peninsula and
Schouten Island, and Mr. J. W. Beattie
showed some excell-ent views of Freycinet
Peninsula and Sohouten Island.

Votes of Thanks.

His Excellency moved a vote of thanks
to tho gentlemen who had read papers,

and to Mr. Beattie for his interesting ex-
hibition of views. He expressed the hope
that tfiie movement set on foot by Mr.
Mather would be of a more permanent
character than the effort made some years
ago to establish a reserve for a similar
purpoise on Franklin Island.

The vote was heartily accorded, and the
meeting terminated.
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The monthly meeting of the Eoyal
Socieiiy of Tasmania waa held at the
society's room on Monday evening. The
Bishop of Tasmania, Dr. Mercer, occu-
pied the chair, and among those present
were Dr. T. M. Hocken, F.L.S., of New
Zealand, Sir Adye Dougla;s, Mr. E. M.
Johnston, I.S.O., Mr. Bernard Shaw, Mr.
L. Eodway, and the hon. secretary (Mr.
A. Morton). An apology for absence was
received from His Excellency the
Lieut.-Governor, Sir John Dodds,
K.C.M.G.
The collection of Meiseonier's artists'

engravings left to the Art Gallery by the
late Mr. C. J. Barclay, and some Japan-
ese paintings and embroidery work
brought from Japan by Mrs. Hocken
were on view, and were greatly admired.

The Late Mr. C. J. Barclay.

The Chairman said that before proceed-
ing with the business, he wished to refer
to a late member of the Council of the
Society, Mr. C. J. Barclay. Since the
last meeting of the society that gentle-
man had passed away. Mr. Barclay had
been, although he had not had the plea-
sure of knowing him especially in con-
nection with this society, for many years
connected with it. He was elected a
Fellow of the society on the 10th of Janu-
ary, 1873, more than 30 years ago. He
had always taken a keen interest in this
institution, and he had bequeathed a
large collection of Meissonier's artists'

proof engravings. It was a mo'St valu-
able gift; not only were they splendid
engravings themselves, but the collection

was one of the msot valuable gifts of art
ever presented to their institution, and
when placed in the gallery could not fail

to be appreciated by the public. He
•was sure he spoke for all connected with
the society when he expressed the pro-
found regret at the loss they had sils-

tained in the death of Mr. Barclay.
(Hear, hear.)

New Member.

Rev. Herman Eitz, M.A., was elected
a member of the society.

Social Equality.

Mr. E. M. Johnston further elucidated
his paper read at last meeting on "Ob-
servations regarding some economic as-

pects of the Eisenach social equality pro-
blem." The discussion waa further ad-
journed till next meeting of the society.

Japan: Its People and Industries.

Dr. Hocken delivered an interesting ad-

drees on this subject. He said : Whilst

entirely appreciating the compliment of

being asked to make a few remarks on
the Eorestry Department of Japan, I feel

that they are scarcely worthy to be plac-
ed before your Eoyal Society, ina.gmuch
as the notes and references I made were
packed away some time ago with other
material, and forwarded to Dunedin.
Your secretary, however, g&ems always to
be on the alert, and seeking Avhom he
may devour, and it was he who beguiled
me into a predicament, from which I
can only escape by your courtesy and
forgiveness. Within the last three years
I have twice visited Japan, and a word
or two upon certain features of that in-
teresting country may interest you, and
will not be entirely astray from our sub-
ject. It is but a short fifty years ago
since the American Commodore Perry
knocked at the gates of Japan—I had
almost said with cannon ball. To that
time the country had been almost se-
cluded from commerce with the nations,
and, content in its pride of ancient feu-
dalism and curious semi-ciyilisation, it

stood aloof from them. But when, in
unmistakable, nay, threatening, tones
the outside world said that this old order
must change, and that Japan, geographi-
cally situated as it was, must no longer
impede trade and progress, what was tlie
reault ? Just such as our recently gained
knowledge of Japanese character would
lead us to expect. Though there were
two parties, there was no indifferentism,
laisez faire. Whilst one party sprang to
the position at once, and saw that the only
hope of safety and advance lay in ac-
cepting Western methods, and entering
upon their civilisation, the other, the old
warrior party, the Daimios of the Shogu-
nati. were incensed beyond measure at
the impudent threats of the foreigner.
And though the barrier was thua roughly
broken down, and the Americans and then
ourselves began to enter, all was violent
strife amongst the people themselves.
Cries of "traitor" were incessant, civil
war raged, assassination and murder,
from which many of our own people did
not escape, were common, and it seemed
indeed as though the blessings of civilisa-
tion were to be anything but blessed

—

rather a curse. And then those terrible
commotions began to oease, as they gener-
ally do, and gradually from north to
south the people began to accept the
teachings of the barbarian in thorough
earnest, and we may date this time
about the last 25 or 30 years. Since then
their progress has been nothing less than
marvellous. Their constitution is simi-
lar to ours—representative government,
with an Upper and a Lower House.
Eailways run through the land. The
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steam services are amongst the finest in

the world, notably the Nippon Yusen
Kaisha, which trades foitnightly with
London and some European ports, and
monthly with Australia, or, rather, did
until the present war. Numbers of their

young men study at the various univer-

sities in Great Britain, America, and
the Continent, and those of us who have
had the pleasure of their acquaintance
know what aceom-pliished, well-bred men
they are. In the capital of Tokio, which
is one of the largest cities in the world,

with a population of nearly 2,000,000,

are now to be vseen magnificent build-

ings, vieing with those of any capital

whatsoever, dedicated to commerce, art,

or government. This year the first elec-

tric tram service in the country has been,

introduced, and permeates Tokio in every
direction. Of their courage and know-
ledge of the arts of war, I need not speak
—the papers do that every day. And in

this connection, one must refer to their

humanity and their perfect system for

the treatment of sick and wounded,
equalling, if not surpassing, our OAvn.

amongst the nationis. Happy, I think,

are we in having formed a compact or

treaty with such a nation. Whatever
be the immediate result of the present

war, and 1 have little doubt as to that

reeu'lt, nor have the Japanese themselves,

it bids fair to be in its ultimate results

the most momentous perhaps that the

Avorld has ever seen, for it is the first

trial of conclusions worthy of the name
between the East and West. What must
or may follow must give us pause. On
several recent occasions I have heard the

sentiment that if the Japanese were suc-

cessful they would suffer from what is

called with rparticular vulgarity, "swelled

head," and would soon make an aggres-

sive descent upon these colonia'3. I be-

lieve no such thing. They are a people

of great modesty, and whatever pride

they possess is one to which they are

well entitled, and which they have thor-

oughly earned. Theirs are the arts of

peace and progress, and not of aggression,

and on those lin,©^ they desire to proceed
unhindered and in quiet. If such dan-
ger is in store we must look for it from
the adjoining Chinese, when they have
cast off their inertia, and feel the
strength of their numbers. Have we de-

served well of the Japanese?- Look at

our recent attitude in Australia towards
them, where they have been forbidden to

put foot, and have been classed amongst
the coloured races, a& unworthy to mix
with us. and as the ''yellow peril." They
feel such insults keenly, and properly so,

too. Often, and with shame, have I

heard their remarks on such treatment,
and as constantly have rejoined that the
lowest and most Ignorant alone utter

these sentiments, those who have no idea
what true democracy is, but who follow
its present debased imitation. But
what at-rtonished me more than
all amidst this great nation was
their educational system. Throughout
the country State schools are dispersed,
based largely on our own system; the
standards are in use, and wherever prac-
ticable English is taught,so that very soon
it will be difficult to find individuals who
are unable to read at lea«t English. In
the bookshops may be found Japanese
tn-anslations of the best writers in Latin.
Greek. English, French, and German.
Plato is side by siide with Plerbert Spen-
cer. The Imperial University at Tokio ie

a marvel, and I spent portions of thire« or
four days there. It compares well with any
other Universiity in tho world, though but
between 22 or 23 years old in its advanced
state. It stands in about 250 aci-es of

ground, which once formed the estate of

the great Kaga Daimyo. The mansion and
grounds have been, as fair as possiible, pre-
served in their entirety; the old qua/int
gardens, ponds, forest, and other ameni-
ties. Thus one can wander a distance in
apparent privacy amidst natural beauty,
until a cluster of handsome buildings in
open S'pace breaks the scene. This passed,
the same condition again recurs — firesh

beauty and other clusters. Thus are, in
a measure, shut off from one an-
other the various faculties or departments
of law, medicine, engineering, mining,
literature, etc. Special buildings are set

apart foa* commerce, botany, zoology, geo-
logy, ethnology, bacteriology, seismology,
and other ologies. The library is a mag-
nificent building, with every facility for
study, and numbers more than half a
million volumes, amongst them being sets

of our own Australasian scientific trans-
actions. Yet the authors of these great
deeds must not sully Australian soil! Oh,
shame! You may notice that the only
ology not in the list is theology, and this
fact gives food fotr a curious speculation.
The original Shinto religion, which was
some years ago reinstated as what we may
call the Esitablished Church, was super-
seded 1,400 years ago by Buddhism, which
was introduced 5rom China by way of

Korea. Since that time, with varying suc-
cess, the two creeds have flourished side
by iside. and still have a strong hold on
tSie people, though not so much on the
more educated class. These, gathering
the best from all nations with whom they
come in contact, here draw a line, and
many have adopted Agnoticism as their-
type of faith, or want of it. They are
compounded not merely by the multi-
plicity of our sects, for these exist in a-s

great numbers in Buddhism, but by the
wide differences between Protestantism
and Eomanism,and by the still wider and
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more fundamental differences between
these two and Unitarianism, so that their
judgment is in a state of suspense. Quite
recently there has been a movement to-

wards a modified form of Christianity,
perhaps, on the grounds that this, from
a scientific point of view, is the most
evolved form o5 creed with which the
world is acquainted. How ^^ingular if the
unbiassed a.nd philosophic-minded Japan-
ese should turn his attention to theolog-
ical disquis'ition ! Without reference to

my notes. I think that there are about
and about 100 professors or lecturers.
These are housed in the best-equipped
class-rooms, laboratoirieis, and specialised
museums it has been my lot to see, and
the best work is turned out. Many of the
professors, to wit. in seismology and bac-
teriology, are world leaders in their
science and in other departments their
names and labours are perfectly
well known to scientific men. The
average yearly fee paid by stu-
dents is — and here again I am a lit-

tle forgetful—about ,£10. and provision is

made in suitable cases for a free course.
The industr'ies of pisciculture, sericulture,
fruitgrowing, and forestry are all heire

scientifically taught, and when competent
such students are sent to various parts
of the Empire, deriving their own liveli-

hood and diffusing their knowledge
amongst the workers. The forestry depart-
ment is a veiry large and important one.
yearly increasing its labours, and I had
the pleasure of spending an afternoon
with some of its officials. It 'is housed in
a huge building in Tokio, three miles
from the University, and devoted to the
purposes oS. an industrial museum. Here
are exhigited specimens of every kind of
work in which the Japanese engage—pot-
tery, lea.ther, cloth, iron, and wood work,
evea^y kind of fine art, and so on. An ad-
vantage is that prices are usually attach-
ed, so that visitors and purchasers can se-

lect, order, and pay ior for whatever they
desire. The department gives its order
to the tradesman, and is itself the guar-
antee of excellent work. The forestry ig

represnted by specimens of every wood, to

which is attached the fullest description
of its botanical character, suitability,

strain, cultivation, and other particulais.
Further afield great work is done in plant-
ing trees, and great caire taken in cutting
down and replacing them. The vegetable
murder, Oif which we are so constantly
guilty, in burning off whole acres of fo-

rest, is forbidden, and if discovered se-

verely punished. Such should be the case
here, despite the sophism that it is good
for the country, and opens the way for
agriculture. As in Japan and in Ger-
many, such work as the removal of forest
timber should be entrusted to the forest
ranger, and beyond him should be forbid-

den under penalty. Many of the Japanese
forest trees are of great value, and
should. I think, from the similarity of
the climate, do well hare. The Crypto-
meria. one of the pines, may be f«;pecially
mentioned. It is of immense size, hand-
some appearance, valuable and lasting ag
a house and bridge timber. The Lamas
camphoira is another very valuable tree,

and I know that thoxe are many others,
but am unable at this moment to name
them. The large bamboos—Bambusa—are
used in Japan for most numerous pur-
poses, and are as useful to them as is the
NeAv Zealand flax with us. This is reck-
oned a tropical or sub-tropical plant, but
I have constantly seen it in the most
flourishing condition under circumstances
o5' raw. damp, and cold. Of course, it is

one of the functions of a forestr.y depairt.
ment to collect and diffuse all the infor-
mation it can regarding the growth and
suitability of plants for various purposes,
and it is this function that the Japanese
officers are so competent and anxious to
discharge. I promised them to do my
best to^Dring about intercommunication
wherever I went, and one that would re-

dound to the mutual advantage of the
parties. It would also have the further
effect—no small one — of proimoting
friendship between this, one of England's
colonies and themselves. Already they
view the English with trust and Hking
for their knowledge, virtues, and jus-
tice, and here is a slight opportunity of
extending this feeling, and of effacing
recent utterances. I feel sure this learned
society will, in accord with its traditions,
give every aid to so impotrtaht and scien-
tific a matter, and I shall formally ad-
dress the Agr^icultui'al Society here to the
same effect.

He concluded by paying a high tribute
to the excellent arrangements and man-
agement of the Tasmanian Museum and
Art Gallery.
Mr. Eodway said he particularly appre-

ciated Dr, Hocken's remarks on the fo-

restry of Japan. Some of them had been
trying for a long time to get a forestry
department established in Tasmania, and
they might get one before long. Any in-

formation such as that imparted b.y Dr.
Hocken was therefore valuable to them,
and the outcome of it might be that they
would get valuable seeds firom Japan.
At the request of Mr. Morton, Dr.

Hocken agreed to forward from New Zea-
land particulars regarding the new for-

estry department in that colony, and the
employment of prison labouir in connec-
tion therewith.^ Mr. Morton explained
that the reason he asked that question
was that they had hopes of getting a for-

estry department in that colony, and the
would help them very considerably if they
could get prison labour to do the work.
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The Meteorological Service. Tlie paper will be printed, and circnlat-

Tir Tx /-. -t:-- -11 nr a 1 1 i-i, i. ed for the information of membeffs of the
]!Hlr. H. C. Kingsmill. M.A., asked that

cocietv
his paper dealing With the proposed ^ y-

scheme of the Federal Meteorological Ser- Votes of thants were parsed io the mem-
vice should be placed in the hands of the here who had read and eubmittad papers,

council to be discussed at a future meet-
ing of the society.
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ABSTRACT OF PROCEEDINGS, AUGUST, 1904.

PRESENCE OF H.I.M.S. LIGUELVS

OFFICERS.

The monthly meeting of the Royal So-

ciety of Tasmania was held in the So-
ciety's rooms on Tuesday evening, August
9, the Lieutenant-Governor, Sir John
Dodds, K.O.M.G., presiding. A party of

ofl&cers oi the Italian warship Liguria
was present, in response to an invitation.
His Excellency, in opening the meet-

ing, said : —Ladies and gentlemen,—As
the members are aware, the Royal Society
of Tasmania was the first scientific so-

ciety of which her late Majesty, Queea
Victoria, became patron in these south-
ern lands. Its foundation was the work
•of that great Arctic explorer, Sir John
Franklin, and it is fitting, therefore, that
members of this society, having become
awai-e that there is a distinguished
gentleman, with his ship, in our port,
and who has taken an active part in
Arctic exploration (having reached a
point nearer the North Pole than even
Nansen), should accord him a hearty wel-
come to our shores. I therefore express,
on your behalf, and on behalf of the citi-

zens, the pleasure we all feel at his visit,

and the gratification it affords members
of this society at seeing present, at this
meeting, gentlemen who are officers of
that ship of the Royal Navy of Italy. I
most cordially welcome them on behalf
of the inhabitants of this State. I
understand that the ordinary business of
to-night will be curtailed somewhat, so
that some Tasmanian views may be ex-
hibited to our distinguished visitors.
(Applause.)
The Secretary (Mr. Alex. Morton) read

the following communication from the
aide-de-camp to the Due d'Abruzzi, com-
mander of H.I.M.S. Liguria:—His Royal
Highness desires me to express his hearty
thanks to you, and to the members of the
Royal Society of Tasmania, for your
kind invitation, and his regret at being
prevented attending the meeting. S'ome
of the officers will be pleased to be pre-
sent, and desire me to forward to you
their kindest thanks for the invitation."'

New Member.
The Rev. A. Brain, M.A. (St. George's),

was balloted for, and unanimously elect-
ed a member of the society.

Federal Meteorology.

Mr. H. C. Kingsmill read a paper on
federal meteorology. He said the mete-
orological department of the State had

survived a good many changes. Now
that another change was in contempla-
tion, namely, its transfer to the Com-
monwealth, he thought it opportune to
bring the subject before the society, with
the object of considering how the inter-
ests of this State, and of meteorology in
general, were likely to be affected by the
change. What was there to be trans-
ferred?' He answered by first giving a
history of what had been done. Mete-
orological observations in Tasmania were
begun by Sir John Franklin, in 1840, who
sent home for instruments, and Captain
Ross arrived in Hobart in August, 1840,m command of the Erebus, an observal
tory was built near Government House,
and instruments for magnetic observal
tions, a transit instrument for obtaining
the time, clocks, and meteorological in-
struments were set up. Lieut. Ray was
put in charge of the observatory which
was called "Rossbank." There he took
observations for eight years. Sir John
Franklin, himself, helping in the mag-
netic observations. When the Imperial
Government handed affairs over to repre-
sentative government in Tasmania, the
meteorological work was carried on by
its members. Am'ong those were Mr,
Henry, at Tamar Heads; Mr. Belstead]
Westbury; Mr. M. E. Shoobridge, New
Norfolk; Dr. Storey, Swansea; and Mr.
F. Abbott, Hobart. They established
climatological records, from which the
permanent characteristics of the climate
could be obtained, rendering valuable ser-
vice. Subsequently, at conferences in
Sydney and Melbourne, it resulted in an
intercolonial scheme of meteorological ob.
servation being formed. With regard to
Tasmania, it was unanimously resolved,
on the motion of Dr. Hector, now Sir
Jas. Hector, that the evidence before the
conference shows the paramount import-
ance of obtaining the co-operation of Tas-
mania in Australasian meteorology, and
Mr. EUery was deputed to secure the co-
operation of Tasmania, ''being regarded
as o5 the utmost importance in advanc-
ing our knowledge of the movement and
behaviour of storms, and of meteorology
generally, in thi.s part of the world." The
Hon. W. Moore, in 1881, replied, stating
that his Government was desirous of aid-
ing the proposed interchange of daily
weather telegrams with the Australian
colonies, and would pass, free of charge,
over the land lines of telegraph, all such
messages. As the result. Commander
Shortt, after receiving a course of in-
struction at the Melbourne Observatory,
was appointed meteorological observer for
Tasmania. The premises in the military
barracks, Hobart, where the Observatory
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is still located, were then made available

for the use of the meteorological observer.

Under Captain Shortt, the work of the
Observatory took shape in its present

form. The work was of a threefold

character. There was, first, what may
be described as a climatological survey,

a description of the permanent features

of the climate. The materials for this

were obtained from local observers all

over the island, as well as from the re-

cords of the instrumental readings taken

at the Observatory. There has been no
lack of good observers, persons willing to

devote time and trouble to this work,
provided that they are encouraged by
knowing that their labours are not

thrown away, but are turned to good ac-

count by being properly edited. All that

they require is some guidance, and to be

provided with the requisite materials and
instruments. A great deal has been said

from time to time about advertising Tas-

mania. There is no more effective ad-

vertisement to put into the hands of in-

tending investors, or settlers in the coun-
tr3^ than well-prepared climatological

statistics, and it must be remembered
that there are a great many varieties of

climate in this little island. The second
division of the work was the interchange
of telegrams with the other States, and
the preparation and publication of wea-
ther forecasts. It will be easily seen that

this branch oi the meteorological_ service

is brought into close relationship with
the Post and Telegraph Department, and
that the transfer of one to the Common-
wealth almost necessarily involves that
of the other. The Minister responsible

for a Federal Meteorological Department
would naturally be the Postmaster-Gen-
eral of the Commonwealth. The third

branch of work at the Observatory was
the time service. Captain Shortt had
charge of all this work until his death in

1892, when H. C. Kingsmill was appoint-
ed his successor. In order that the Go-
vernment might have expert advice re-

garding the whole of the work, astro-

nomical as well as meteorological, Mr.
Kingsmill recommended that the Govern-
ment should obtain a report on the astro-

nomical w^ork from an officer of the Eoyal
Navy, chosen by the admiral command-
ing the Australian squadron, and that
the services of Mr. Wragge be asked for

from the Queensland Government, to

make a report on t?ie meteorological por-
tion of the work. These recommendations
were approved, and carried into effect.

The astronomical report was made by
Captain Purey-Cust, who spent a month
at the Hobart Observatory, testing all

the astronomical instruments, and check-
ing the calculations of the Government
meteorologi.^. These calculations princi-

pally referred to the determination of the

meridian of the transit instrument, by
means of observations of the Southern;
Pole star. This piece of work is done in.

Northern observatories by the North Pole'

star. It may be iuteretsting to some of

the members of this society to know that
we have in the Southern Hemisphere a
Pole Star, which is much nearer to th&
Pole than the celebrated North Star, al-

though being of the sixth magnitude, it

is not visible to the naked eye. Captain.
Cust's report was made a Parliamentary
paper. It contains much valuable infor-
mation respecting the conditions necei^
sary for maintaining the time service-

with the degree of accuracy necessary for

the guidance of shipping. The following
is an extract from his letter to Sir Ed-
ward Braddon. Premier, June 14, 1894:—
"The question otf the connect time signals

by the dropping of the ball is of extreme
importance to the shipping world. . .

At present, I am confident that the time
is ascertained at the Obs-ervatory with
the requisite accuracy, but with the
numerous defects of the small transit in-

strument alluded to in my report, it re-

quires constant and very careful manage-
ment. . . I should like to suggest an-
other important subject for shipping,
namely, a daily reliable weather forecast.

I believe that all the meteorologists in

the colonies attach the greatest import-
ance to the Tasmanian observations, Tas-
mania forming the extreme outpost ta
the southward of Australia." In May,
1895, Mr. Wragge obtained leave from
the Queensland Government to visit Tas-
mania. He remained here for two
months, and suggetsted many improve-
ments in the organisation of the service,

for which Parliament provided a portion
of the necessary funds. An arrangement
was also made for obtaining a daily
weather forecast from Mr. Wragge for

this State. He continued to send it with
uuffailing regularity for more than six

years, at no coist whatever to Tasmania.
When, through adverse circumstances, he
Avas no longer able to continue sending,
this portion of the work was undertaken,
and is now carried on, by the local

meteorologist. The advent of the Com-
monwealth has made a better organisa-

tion possible—such, for example, aa
exists in the United States of America,
where there is a strong central weather
bureau, which is in touch with the whole
of that great country. The Americans
are a practical people. They recognise

that to be forewarned is to be forearmed,
and in no country in the world is the ex-

penditure on meteorology on such a

liberal scale. For AuL-'tralia, the cost of

a central bureau need not exceed the cost

of the efforts now made by each State

separately, and it is to be hoped that the
provision in the Commonwealth Consti-

tution for bringing the State Observa^



tories under its wing will not be allowed
to remain a dead letter. (Applause.)
Discussion on the paper was poistponed

till the next meeting.

Views of Tasmania.

Mr. .7. W. Beattie then exhibited
(mainly for the benefit of the Italian
naval ofiBcers present) a magnificent lot of
photographic .slides of Tasmanian
scenery, and which excited frequent ap-
plause on the part of all present. Mr.
Nat vjiuham manipulated the lant-ern.

The first picture wa.s a portrait oif Abel
Tasman, who discovered Tasmania in
1642. and then his two ships, the Heems-
kirk and Zeehan, followed br beautiful
views of Hobart, Brown^s Eiver, Huon-
road Huon district, Hartz Mountains,
the Penini-;ula, New Xorfolk. and the Up-
per Derwent the Lakes, and the Lakes
country. West Coast, East Coast, and
Launceston, ending with pictures of the
last group of the Tasmanian aboriginals,
King Billy and Truganinni.

The Mayor moved a vote of thanks to
Mr. Beattie, who was not only a remark-
ably skilled photographer, but an artist
—(applauise —and who had done more
than any other one man to advertise Tas-
mania. (Applause.) He included in the
vote of thanks Mr. Kmgsmill, who had
read an able paper.

The following letter, under date July
28, 1904, from the secretary of the
Royal College of Surgeons of England,
was read : — "Dear Sir, — In reply to

your letter of the '27th of May, 1 am
desired by the president to inform you
that the skull of William Lannee,

_
to

which you refer, is not in the possession

of this college. Some correspondence
upon the subject took place with Dr.
Crowther ; and from his letters it appears
that he intended to present the skull to

this college, but that, owing to an agita-

tion which arose in Tasmania regarding
the disposal of the remains of William
Lannee, he was obliged to give up the
skull, of which he had obtained posses-

Bion. The president accordingly much
regrets that he is unable to comply with
the request of the trustees of the Tas-
manian Mus-eum. If the skull had been
in the museum of the college, the presi-

dent would gladly have sent a cast, as

requested, and would have been most
pleased to receive in return tlie casts of

the other Tasmania^ aboriginals men-
tioned in your letter. — (Signed) J. For-
rest Cowell, Secretary. To Alex. Mor-
ton,Director of the Tasmanian Museum."
The opinion was expressed last even-

ing that in all probability the skull never

left Tasmania. It is to be hoped, there-
fore, that whoever has pasisession of it

will hand it over to the Tasmanian Mu-
seum.

Eisenback Social Equality The-
ory. — Mr. Target and Mr. A. 0. Green
offered some remarks on the paper deal-

ing with this subject, which was read
some time ago by Mr. R. M. Johnston.
Mr. R. M. Johnston briefly replied.

Federalisation of the Meteorological
Department. — The next subject of dis-

cussion was Mr. H. C. Kingsmill's paper
on this question, read at a previous meet-
ing of the society. To facilitate discus-
sion, Mr. Kingsmill briefly outlined the
chief heads under which he had treated
the subject in his paper. He was follow-

ed by Mr. Target, who pointed out the
practical usefulness of meteorological
observations. He concluded bv moving
that a deputation of the council of the
society wait upon the hon. the Pre-
mier, and ask him to urge the Federal
Government to take over the Meteoro-
logical Department, and, meantime, to
take such steps as may be necessary to

prevent its falling into disuse. Mr. A.
0. Green also touched upon cne practi-
cal importance of meteorology, and,
further, pointed out that it would be
very regrettable if any intermission m
the meteorological records were allowed
to occur. It was foU.v to reduce the
department to a mere skeleton, just on
the eve of handing it over to the Federal
Government. He concluded hy second-
ing the motion. The secretary, Mr.
Alex. Morton, also spoke to the motion,
and mentioned that captains of the large
English steamers had frequently express-
ed the opinion that the time observa-
tions taken at Hobart were the most
accurate with which they were acquaint-
ed. The Chairman supported the mo-
tion, which was carried uninimously.

The Secretary then read the following
paper, prepared by Colonel W. V.
Legge, R.A., entitled '"Note on Stone
Knives of the Tasmanian Aborigines

—

Found at Cullenwood Estate." : "These
knives were found in a bank, or small
tract of rising ground, about 1(X) yards
from one of the broad, deep reaches of

water which are characteristic of the
Break o' Day River. The site was
ploughed up somewhere about the year
1856, and since then has lain fallow. The
specimens were discovered in digging
post holes for a fence, and were from
8in. to 15in. beneath the surface. This
depth may be accounted for on the FUp'
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position that they were tuimed under by
the plough, and the depth being increa*-
e-d by the action of worms during the
process of their workings, over a period
of 50 yeans. The bank in question was,
no doubt, a camping-ground of the East
Coast tribes during the summer, a.nd

was used by them as a fishing stat'oa.
where they captured their fish in -^he

deep reach of the river, and procur»^d
the large fresh-water mussel so common
on its banks. There are no flints about
this bank ; but around a smaller lagoon,
half a mile distant, there are plenty of
the same character as those found. Some
yeai-s ago other specimens were found on
a rising piece of ground, about half a
mile to the south of this lagoon. The
choice of these banks a,s oampi tig-

grounds may have been foT safety txir-

poses, so that a look-out could be main-
tained from them ; but this theory is

perhaps not very tenable, when we con-
sider that there is suppased to have oaen
but one tribe affecting this district. .\s

winter resorts they would naturally
have been chosen to avoid the severe
frosts, which grip all low-lying flats on
the Break o' Day plains with a band of
iron. The siab-soil in the bank I wi ire
of consists of a remarkable brown clpy,,

which has not been met with in any
other part of the district, and a speci-
men of which is enclosed for the inspec-
tion of any geologist at the meeting."

Remarking on Colonel Legge's paper,
Mr. R. M. Johnston stated that the Tas-
manian natives derived a great part of
their food from shell-fish, which in
many cases accounted for the heaps of
shells near the sea shcwe. The nar
tives in all cases fed upon the kind of
shell-fish which was most plentiful at
any particular spot.

The secretary also read the following
paper, which he had pirepared, dealing
with seme Tasmanian aboriginal waddies,
or throwing sticks:—

Since the last meeting I have had
brought to me a very interesting ethno-
logical specimen o.f a. Tasmanian aborigi-
nal waddy, or throwing stick. The
Tasmanian abcri^inal—the last aborigi-
nal passing away in 1876—anything from
an ethnological point relating to this
now extinct race is always of more thaoi
ordinary interest. The only weapons
used by the aboriginas of Tasmania in
fighting were the spear and the waddy.
The waddy was a short piece of wood,
about two feet long, seldom reaching to
three feet, notched towards the grasp,
and slightly rounded at the point, and
was made of the tea-tree (leptosmermum)
and of the young wood of (pittosporum
bioolor). For the specimen now exhibit-
ed the Museum is indebted to Mi*. H.
Stannard, of the Ouse, who on present-
ing it, informed me that a party,
on digging a ditch in the Brown
Marsh, near Lake Echo, came across,
about three feet from the surface, three
or four of these waddies. My theoiry

as to how these waddies got in that posi-
tion is that at some time this marsh was
one of our lakes, and swarming with
wild wateir fowl. The natives out hunt-
ing, throwing these waddies at the wild
fowl, would, owing to the heavy nature
of the wood, find them sink, many being
lost in this way. In my opinion many
of these very interesting tin-owing sticks
may be found by careful observers. The
thanks of the members of the society are
due to Mr. Stannard foir the presenta-
tion of this interesting relic of a now
extinct race, and his promise to forward
the otheT specimens to the Museum.

The secretary also read a paper pre-
pared by W. D. Campbell, A.K.C.. L.S.,
L.F.G.S., etc., Assistaait Geologist,

"

West Australia, entitled "Notes on the
aboriginal dancing boards of Westeirn
Australia."

The motion was passed amid applause,
and the meeting; terminated.
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ABSTRACT OF PROCEEDINGS, APRIL, 1905.

The Fellows of the Eoyal Society of

Tasmania opened their session for 1905,

being the 62nd, at their rooms, on Tues-
day, April 11, 1905. His Excellency the
Governor, Sir Gerald Strickland,
K.C.M.G., President of the Society (ac-

companied by La>dy Edeline Strickland,
Miss Drummond, and suite), presided.
There was an excellent attendaQC>e of

members and friends. Her ladyship
was presented with a handsome bouquet
of flowere by the secretary (Mr. Alex.
Morton), on behalf of the Council of the
Society, upon her arrival.

Apologies.

Apologies were received from Colonel
W. V. Legge, R.A., Mr. E. M. Johnston,
I.S.O., r.S.S., and Mr. Eussell Young.

Addresses of Welcome.
Mr. A. G. Webst^er, Chairman of the

Council, addressing His Excellency, said

:

—Before they began the business of the
evening, a pleasing duty devolved upon
him. This was the first meeting of the
Fellows of the Society since His Excel-
lency had arrived, and had kindly con-
sented to become their president, ex-of-
ficio. He, therefore, took the opportuniiy
of offering His Excellency, on behalf of

the Council and Fellows, a very cordial
and hearty welcome. They all felt very
much gratified that His Excellency had «o

readily acceded to the request to become
their president, and to on that' occasion
encourage the members by delivering
the opening address. His Excellency
no doubt had already become ac-
quainted with the history of the
foundation of the Society by that distin-

guished man. Sir John Franklin, and,
therefore, he (the speaker) need not take
up time by dwelling on that subject, but
content himself by saying he hoped that
the 1905 session, so auspiciously began,
would be productive of many valuable pa-

pers on the advancement of the State, ant!

would add to the reputation already so

•widely spread which was enjoyed by the
Society. He again bade His Excellency
a very hearty welcome. (Warm applause.)

Medical Section.

Hon. Dr. G. M. Butler, M.L.C., said

^''-"at, in the absence of the President of

the Medical Section of the Society (Dr.

Wolfhagen), it devolved upon him to ex-

press to His Excellency, on behalf of that
section, their most hearty welcome. Of ne-

cessity, the meetings of the Medical Sec-

tion were held in committee ; but he as-

sured His Excellency that those meetings
resulted in considerable benefit to the

community at large, as well as to the
members of this Society. It had been, as
the chairman of the Council had just said,
a matter for congratulation to the Society
that they had had so many distinguishes!
presidents, and now they were very grat'
lied to have His Excellency at their head.
(Applause.)

New Members.

The following gentlemen were unani-
mouslv elected members of the Society:—
'Mr. Geo. Alex. Webster, B.A„ M.E.C.S.,
Eng., M.B., Cantab; Mr. W. £. Masters,
LL.B.; Mr. J. E. Smivhi, B.Sc; Hon.
Ellis Dean, M.L.C.; and Mr. Percy Ash.

PEESIDENTIAL ADDEESS.

"DUTIES OF LEISUEE."
His Excellency the Governor delivered

the following presidential address :
—

Mr. Chairman, Members of the Coun-
cil, and Fellows of the Eoyal Society,

—

The honour of addressing this Society as

its president ex-officio is, at the same time,

amongst the most pleasant and the most
arduous of the duties devolving on the
Governor of this Slate; it has been for-

cibly brought to my notice that the Eoyal
Society of Tasmania is the senior Eoyal
Society established in the Southern Hemi-
sphere, and the vigour Avith which the

point has been pressed has tempted me to

examine if this be a mere coincidence, or

the result of some relation of Cause anti

Effect.
One of the reasons that 6Uggest«

itself at once is, that the exception-

ally healthy climate of this beautiful is-

land produces a high average of bodily

and mental vigour, and that opportunities

for industrial prosperity have made tiie

struggle to live much easier in Tasmania
than elsewhere in the Southern continent.

Where the struggle to live is lesis severe,

the fruits of realised labour become secure

at an early stage of colonisation, and a

leisured class arises which may devote its

spare time and energy to divers pursuits

other than the quest of riches. The geo-

graphical position of Tasmania, well out

of the tropics, has allowed our people to

escape the fate of others in fertile sub-

tropical lands on both sides of the world,

where life has become too easy, and the

'•dolce far niente" has dragged down
communities full of promise to nothing

better than a sybaritic existence. Accident
has also favoured Tasmania in adopting a

lofty view of the opportunities of leisure

—the presence here, at the dawn of our
social life, of that eminent pioneer of mo-
dern scientific research, Sir John Frank-
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lin, perhaps contributed more than any
other cau-e to induce men in whom brain-,
leisure, and education were combined, not
to keep their opportunities and tfJents hid-
den "under a bushel/^

The example of Sir John Frank-
lin has led Tasmaniane to seek,
bv scientific investigation, hoAv to

extract from mother earth, from the sky,
and from the waters around us, ever-
increasing returns of comfort, security,
and enjoyment for present and future
generations. Insularity is also an im-
portant factor in the early utilisation of

leisure for a g:od purpose; Hisitory, the

beet analyser of huiman natruire, indicates
taaat islanders have, as a rule, been in-

tensely devoted to the land oi' their

hirtlh. As a consequence of being circum-
scribed, islanders aie more ready to be
resourceful, and therefore to investigate.

In the early history of the Avoxld's civili-

sation (as nowadays ia the Pacific islands,

or in Central Africa) there was no leisure,

no capital, no- cultivation o: sMeiiLe, b-£-

oau'Se individuals in primitive ccmmnni-
ties have to wo:k so hard to live f:om
hand to miouith that they cannot pause to

investigate the causes of things. Leisure
is not always reproduorive; in fact, it is

usual Iv an incentive to waste; neverthie>-

iess, it will appear on refteJtion that
without leisure iihe cuttivation of science

is impossible, and it is well that the man
devoted to science as well as tiiie humbl-
est worker j^'hould realise this fact. The
m.an who works with his han.is dees not
always grasp the assisitance given to him
by the man who works with his bnain.s,

and whoje board and lodging is provided
from previous accu^mulatioas of the re-

sults of manual labour. On the other
hand, the man of scier^e is inclined to

be stoical, and the word ""Leisure" on
first reaching his ears often arouses his

Sfcom rather than gratitude for that very
leisure which is tae ^m^ydiate cause of

his being at ail possiole. It is only with-

in recent history that any other perman-
ent imvestment bes-ides la'nd has been
called into existence. jBefore th:s period
landowneris were tihe only class able to

give siome attention to eoience. The
monks who lived in the g; eat medifeval
monasteries may be regiarded as a com-
munity of land-own:ng bachelo:s; bwt
the individual monks, who ccca^ionalJy
cultivated profane learning, ran risks of

being misunderstiood, if tth.^y were either

too asisiduous or t:o suc:e-is:ul; in fact,

the blunders of tue Inquiisition ottered

but poor encouragement to tiiose who,
for instance, proved that the Sun does
not go round the world. If anyone in

Tasmania still believes the ^vx)r d is flat,

the Koyal Society will, at the worst, hesi-

tate to^ invite him to read a paper.

It is remarkable that Literature, Poetry,
and Art were raiised to a high standard
bv the leisured classes during centuriee in
which natural sciences were neiglecited;

it might be expected that medicine would
have commanded in early history all th.&
attention that cou'ld be concentrated on
it by wealth, and the anxiety to prolong,
life; nevertiheless, medicine was not treat-
ed scientifically, but by rule of thumb,
and the sysl'em of trial and error up to
OUT own times. The discovery of the art
of printing did not do mucih for natural
sciences, until science had made printing
com.raercially successful, and until tex^
books were brougtht within i each of the
miany. A great factor in modern pro-
gresis has been the development of ac-
curacy in the mechani'jal arts. This has
placed instruments of precision for weigh-
ing, tes'ting, and measuring in the hands-
of many investigatars, and we should not
be slow to reccgnise that tJie mediaeval
monks were without these advantages,
and without easy accesiS to books of reier^

ence.

Modern clubs have been likened to
the monasteries of the Middle Ages, but
the parallel is not en "all toais," because
olub men are not always ba ihelors, nor
do they generally profes-; to devote "^heir

leisure to tnat scientific investigation
whieh is the bond of urtion among the
membens of these Royal Societies in Tas-
mania and in other parts of the Empire.
To these free, mo.lern associations is com-
mitted, for future ages, the pursuit and
development of reproducvtive le'siire, in

the isaone way that the staving off of

ignorance and confusion was a function
for wkich the monasienes deseiYed credit

in the dark ages.

The "Royal Society of London for
improving natural knowledge" is an
"asi?ociation of men interes.t^'d in the
advancement of maithemati' al and p!hysi-

cal culture." It is tihe oldest in Europe,
and was founded in 1660.

- The Royal Society of Tasmania.

The Royal Society of Tasmania
was founded in 1843, and ito lead-

ing objects are "to inve»stigate the
phvsical character of the island and
to illustrate its natural h story and pro-

ductions." The offi.ial designation adopt-

ed in 1814 is "The Roval Society of Van
Diemen's Land for Horticulture, Botany,
and the advancement of Science." A
hundred years ago a Society such as tliia

would have been impossible in Tasmania.
Five bundled years ago (and five hundred
years is but a short period in the life of a

nahion) it was hardly po.-isible in Eng-
land. A thousand years as«. outside the

iwonasteries, men cf leisure and ability

seldom knew how to read or write; the
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b&st of them, instead of cultivating
science, d'eroted their energies to "'tiie

Cnisades/' the 'Teuda.! Wars/' and the
"Chase." As oivilisation progreased the
building of castles and o'nurches aftraot-

e.d the attention of the Msured classes.

Later on the cultivation of the arts found
an increasing number of patrtjns, but
Poets, Paintei's, and Sculptors cannot en-
joy the leisure necessary to pursue their
art unless Hhere pre-exists a class of men,
combining weath and leisure, prepared to
patron isie them. The evolution of the
power of leisure, traceaible in the social
history of England, is but a reproduction
of the same develop«ment of human op-
portunities in the pros'perous period of
ancient Greece and Kome, not to mention
tihe more ancient oivilisaticn of Egypt,
Assyria, India, and China. But the pur-
suit of pure science was rarely under-
taken in ancient times by men of leisure.

There is perhaps an exception in the
well-known work of "Euclid,"^ who ap-
pears to have been an Alexandrian Greek.
His work bears internal evidence that
it was compiled as a feat of intellectual
gymnastics rather than for any practical
purpose. Many serious thinkers in class-

ical times were distracted from giving at-

tention to natural sciences by a fasb^ 'En-

able craving for metaphysical speculations
and for philosophical discussions, Avhich

included abstract politics. "Under these
conditions the progress of the world was
slow and intermittent, but under modern
conditions, when leisure is so largely de-

voted to science, the progress of the world
has become rapid and continuous. And as

abstract politics have been mentioned, we
may pause to reflect that by politics the

Greeks meant the art of administering
municipal affairs. Cities, with a fringe

of country, were the political units of the
age, and they were occasionally federated
together. Politics, both theoretical and
practical, have always offered an opening
for the energy of the leisured classes,

this, to my mind, is quite as praise-

worthy as the pursuit of natural science,

but not so productive of material pros-

perity for the masses of the people.

Travel and exploration offered a splendid

held for the energy of men of leisure,

from the first journey of the Prodigal

Son to the present day; now, how^ever, it

may be said thcxt the discovery of the

tantalising North and South Poles barely

furnishes sufficient excitement for organ-

ised expeditions in this range of intellec-

tual adventure. But there still remains
an apparently inexhaustible field for the

reproductive employment of leisure—not-

withstanding all that has been heretofore

discovered therein, in the objects which
this Eoyal Society has in view, viz., the

study of nature ; this is before us as fresh

as ever, its vastness does not fade with

familiarity, the more we learn of nature
the better we realivse our comparativt?
ignorance, and appreciate the number and
the importance of new ways to useful
knowledge that are still untrodden. Tas-
mania affords exceptional opportunitie* to
the geologist, and I here venture to ex-
press pleasurable astonishment at the
monumental work on the geology of Tas-
mania, compiled by Mr. Eobert Macken-
zie Johnston. When we realise that an
officer of this State, in his important
position, has found time — I can hardly
call it leisure—to cultivate the science of

geology with such original genius, and to^

place practical results on record for the
benefit of others in an attractive form,
we verily have before us an eloquent ap-

peal to all men with brains and leisure

to rise up and try to do likewise.

I may remind you that the work
done in 1904 by this Society in-

cluded the following papers: — "In-
sects and Diseases," bv Dr. ^ J. S.

C. Elkington; "Observations regarding
some Economic Aspects of the Eisenbaeh
Social Equalitv Programme," bv R. M.
Johnston, I.S.O., F.S.S.; "Eeservation of

Crown Lands at Schouten and Freycinet
Peninsula for the Preservation of Nativa^
Fauna and Flora," by Mr. J. F. Mather ;

"Notes on Japan," by Dr. Hocken; "The
Establishment of a Federal Meteorologi-
cal Depariment," by H. C. Kingsmill,
M.A.; "Notes on Some Stone Knives of

the Tasmanian Aboriginals," by Colonel
Legge, E.A. ; "Notes on the Discovery of

Two Tasmanian Aboriginal Waddies at

the BroAvn March," by Alex. Morton ;

"Eisenbach Social Equality Theory," by
C. B. Target; "Notes on the Aboriginal
Dancing Boards in Western Australia,"
by W. D. Campbell. One evening diir-

iiig the session Avas devoted to entertain-

ing His Eoyal Highness Due d' Abruzzi,

Commander of H.I.M.S. Liguria, and
officers. A large number of Tasmanian-
views were shown by Mr. J. W. Beattie.

Two or three evenings were taken up in

discussing Mr. E. M. Johnston's paper
and Mr. H. C. Kingsmill's paper. I h3-ve

been asked to suggest some line of

inquiry for which Tasmania appears to

offer exceptional opportunities.

As far as I can gather, no generally ac-

cented theory has yet been formulated to-

exDlain mechanically how gold and other
precious metals came to be where they are

found, and as so many different metais

are found in Tasmania, it may be possible

to arrive inductively at their genesis, and
if a more satisfactory theory than that

these metals came from below as gas can

be propounded, it may be of practical

importance in following known indica-

tions of gold, or, so to speak, arguing

down, from surface. The re-opening ct
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abandoned mine>3 will be encouraged, if

confidence can be increased in the
potentialities for deep workings. Tlie sys-
tematical exploration of tne crust of the
earth also deserves better attention ; bor-
ing by the heavy steam-driven diamond
drill is most important, so much so that
here and elsewhere it has received State
assistance; but I earnestly trust that ttib

use of the diamond drill is in its infancy,
and that its scope can be greatly extend-
ed, e.g., by driving it electrically, or by
diminishing the cost and weight of the
machine, or by simplifying it so as to
bring it more within the possibilities of

handling it by unskilled labour.

In conclusion, I may be allowed
to express satisfaction at the in-
terest shown by the ladies of Tas-
mania in natural science. Although
there are many other occupations generally
requiring their attention, there is no rea-
son why women endowed with scientific

tastes should not be encouraged in devot-
ing their leisure to research. In recent
times a discoverer of radium has been
a lady, and it may be mentioned that
traces of this precious substance are re-

ported in Australia. But for the fair
daughters of Eve to devote their leisure to
science is — and probably should be —
an excep^-ion rather than the rule. In
fact, the nrst instance recorded of misap-
plication of leisure is when Eve, wasted
with an apple and a serpent, precious op-
portunities which will never recur. The
ladies of Tasmania are, therefore, to be
specially congratulated on the facilities

nov>-adays offered by the Eoyal Society to

employ their leisure otherwise. As to the
apple, the men of Tasmania are protected
from a repetition of that temptation by
the phenomenal abundance of this beauti
ful fruit; in fact, Tasmania is out-rival-

ling Eve by offering apples of irresistible

beauty, in and out of season, to the old

Adams of the older world. The right to

enjoy leisure involves corresponding
duties; and active membership of thisi

Royal Society is one of the duties of lei-

sure which I venture to extol.

His Excellency was loudly applauded at

the conclusion of his paper.

The Kight Rev. Dr. Mercer, Bishop
of Tasmania, said he could not well

conceive a more appropriate bring-
ing together of interesting mattens
than was contained in the excel-

lent address they had ju>st listened

to. It implied a careful looking into their
lives, and seeing whether they employed
their leisure as they should do or not,
and went on to make some excellent sug-
gestions on the employment of leisure.

He remembered reading of the leisure ob-
tained by the Greek race of old. Ts'o

doubt their marvellous works of Art and
Poetry generally were evidences of a lei-

sured class. But how was it brought into
existence ? It flourished, as had been
pointedly expressed, "on the dung-hill
of slavery." No doubt there must still

be a leisured class if there was to be
progress in Science, Art, and Literature.
To make everybody perform a certain
amount of work of a manual or kindred
character every day would result in retro-
gressKtn rather than progression. No
doubt progress was largely dependent on
the existence of a leisured class, and he
was thankful to say that there were good
evidences of a leisured class in Tasmania—^a leisured class of a right kind
—and that it was growing. (Applause.)
He was sure His Excellency would agree
with him that there were two kinds of

leisured classes — those who spent their
time in idleness, and the putting away
of time, and a leisured class who em-
ployed their time and talents in self-cul-

ture, and to the general progress of tne
race. It was leisure of the latter kind
that they had in view that evening. Not
for one moment would he lose sight of

the fact that they must also have leisure
for amuisements, pure and simple, as "all
work and no play makes Jack a dull boy."
That applied to all of us, from children
up to dry-as-dust professors, who some-
times becaime so immersed in their studios
that when they met their fellow-citizens
they had forgotten what they were like.

He happened one day to be in conversa-
tion with Lord Kelvin, who asked him,
"WOiat kind of logarithms do you eee.-^"

—

mentioning two very abstruse ones. He
(the Bishop) did not use either, as he was
not a mathematician. But men who be-
came so severely immemed in their studies
would talk thus, just as some of them
would say, ''Have you seen such and such
a paragraph in 'The Mereury' thus morn-
ing?" This led him to say that he hoped
the Eoyal Society would take up work and
subjects of a more extended character,
and as to which His Excellency had that
evening set a good example. (Applause.)
He (the speaker) was particularly anxious
that the society should appeal to a larger
number of people than in the past. If

they confined themselves to purely scien-
tific subjects, even though, it included
geology and botany, two of the most fas-

cinating of scientific subjects, they ap-
pealed to too severe and narrow a circle,

whereas if they now and then—he would
not say always—had papers read of a
general character, such as would interest

a larger circle of people, he could not
help thinking that it would be for the
goo-d of the society as well as for that of

the community. We in Tasmania were
too small a community to support a^ fully
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as might otherwise be the case a society
that limited itself to rather stiff subjects.
Whilst he said that, however, he by no
me-ans meant that there was no place for

scientific papers—mo^ emphatically there
was a place for them, and the publication
of them in the records of the proceedings
ot the Society constituted a valuable State
asset—but occasionally such subjects of

more general interest, such as His Excel-
lency had so ably handled that evening,
were calculated to interest a larger circle

of people, and to further the aims of the
Society. (Applause.) He felt a keen in-

terest in the Society and its welfare, and
that it might do an increasingly large
amount of good in the community was
his sole object in making these sugg^-

tions. (Applause.) He now heartily and
cordially moved that the thanks of that
large and representative gathering be ac-
corded to the President, His Excellency,
for his thoughtful and stimulating presi-
dential address. (Warm applause.)

Mr. Bernard Shaw seconded the motion,
which was passed with acclamation.

His Excellency thanked all present for
the kind way in which they had passed
the resolution.

After the meeting, light refreshments
were serve-d in the large rooms of the
Museum, the Art Gallery and other
rooms being lighted. A very pleasant
reunion of members and friends resulted.
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ABSTRACT OF PROCEEDINGS, MAY, 1905.

The monthly meeting of the Eoyal So-
'Ciety of Tasmania was held at the Mn-
se^^m on Tuesday, May 16. The president.
His Exc-ellency Sir Gerald Strickland,
G.C.M.G., occupied the chair, and wa>s

accompanied by Lady Edelin-e Strickland
and suite. There was a good attendance,
including Eight Reverend Dr. Mercer,
Bishop of Tasmania, the Bishop of

Laranda, Sir Adye Douglas, Sir Elliott

Lewis, and several visitors, who were
introduced.

Election.

The following gentlemen were elected

Fellows of the society:—Captain de
Koghton, R.N., Alderman George Kerr
(Mayor of Hobart), Mr. W. S. Dawson,
A.M.I. C.E. (Engineer-in-Chief Metropoli-
tan Drainage Board), Dr. Kendall, Messrs.

John Dowbiggan Poster, Henry Mareellus
Xicholls, Lomns Smith, and L. H. Mac-
leod.

Notes on Tasmanian Minerals.

In the absence of the author, Mr, W. F.

Petterd, Mr. A. Morton read his paper on
^'Tasmanian Minerals.'^ In his introduc-
tory observations, Mr. Petterd wrote:—
"The present contribution to the mineral-
ogy of this State is of somewhat unusual
interest, inasmuch as it describes for the

first time an apparently new compound,
which, although of no commercial value,

is of some scientific interest. It is, in its

way, a humble congener of the more im-
posing crocoicite, for the occurrence of

vvhich in such magnificent developments
this island has obtained a great repute
among mineralogists in all parts of the

world, but, like it, is simply of scientific

importance. The Lefroy meteorite, now-

mentioned for the first time, is, although
of such remarkably small size, worthy rf

special note, and its detection in the pros-

pector's dish adds another to the roman-
tic discoveries of such objects from un-
known space. The already long list (.f

tlie different minerals recorded from time
to time as being found in this State is

still further augmented by the addition
0*^ no less than eighteen not heretofore
published. Respecting these concise notes
were given. Several of these, said the au-
thor, were of some scientific interest, and
two or three would be of industrial im-
portance if they could be discovered in

sufficient quantity. Notes on additional
localities for a few others which are al-

ready on record were given, with some re-

marks on the peculiar features presented
bv some few others. He had to record his

olDligation to Mr. J. D. Millen, A.S.T.C.,
M.S.C.I., London, metallurgical chemist,
for undertaking the analysis of Bellite and
Hercynite. The following is the list of

minerals of which particulars were given:— Barnan.dite, Bellite, Cloanthite, Ena.
gile, Echeribe, Genthite, Gibbsite, Helio-
pbyHi te,Hercynite, Hydromanganocalcite«
Lefroy meteorite, Leucophanile, Mangan-
ite„ Minium, Niccolite, Pilotite, Plinthite,
Pimelite, Prouetite, Pyrargyrite, Pyrostil-
pinilie, Quartz, Scorodite, S;eiliophite,
Smertite, SteargiHite, Stephanite, Stibi-
conite, Touramline, and Wurtzite.

His Excellency said he felt that it was
one of tne chaim-^ and enjoyments in belrg
present to listen to the arguments and tho
tlirusts and parries of discussion. Even
that paper, shoit: as it was, might give
scope to some remarks. He was impress-
ed himself with the principle which drew
to their attention the presence of rare or
unknown minerals in Tasmania.
Mr. Morton eulogised the work of Mr.

Petterd in elaborating a list of the min-
erals found in Tasmania, and said his
work was recognit^ed not only in Austral-
asia, but throughout the world.

Postponed.

The reading of a paper by Mr. J. E.
McClymont, M.A., on "Birds Observed by
Crozet on hie voyage"" was postponed until
next meeting.

Paper by Mr. E. M. Johnston, I.S.O.,

r.s.s.

Mr. R. M. Johnston read a paper on "A
Proposed Psyohometer Index Designed
as an aid to the Better Determination of

Common Fungoid Illusions, and of the
Comparative Value of Mental Concepts."
The author said he was aware that his

paper would probably give rise to great
differences of opinion, and perhaps very
virulent opposition to the view he had
taken up. He, however, had come forward
rather to show how to convey, with
a simple diagram, an eye-picture which
disclosed in a nalniral way the order of
the diminishing value of judgment which
was dependent upon the nature and con-
dition of the person's stage of observa-
tion. Closely condensed, Mr. Johnston's
argument was that the order and equilib-
rium of the mind are intimately con-
nected with the vigour, fulness, and health
of the organs of sense. Many persons,
he said, committed mental suicide for
the sensual deiifrht of a useless moment-
ary wonder. The insane, by disease,

were forced to live always within a world
of wonders such as those sought after, at

times, by the ignorant. He had pre-

pared a classified "Psychometer Index"
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which to some might be useful in show-
ing the treaclierous nature of the ap-
parent value oi judgments based upon ob-
f-ervations of the crippled senses. He
ehowed hy this classifi'ed "p'sychometer
index" tiiat we may only hope for or-
derly concepts, free from illusion, within
narrow limits. Beyond this limit orderly
conception diminished or lessened in
value. It would seem, he said, that pas-
sion distorts or gains ascendency over
sane judgment in proportion to the degree
of the diminishing power of the senses,
until,- approaching th^e zero of the under-
standing, the state coincides exaclly with
insanity. The insarbe state consisted of

all kinds of unrea-soning beliefs; but,
unlike sane concepts, they were marked
bj^ a real pitiful intensity of conviction
to Avhich the sane mind could never hope
or ever wish for within the logical order
of tLe higher states of consciousness.
Bettor be a dull, pulsating mass of pro-
toplasm than to be adrift upon a stormy
ocean of disordered concepts, when the
rudder and helm of the sen&as had been
rendei-ed n\igatory, or had been for ever
destroyed. Let them beware, therefore,
of the intensity of a conviction which
•was, in that way, related. Notwithstanding
what had been sta.ted in opposition to

illusions of a fungoid character, he was
far from being convinced that all illu-

sions, as such, were harmful. He wa?
inclined to think that a beneficial pur-
pos>6 was served hj man.v of them, especi-

allj- of such as were born of the extraor-
dinary strength of love, affection, sym-
pathy, and tne higher poetic fancy. The
mother, for example, saw favourable
qualities in her child which no other eye
reg-arded, and, fi-equently, had no real ex-
istence. Who, therefore, would wholly
banish the mist of the affections .? He,
for one, would not if he could. A large
group of illusions might fairly be classed
under this order. All_ illusion, or partial
illusion, which for the moment may be
necessary to our comfort and well-being,
spiritually, and not liable to introduce
more remotely great evil consequences,
he would be sorry to see wholly dispelled.
He did not regard or class such as **fun-

goid illusions.''^ Illusion's which were
harmful were regarded as "fungoid" in
his estimation. They had seen that it

might be possible to reach the zero of

valuable concepts, and, indeed, of all

consciousnesrs, in two "widely different di-

rections. On the one hand, it might be
gradually approacKed through varying
stages of fictitious wonder, imagination,
dream-illusion, insanity, and by the de-
stru'-'tion of one after tlie other of those
•wonderful organs of sense, -which, though

of feeble range, are yet in the highest
sense, God - given. Heaven - born.
On the other hand, by humble
mien and fearless confidence, they
m:ght, through all the channels of
wideuing s<ense, advance to still greater
heights, wider horizons, which might be
ordained that they should yet conquer.
There were still almost infinite circles
wilhin the legitimate domain of natural
saience, but beyond the limits of our pre-
sent knowledge and range of powers. Yet,
even now, from a thousand heights of
sense, we could perceive that, however
we might increase in subjective know-
ledge — i.e., natural knowledge — the
objective mystery which surrounded us,
which we feel Ave can never penetrate, was
but increased by every advancing step
in natural knowledge. We feel that
though Rew chords should continue to be
struck on "the harp of a thousand
strings," the "everlasting arm" which was
the cause of their harmonious vibrations
could, itself, never be revealed to us save
through that veil of the sensible in
which " we live, move, and have
our being." Do not, therefore,
said Mr. .Johnston, foolishly tremble
under the illusion that all mystery shall
be dissipated, or that the veil may be
pierced, if we but open wider our dim
eyes, or stretch out a little further our
feeble hands. Their limits — not deter-
mined by us — not written on tables of
stone, and soon enough reached — were
the truest and best guides. The created
mj-steries of distorted imagination and
the crippled s-enses were but a poor "mess
of pottage" as compared with our glori-
ous birthright of orderly natural know-
ledge and feeling._ If still — like wilful
children — we will have a deeper mys-
tery, let us, with tile fullest possible
equipment, attempt to penel'rate from
every portal of sense the cause of which
they are themselves wondrous symbols.
The effort to do so win convey an impres-
sion which cannot be effaced. T'here-
after the appalled and humbled mind
will gratefully shrink back within its own
protecting luminous mist of the higher
poetic ideal, and, with the chastened sub-
mission of a child cry—"It is enough."
"Thy will be done." "Nor swords of
angels could reveal what they conceal."

Observations on the paper were offered
by Bishop Mercer, the Bishop of Lar-
anda, Dr. Gerard SmftTi. Professor Ritz,
Mr. Eussell Young, and finally by His
ExcelLency.

On the motion of Mr. A. G. Webster, a
vote of thanks "was accorded His Excel-
lency for presiding.
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AN INTERESTING EVENING.

At the monthly meeting of the Eoyal
Society on Tuet-ciay evening. His Excel-
lency Sir Gerald Strickland, president
of the isociety, occupied the chair, sup-
ported by members of the councul, and
theiie was a fairly good attendance, es-
pecially considering tne wet and wmtry
state of the weath^ea'.

New Members.
Messrs. St. Micnael M. Podmore,

F.K.G.S., E.Z.S., M.A. (Gamb.), and W.
Heyn were balloted for and elected cor-
responding members, and Mr. C. VV.

Grant wa.s unanimously elected a Fel-
low of the Society.

Birds of the Pacific.

The eecretary (Mr. Alex. Morton) read
a paper prepared by Mr. J. K. McGly-
mont, M.A., entitlea '"iNotes on certain
birds meC with by Crozet, one of the
very early navigators." The voyage of

Marion du Eresne, with whom Crozet
sailed as second in command ot the Mas-
cariji, was undertaken m orde rto restore
to his native island a Tahitian, whom
l)e liougamville had taken to France,
and also in order to aiscover on the way
a continent or is.lands in the Southern
Ocean from whicn useful products might
be obtained. (Jrozet, who wiitet> in a
simple and unassuming manner, express-
ly disclaims a scientific knowledge of
natural history. But his observation^-;
have an interest and importance of their
own from an historical standpoint, be-
cause they are those of one of the cis-

coverers of Miarion and the Crozet
Islands, and of one of the first Euro-
peans to land in New Zealand and in
Tasmania. The narrative of Crozet is

contained in a volume whicJi is some-
w:hat scarce, but it hais lately appealed
in an English translation. Crozet's ob-
servations on birds begin on January 8,

1772—twelve days after he had sailed
from the roadstead at the Cape of Good
Hope. Terns are the first birds noted,
and terns and gulls (Poules mauves)
•were seen frequently from the 8th until
the 13th day of January. The ships were
then near Marion Island, and the discov-
erers observed auks and divers for the
first time. On January 24, Crozet land-
ed on one of the islands of the frroup,

wiiich is now known as the Crozet
Islands, naming it He de la Prise de
Possession. The sea-birds, which were
nesting on the island, continued to sit

on their eggs or to feed their young
undeterred by the approach of the ex-
plorers. Amongst these birds, Crozet
enumerate ducks, divers. Cape fulmars,
cormorants, and "envergures." The
auks, or "pingoins," to use Crozet'e
name, were doubtless penguins, which

are generally called "manchots,"' al-

though the name "pengouin manchots'"
also occurs. The divers, or plongeons,
are supposed to have been diving pet-
rels; tne Cape fulmar is called "le
damier."^ "Enve:gare'^ does not appear
in dictionaries as the name of a bird. It
signifies "length of ship's yards,''
"breadth of sail,""' and, by extension of
meaning, "expanse of wings.'" It ii-, per-
haps, tne trivial name ot an albatross,
analagous to the Portugues-e name "an-
tenna!. '" If we examine these data by
the light of modern exploration we find
that at least four penguins have been
obtained in the region of the ocean con-
tiguous to the Crozet Islands, or on the
islands. These are Aptenodytes pata-
gonica, Pygoscelis papua, Catarrhactes
chrysocome, and C. chrysolophus, but of
only one of these—C. chrysolophus—can
the lecturer find that the eggs have been
obtained on Crozet Island. The diving
petrel, Pelecan'oides exsul, is known to

frequent the Crozet Islands, but its eggs
appear to be undescribed. The Cape ful-

mar (Daption capensisj is widely distri-

buted over the Southern Ocean, but
there are few records of its eggs being
found, and these few relate to Kergue-
len Island. The white winged (Diomedea
chionoptera) is the albatross, wiiich

• makes these iislandiS its nesting home.
Cormorants cannot with certainty be in-

cluded amongst the avian inhabitants of
the Crozet Islands. Their nearest known
place of resort is Kerguelen Island, be-
tween 1,390 and 1,400 miles distant,
where Phalacrocorax verrucosus is resi-

dent, and where its eggs have been ob-
tained. Finally, a bird which was mis-
taken for a white pigeon was probab-ly
a sheath-bill (Chionarchus croaettensis;.
From the presence of this bird, Crozet
naively augured that a country produc-
ing seeds adapted for the sustenance of
the pigeons could not be far distant. The
duration of Crozet's sojourn in New Zea^
land was about four months — from
March 24 to July 14, 1772. He presents
us with a goodly array of the names of

birds which he saw in that country, but
to seek equivalents for the wheatears,
the wagtails, the starlings, and larks,
the ousels and thrushes ol his narrative
would be unprofitable labour. One ex-
ception may be made in respect of a
black thrush with white tufts by which,
the tui (Prostheniadura novae Zealandiae)
is evidently meant. Crozet divides in a
primitive way the New Zealand birds
which he eaw into birds of the forest, of
the swamps, of the open country, and of
the coast. In the forests were wood
pigeons as large as chickens, in colour
blue, with metallic reflections. The; de-
scription, though scant, is sufficient.

There is only one pigeon in New Zealand,
and no remarkably pigeon-like bird not
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a pigeon, so that we oannot err in be-
lieving Hemiphaga novse Zealandise to

be the pigeon "ramier" of Crozet. The
genuis Hemiphaga its represented in Cele-
bes and the Phiilipine islands as well as
in New Zealand. In the bescinning of

March, Crozet had become acquainted
with a Tasmanian parrakeet with a
white (or light-coloured) bill, the plum-
age of which fceembled that of an "Ama-
zon"" parrot. The common Amazone par-
rot (Chrysotis amazonica) is green, and
Jias aji orange-red speculum and a blue
forehead. It was ,

represented by
D'Aubenton, and may be the parrot to

which Crozet refers m the expression,
"Perroquet dee Amazones/' There is no
Tasmanian psittacian, which greatly re-

sembles it; perhaps the blue-banded
grass parraieet (Neophema venusta) re-

sembles it the most. In New Zealand
two other parrots were observed—a very
large parrot, in colour black (or dusky;,
diversified with red and blue, and a
small lory, the plumage of which re-

sembled that of the lories of the Island
of Gold. Red and blue enter into the
plumage of the red only ol large New
Zealand parrots. The red (Nester nota^
bills), however, is restricted at the pre-
sent day to Stewart's Island and the
South Island, so that we must suppose
either that a change has taken place in
the distribution of this parrot since the
time of Crozet's visit to New ZeaJand,
or tiiat Crozet has erred in the descrip-
tion of it. In the latter case tlie bird
intended to be described is probably the
kaka (Nestor meridionalis). The smaller
New Zealand Psittaci are not lories in

the general acceptation of that name,
but Platycercinse of fhe genus Cyanor^
hamphu'S, a widely-distributed genus
containing some fourteen species, of
which New Zealand nas at least four.
The best known is C. novae Zealandife, a
green parrakeet with a crimson sinciput.
In the open country were the smaller
passerine birds already mentioned, to
which Crozet gives the names ox Euro-
peans birds with which he was familiar.
There was also a quail similar to the
quail in France, but larger, Coturnix
novae Zealandiae, which is now extinct.
In the swamps wild duck and teal were
abundant, and a blue hen, similar to the
blue hens in. Madagascar, India, and
China. This blue hen is evidently the
swamp hen (Porhyio melanotus), which
inihabits Tasmania and the eastern part
of Australia as well as New Zealand.
The other blue hens tx) which Crozet
likens it are probably porphyrio, which
is found in Madagascar, poliocephalus
and Indian, and edwardsi, an Indo-Chin-
ese species. On the seashore were curlew,
cormorants, and black and -white egrets.
The curlew may have been of the species
Numenius cyanopus, which visit New
Zealand in summer, and whicJi remain
in small numbers through the winter. A

pied egret is sugge.sted by the phrase,
"aigrettes blanches et n-oires.'" But there
is no pied egret in New Zealand, and we
are forced to suppose that the bird in
question is the Wiaite-headed stiit

(Himantopus picatus), which has been
found nesting in New, Zealand. A black
bird with bright red bill, ^nd feet ol the
size of an oyster-catcher, also frequented
the beaches. Evidently this was the
sooty oyster-catcher (HEematopus unicol-
our), which is resident. Of birds which
frequent the open sea as well as tne
coast, Crozet enumerates grey terns,
white terns, "envergures,'" and gannets,
with white bodies and dark wings. These
birds, he adds, were of the kind called
"Manche de velours" by sailors. The
"Manche de velours" is the Cape gannet
(Bosporus capensis), which has black
primaries, as also has S. fserrator of Aus-
tralian and New Zealand seas. S. cyan-
ops has both primaries and secondaries,
dark in colour, and might, with greater
propriety, be called a black-winged bird
t.han S. serrator. It is, however, not
common in. extra tropical areas.

Species and Hybridisation.

Mr. St. Michael M. Podmore, M.A.,
r.R.G.S., etc., a visitor from England,
read a paper on hybridisation in rela-

tion to animals and the definition of

species, narrating the result of his own
experiments and investigations. In Dar-
win's "Origin of Species" are these
words:—"The only distinction between
species and well-marked varieties is, that
the latter are known or believed to be
connected at the present day by inter-

mediate gradations, whereas species were
formerly thus connected." Again:—"The
power of remaining for a long time con-
stant I look at as the essence of species."
In his subsequent letter to Oea Gray,
Darwin wrote:—"I speculated whether a
spftoies very liable to repeated and to

great changes of conditions might not
assume a fluctuating condition, ready to
be adapted to either conditions." Mr.
Phillips, the paloeontologist, arrived at
the conclusion that a species represent
"any form wh-ich has ever had
a specific name." This definition, though
vague, the lecturer claimed as worthy of
accepl^ance by students, though the words
of Sir Wm. Dyer are, perhaps, more ex-
planatory :

—"Species is a designation for
a totality of individuals differing from all

others by marks or characters, which ex-
peo-ience shows to be reasonably constitut-
ed and trustworthy." Personally, he (the

lecturer) was of opinion that Darwin
never did believe in the possibilitv of de-

fining species, and would have prefeiTed
the term "fixed variety," had Darwin not
been confronted with the difficulty that
varieties of a species are invariably pro-

lific inter se, while the offspring of a
crossed species, or hybrid, had invariably



proved, in his time, to be barren. It was
not his (the lecturer's) intention to enter
into controversy on this point, but de-
sired to place information befone the meet-
ing of a unique character from his own
experiments, observations, and study, in

tne hope that these investigations and ex-
periments might be continued, thus en-

lightening the world further on the limits
or development of the creation system.
Darwin did not believe in a "special crea-
tion'' with defined and absoliutely fixed

species., nor can we, if, by their hybridisa-
tion, fertile offspring are produced. Every
descnber of species has made continuity
and transition in characters the test of

variety, and discontinuity the test of a
separate species. Darwin differed sbarp-
ly from Huxley on ttie one hand, and Wal-
lace on the other, as to the significance
and history of sterility between species,
and his conviction anpears to have been

at the same cause which induces varie-
ties in a domesticated species removes the
barrier of natural sterxiity between two
different species, when crossed. He seem-
ed to attribute a mysterious unknown
power in domestication, and on these lines

he (the lecturer) had carried througn an-
other interestingly difficult experiment in

hybridisation. Whatever may have been
the ongin of belief and ics '^resent accept-
ance, the facts of recent experiments prove
that species, recognised as fixed, have
inter-bred, and healthy, fertile offsr)rmg
have, in some cases, been the result.
Young of wood pigeon hybrids, formerly
believed to be impossible of production, he
(Mr. Podraore) had had the honour of
presenting, for the first time in the his-

tory of zoology, to the scientific world.
These prolific hybrids are now living in
the western aviary of the London Zoologi-
cal Gardens. During the past 15 years
he had reclaimed domesticated and
hybridised British wild doves. He then
described his method of breeding hybrids.
As to pigeons, "it is necessary to procnre
young wood pigeons before they are
fledsed. A bird reared from the nest at
eight or nine days old will remain tame
for life, if proper care and kindness are
used. Birds reared by placing wood
pigeons' eggs under domestic pigeons are
always useless, as they become so wild
that, in my case, I have been obliged to
destroy them. The same is the result
when birds are taken after the feathers
have partially developed. They become
fairly tame during the process of daily
feeding and handling, but as soon as t-iiey

become independent they revert to tneir
original wild type. To rear young birds
a knowledge of pigeon ailments and re-

quirements is necessary. The appear-
ance of the plumage, clearness of the eye,
.ind general activity of the wings and
legs, are good guides. They not only re-

quire freshly-prepared food daily, but, in

addition to grain, lettuce, chopped meat,
Hyde's grit, sulphur, castor-oil, linseed,
and chalk, as experience dictate«s. When
the young can fly they should be trained
to the sound of the voice. This can easily
b^ done by uttering some familiar words
or whistling during feeding time. I have
also made use of certain movements of my
hand to summon my birds, at first simply
snapping the fingers or twisting the hand
round in a circle. I have a male hybri'd,
about six years old, that still remembers
and obeys such signs. As to feeding
parents and young, plenty of room is

necessary for breeding purposes, and each
pair must be confined in a separate
aviary. The age of the domestic male
should be in excess of the female. Hemp
seed, dari, and fresh lettuce should be
given during mating time, but after incu-
bation has commenced nemp seea should
be omitted. When the young are hatched
fresh lettuce is most important, together
with sound grain, such as wheat and dari
(no Indian corn). The aviary must be
kept clean, grit sprinkled daily upon the
ground, and clean water regularly sup-
plied. If the nest-box has a foundation
of soft, elastic material, the birds will

probably be reared. In my own case I

put paper clippings to a depth of half an
inch, and covered the top with straw and
fine twigs. In a wild state the nest is

composed of materials that give the
weight and movements of the young. I

found nearly all the young birds that
have died suffered from internal com-
plaints, brought about by the heavy pres-
sure of their bodies upon the hard, un-
resisting surface of the nest-box, I

think, however, the wisest course would
be to remove the young from the parents
after the eighth day. and bring them up
by hand. In selecting a mate, I com-
menced with a pure-bred white Dragoon
hen mated to a black Dragoon cock that
had a few white feathers at the side of

the neck. Alter tAvelve months, one bird
was reared with a decided ring, like a
dove. Tliis proved to be a male. I now
bred with a large blue Carrier, whose
plumage contained the greyish-blue
feathers, and from his cross I procured
the male parent of dove hybrids. During
the year 1899 I became decidedly dis-

heartened, having lost, from different
pairs, no fewer than forty young birds,
from causes what appeared to me at that
time unaccountable. On August 2 I

wrote to the press:—"Eleven days seeui
about the extent of life permitted to the
young of this curious cross - breed-
ing. The hen generally dies on the fifth

day, and the cock on the eleventh." It
happened that just at the time when I
was about to give up my experiment, suc-
cess came. In September, 1899, I reared
a ring dove hybrid that has proved one of
the healthiest and hardiest of tae pigeon



famih'. He has twice croi=ksed the Atlan-
tic, and survived the extremes of heat and
cold during exhibition. This bird is bow
on view at the London Zoological Gar-
dens. This ring-dove hybrid was m.ate.d

tT a blue homer when six months old,

but it was not until 1902 that any eggs
were fertile. During last year I bred
three handsome birds from this cros/.?

—

one proved to be a hen. The note of the
ring-dove hybrids'^young is unlike that of

any known species, though its geotures
when paying court to its mate res^emble
the Eri*^ish wild dove. Before leaving
England the female bird had already
laid her second clutch of eggs. In 18^ I

reared a healthy hybrid from the wi!d
male stock dove and the wild wood pigeon.
In hybridising the African turtle, I mated
the female wild bird to a crossbred
almond tumbler. Their offspring were
ferixie inter se. The collared dove rear-
ed healthy offspring with the magpie
pigeon, and the blue rock produced fer-

tile young with the wild stock dove hen.
His Excellency said Mr. Podmore had

Is id very carefully before theim, in a
scieoitiiic — and, he would like to add,
modest—manner the results of very im-
portant experiments that he had carried
out with the view of proving the ultimate
tendency of the Darwdnian theory. Mr.
Podmore had also given them an insight
into the very broad problems that under-
laid the consequences of those experiments
if they were proved, and wiiile frankly
accepting Mr, Podmore's purely scientific

attack upon what he aptly designated the
""creative system, '^ he thought there were
eome considerations which should be laid

"before the Society in defence of that crea-
tive system. Mr. Podmore had pointed
out that if there was no such a thing as
species, and if every type was a vague
transition from one variety to another,
then, of course, the descent was very
eimiJle between the vague cell of pro-
toplasm and the modern development of

the genus homo. Mr. Podmore, however,
himself gave them strong openings
against his own reeearches, by indicating
doubts whether the experiments he him-
eelf had carried out were, in fact, between
speciee, or merely between- varieties. If

the experiments Mr. Podmore had carried
cut were merely as between varieties, his
theory fell to the ground by the hypothe-
sis upon which it was built. It was well
known that among the lower fonns of life

crosses had been obtained, not merely be-
tween what were recognised as species,

but even between different genera, especi-

ally as between the winged insects and
the lower forms of life to be foiind in
water. So there was nothing very new in

the class of facte proved Ijy Mr. Pod-
more's experiments, exceDting that he
had worked & stage higher, above the

region of botany and that of the lower
animals, i.e., among birds. There, however,
he was still tar below the regKjn or ciosses
among the higher animals. Where pre-
vious crosscts had been obtained, they had
ceased to be fertile after a few genera-
tions. Mr. Podmore was yet unable to be'

I

them the retsult of hie varieties after a
certain numVjer of generations. In con-
clusion, it seemed to him (the speaker)
that all these experiments which Mr. Pod-
more had 60 ably, scientifically, and dis-
intereetedly carried out, analj-sed in the
manner in whic^h men of eminent genius
and ecientific research, like Darwin, had
already speculated for hundred® and thou-
sands of yeans—still left us just exactly
where we were 2,000 years ago. They had
all failed, notwithstanding all re-

searches so far, to put even the thin end
of the wedge into the creative system as
we had been brought ud to believe it. He
ventured nevertheless to thank Mr. Pod-
more for the additional proofs he had
offered, as they showed, if anything, the
weakness of the attack upon the strength
of an impregnable fortre&s.
Mr. Podmore disclaimed any in-

tention of attacking the creative
system, and thought he had clearly ex-
plained that; he must have been mis-
understood. His work tended in no way
to upset the creative system ; but every-
bcdy who had studied zoology understood
the muddle and confusion of classifica-

tions, and what was attempted was to try
8.nd prove what was especially fixed
variety, so that there might be uniformity
throughout the scientific world, and
muddle cease. The great thing was to try
to find truths recognising that, in doing
SO; there was a power above us "Who would
reward us with new light. (Applause.)

Mr. R. M. Johnston and Mr. A. O.
Green warmly commended Mr. Pod-
more's paper and his work.

Army Signalling.

Major r. T. Hayter, R.A.A., D.A.A.Q..
gave an exceedingly interesting and in-

structive addrees on army signalling,

with the aid of diagrams explanatory of

various methods of army organieation.

and a fine lot of army apparatus belong-

ing to the Defence Department, and of

the very latetst make and efficiency. He
was assisted in his demonstrations by
Master Gunner O'Eourke, who is account-
ed an exceedingly smart and efficient offi-

cer at this kind of work (having been
trained with the Eoyal Field Artillery)

Major Hayter explained how the intelli-

gence and other army departments are
worked. Without accurate and sgeedy
circulation of orders and information in

an army during war there must be

diaaeter.' For instance, the Japanese in
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their advance on Mukden had half a mil-
lion of men with a front extending
about 100 miles. The whole of those
500,0'00 men must have operated on a cou-
cerbed plan; every section of that army
had to be at the right place at the right
time, and then do the right thing, to

which end a system of telegraphing and
army signalling must have been brought
into requisition with great elticiency. The
telegraph stood head and shoulders above
ever^-thing where it could be used. it
was largely called into requisition along
the lines of communication. iiut tele-

graplis and telephones needed to be guard-
ed, which took a lot of men. Wireless
telegraphy could not, at present, be ueed
by the ai-my in the field, because it re-

quired too much apparatus, and was,
therefoi-e, cumbersome. The Moree let-

tering system was adopted in all army
signalling, excepting in the semaphore
ejistem. He then demonstrated the
Morse flag signalling, in which smaller
flags are used for short distances, and
larger on.es for longer distancs. There
are also two coloune used, white for use
on a dark ground, and blue for a light
ground. The message is spelled out by
a system of waving the flag (long and
short waves and combinations) on the
Morse alphabet plan. Diagrams were
shown of the Morse dot and dash letter-

ing, short waves of the flag representing
dots, and long sweeping waves, dashes.
In tolerably clear weather signalling ca,n

bo carried on in this way over a distance
of seven miles with the aid of telescopes.

The semaphore flag signalling, which Ho-
bart people daily observed in use between
the warships and the shore uuring the
stay of the Australian squadron in the
harbour. This system differs from the
Morse one, in that each letter has a
separate and distinct symbol by the use
of two flags at once. It is a simpler,
therefore more easily learnt, and a more
rapid means of signalling messages; but
it is only practical over short distances
up to 800 to 1,000 yards, and it is very
readily forgotten, the angles having to be

so accurate. The heliograph system was
next explained, and the instrument ex-
hibited, its working being made clear and
extremely interesting. This signaJling
arrangement is carried on by mirrors on
a tripod, reflecting the light of the sun
in a series of flashes, on the Morse alpha-
bet principle. By these means meseages
can be sent over distances up to 70

miles, provided, at the latter range, the
apparatus -can be mounted high enough
to compensate for the "dip'^ in the
earth's circumference. The atmosphere
is a little bit dull for this instrument
in Tasmania. In India it may be work-
ed with much better results. The sig-

nalling lamp, for night use, was shown
at work on the Morse flashes principle>
and is good for seven miles, according to
the state of the atmosphere. This lamp
is a recent invention of a very smart
British army officer named Begbie. An-
other more powerful lamp, but not so
portable, Major Hayter explained, was.
the limelight lamp. It required more
ar^naratus, but it was very powerful.
With this it is possible to signal over
15 miles in the night time.

A signalling party belonging to Capt.
A. C. Parkerb's Engineer Corps gave a
demonstration in the working of a ter-
minal signalling station in the field.

His Excellency expressed his pleasure
to notice that the scientific side of army
training was being so well developed
among the Commonwealth forces.

Capt. Dormer, A.D.C., said Major
Hayter and the Master Gunner had
given them very interesting and
correct demonslirations m army sig-

nalling. Such signalling had now
become of immense importance with
armies operating on such a wide front.
In the South Afrtc^an war it proved ex-
tnemeJy useful. (Applause.;

The meeting then terminated with votes
of thanks to the readers of papere and ta
Major HAyt«r and hie party.
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The monthly meeting of the Royal So-
ciety waiS held at the Museum on Monday
evening, July 10, the President, His Ex-
cellency Sir Gerald Strickland, K.C.M.G.,
presiding. xVmong those present were.
—Bishop Mercer,. Mr. A. G. Web-
ster (chairman of the council). Sir Elliott
Lewis, Hon. G. H. Butler, Sir Adye Doug-
las, Messrs. G. E. Moore, M.H.A., Russell
Young, and several lady and gentleman
members of the society.

Mr. Morton, secretary, apologised for
the absence of Mr. R. M. Johnston, I.S.C).

His Excellency said he had been invited
—as president—to represent the feelings

of the Royal Society in offering very
hearty congratulations to Mr. Bernard
Shaw on the occasion of His Majesty the
King having conferred on him the recogni-
tion of his long services by making him a
member of the Imperial Sei^vice Order. In
looking at the report of the honours con-
ferred on the whole of Australia and Tas-
mania on the last occasion, it had been a
matter of satisfaction to him to observe
that Tasmania had not been forgotten, but
that she had received comparatively a
fair share. Mr. Bernard Shaw's services
were remarkable as having commenced at
the age of 17, so long ago as 1853, in which
year he entered the Public Service of Tas-
mania as clerk in the office of the police
magistrate, Swansea. The office was abol-
ished by the introduction of local munici-
pal government in ISGO. He re-entered the
service in 1866 as acting police magistrate,
Devonport. He held successively the offices

of Clerk Assistant, House of Assembly,
police magistrate at George Town, Com-
missioner for Mines, Secretary for Mines,
Commissioner of Goldfields, Comrai-sioner
of Police and Sheriff, Police Magistrate
and Commissioner Court of Requests, trus-
tee of the Tasmanian Museum and Botan-
ical Gardens, and a member of the Coun-
cil of the Royal Society of Tasmania, also
Commissioner of Fisheries of Tasmania.
Mr. Shaw retired from the service on Au-
gust 28, 1904, and was granted a pension
by special Act of Parliament.
Mr. Bernard Shaw, I.S.O., thanked His

Excellency for the kindly way in which
he had referred to his services. It was
very gratifying to receive such a token of
appreciation and goodwill. (Applause.)
His Excellency said that two important

papers had been pi^epared for their consid-
eration that evening, each of which con-
tained ample matter for at least two sit-

tings and for prolonged discussion. He
thought the best way would be to have the
two papers read first, and leave the dis-

cussion of the paper on coal to a future
meeting. Dr. Elkington's paper might,
perhaps, be discussed that evening.

Mr. K. L. Murray, C.E., then read a

somewhat technical paper on "Coal and a
Coal Mine," which was illustrated by spe-
cimens from the Sandfly colliery and
other coal mines, boili in and outside of
Tasmania.The most valuable constituent of
coal was fixed carbon, of which the Sand-
fly colliery product contained satisfactory
amount. It was generally acknowledged
that semi-bituminous coals were the best.
The two leading instances of this class of
coal in the south were the Tasmanian
Sandfly and the Victorian Jumbunna. The
latter was recognised in Melbourne as the
best obtainable. It sold at from 4s. to 6s.

higher than any other coal, including the
Newcastle coal. The Samdfly coal was
similar in character to the Jumbunna
coal, and even the fossils were similar.
The lecturer drew a comparison between
bituminous auu semi-bituminous coal, and
shov/ed that the use of the latter would to
a large extent do away with the smoke
nuisance. The speaker then described the
way in which coal was formed hunderds of
millions of ^-ears ago, when the earth was
in a far different condition to what it was
now, pointing out that nature never was
in a hurry, and that for millions of years
no use had been found for these coal mea-
sures, till at last a creature was formed
who discovered that coal would burn. Fos-
sils were found in these measures which
belonged to the mesozoic period from
which they could gather some idea at what
a distant period some of the coal had been
formed. The difference in the density of
coal was owing in a great measure to the
different periods at which it was
formed, some being very much earlier
than otliei^. Anthracite coal, for
instance, was much denser than
any olher coal, of which he produced sam-
ples that evening. It was the lowest in
the Saudfly colliery, and was the oldest
formed. In conclusion, he said that it had
been proved that a field of very great im-
portance and value existed over a wide
area and under the same conditions near
Hobart consisting of anthracite and semi-
bituminous coal. (Applause.)
His Excellency regretted that Mr.

Murray could not be present that day
month when his paper would be dis-

cusised, but it was so important that it

might command the attention of the
society for a whole evening. He now
called upon Dr. Elkington to read his
paper.
Dr. Elkington (Chmf Medical Officer)

then read an exhaustive p.aper on "Some
Social and Economic Aspects of Public
Health Work.'' This was generally re-

garded as the youngest daughter of

medical science, but it had flourished

among the ancient Jews. The Mosaic
system of sanitary law impressed upon
every individual the fact that he was his
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brother's sanitary keeper, it forced him
to conform to sanitary rules, and afford-

ed an example of public health legislation

•which in miany important re.^ipects was
not eurpaseed anywhere in the world at

the present day. In addition to formu-
lating hygienic laws these ancient sani-

tarians went in for large s.anitary works.

Jerusalem had an excellent water supply,

a well administeied isystem of removal of

organic waste, ajid probably a destructor

an the Valley of Hinnom. Nineveh in-

stalled -a drainage system many thou-

sands of years ago. In the Kings
Palace in Crete an excellent system of

water carriage removal of excreta ihad

been quite recently found. Rome under-
took gigantic and successful civic works
of water supply and iseweiage (much of

which wias sitill in uise), formulated laws
relating to nuisances, and enforced them
through medical officers of health and
sanitary inspectors. In the middle ages

the absence of sanitary laws produced
the plague and the Black Death, which
were practically the same as the epi-

demic which afflicted India and troubled
Sydney and Bris'bane. A quiarter of tihe

population of Europe was swept away in

three yeans as the result of the plague in

the middle ages. After detailing the
terrible results of the plague at that
period, the lecturer said that it finally

went away owing to a change in the

trade routes from the East ratner than
to any change in t&e sanitary Jaws.
Small-pox had committed tremendous
ravages till it was curbed by the dis-

coverieta of Jenner. The progresis of

public sanitary legislation depended to

some extent on tihe amount of public
money availatble for t^he parpose. Each
mdividuai ,memiber or the State had a
certain money value, provided he was a
productive worker, and it ishould he a
point of national economy to prolong his

life, and to make the conditions such as

would prevent him from falling ill and
becoming a burden to his family or the

State. Typhoid lever destroyed a num-
ber oi lives, and wa.s yel a perfectly pro-

ventible dii.seas'e. "If it is preventible,'"

the King said on one occas-'ion, "why not
prevent it?'' The standard of a com-
munity's progTee© could be gauged by its

sanitary admini'stration. and 'by the pro-

portional fund allotted for tJie purpose.
The attitude of the public towards sani-

tary reform was an important factor, as

on that would depend the amount that
would be voted towaitls it. It wa^s of

the utmost importance .that the public
should be educated on this subject. The
lecturer then gave numeious instances
where diseases had been 'prevented by
sanitary measures.
Coming to Tasmania, the lecturer said

that during the 12 months ending on
June 30 of the present year there had

been notified in this State 193 cases of
typhoid, 147 of scarlet fever, 160 of

diphtheria, in addition to consumption,,
which was not a notifiable disease, but
in 1904 there had been 114 deaths re-

ported from it. Consumption and typhoid
were among the easiest to deal with by
organised efforts in the direction of p:e-
vention and limitation. They were
typiically preventable diseases, and there
was no reason why they should not be
dealt with in Tasmania as effectively

and thoroughly as malaria had been
dealt with in Klang. Our vital statistics.

compared excellently with those of other
States, but our returns of preventible
disease pointed to the need for early and
effective action if we were to retain our
reputation as a sanitorium, not only for
Australia, but lor countries far beyond
Australia.
Public health was never likely to be-

come 'a buixlen upon the community, but
its neglect would always be one. At pre-
sent its State administration in Tasmania
cost 2.1G pence per head of the population
per annum. He did not say that effective

central sanitary administration could be
got for 2.16 pence per head of the popula-
tion, but he had no hesitation in stating

that if the individxial share were increas-

ed to the portentous sum of sixpence per
heiad per year, real efficiency could be with-
in our reach. Ninepence per head per year

would be absolute luxury, providing for

sanatoria and other badly-needed struc-

tural appui-tenances, enabling the State to

relieve and assist local bodies and their

officers, and rendering any repetition of

the Launceston affair of 1903, which cost

the taxpayem nearly ^20,000, to all in-

tents and purposes impossible, so far as

human endeavour could pre\nail. Victoria
spent 4.2 pence per head per annum;
NeAv South Wales 5.8 pence; and New
Zealand—a country which, like oui-selves,

had a special interest in the attraction of

visitors—9.6 pence per head per annum.
Even the daring ninepence would not,

therefore, render Tasmania a dreadful
example of acute sanitary taxation, par-

ticularly when her special circumstances
were taken into account.

Similarly the burden imposed upon
local taxation for public hei^lth purposes
could never be very heovy. At present we
had the spectacle of certain rural muui-
ciiDalities without any local taxation

whatever, although their combined annual
rateable value was nearly .£60,000. The
cities and most of the kuger and more
progressive centres were showing an in-

creasing tendency to recognise the benefite

of applied sanitation, with satisfactory

ret^.ilts, but the greater part of the State

was barbaric in its primeval insanitation.

The total annual rateable value of the

local government districts of the State
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amounted io about a million of money,
and no reasonable system of local sani-
tary rating eked out by combination of
adjoining districts for purposes of inspec-
tion, etc., could be expected to hit the
ratepayer at lall heavily. It would thus
be apparent that the country was in no
danger of being ruined by wild sani-
tarians, either now or in the future. On
the other hand, however, thei-e was a good
deal of evidence to show that continued
apathy and neglect were likely to cost us
& great deal more, individually and collec-

tively, than the most advanced system of

central and local sanitary administration
can ever cost.

His Excellency said the paper just read
was so important that he would suggest
the advisability of making it the sole sub-
ject of discussion at the next monthly
meeting of the society.

Bishop Mercer said it would help mat-
ters if Dr. Elkington's paper were placed
before them in print before the next
meeting. Perhaps the Government might
print it for the society.

A resolution was passed, asking the Go-
vernment to print the paper, as sug-
gested.

His Excellency then called for ques-

tions or remarks on Mr, Murray's paper,
but none being put,
Mr. Murray said his originial intention

had been to speak as to the fuel values of
coal generally, and the different ways of
treating each one to get the most out of
it. He mentioned an instance in which
there were 14 different veins of coal, one
above the other, with hundreds of feet of
sandstone and shale in between. If one
thought of the time required for 14 forests
to grow, and for a deposition of sand-
stone over all these different seams, it al-
most took one's breath away. In working
the lowest of these seams the miner pass-
ed in a few minutes from the bottom to
the top ; the period traversed representing
millions of years.
His Excellency moved a vote of thanks

to Mr. Mumay and to Dr. Elkington for
the papers read. For literary skill, con-
scientious ability, and for interest, it

would be very difficult to find two papers
of such merit. He thought the greatest
compliment he could pay to the authors
was not to draw any comparison between
them. He asked the audience to thank
them for the intellectual treat they had
afforded their listeners.
The applause which followed was most

cordial, after which the proceedings ter-

minated.
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ABSTRACT OF PROCEEDINGS, AUGUST. 1905.

MONTHLY MEETING.
At the monthly meeting of the Royal

Society of Tasmania last evening, H t5

Excellency the Governor (Sir Geraid
Strickland) presided; Lady Stricklantl,

with Miss Drummond and suite, being
also present.

Public Health Work.

The meeting first discussed Dr. El-
kington',s paper on "Some economic and
eiocial aspectis of public health work."
Mr. Nat Oldham attended with his lan-

tern, and with the aid of which iliu--

trated some insects which are transmit-
ters of disease.

His Excellency, in opening the discus-
sion, tiaid the paper pioved very fascinat-
ing to him, and he had gone over it at

leaist four times. He had almost oom-
pletely failed to find points to criticise.

It was written in an exceedingly bright
and epigrammatic style well sustained
throughout. (Hear, hear.) Dr. Elking-
ton had been in contact with epidemics
of plague in India, and Tasmania was
now fortunate in having the advantages
of it, though our conditions here were
very different. We had no problems
arising from congested populations. It

was just the contrary. O'ur population
was sparse, and we lived in one of the
most healthy parts of the world. Yet
the public health, and the care and nur-
ture of infantile life needed such an
officer to guard them; also in aiding to

increase the reputation of the State as
a health resort, thereby attracting to

Tasmania an ever-increaisdng number cf

the most eligible people from other parts
of the world and the Australian Com-
monwealth. He doubted whether the
system obtaining in Tasmania of le-

porting infectious diseases was as effici-

ent as Dr. Elkington implied. The re-

sult of his (His Excellency's) obs^erva-

tious was that it was not, owing to diffi-

culties, thoroughly efficient anywhere.
Certainly, if it was so in Tasmania, it

was very greatly to the credit of the
Health Department, for, after all, it was
the key of succe.-s in sianitary sicience,

and the only hope for the abolition of

the antiquated and often imposisible
quarantine laws. He ventured to disagree
with Dr. Elkington as to the yellow
fever being more likely to threaten the
weistern seaboard, including Australia,
and especially Tasmania and New Zea-
land, by the opening of the Panama
Canal, though he did not deny its im-
poo-isibility. x\nd if it did reach our
chores, he thought it would be success-
fully stamped out with not very serious
trouble. The danger of its reaching the

colder climates of Tasmania and New
Zealand he thought was still more re-

mote.
Dr. Gerard Smith spoke in commenda-

tion of the aid of local authorities in
matters of public health ; but it was
very necessary that they should co-
operate with the head of the State Public
Health Department. He thought that
the therapeutic side of the medical pro-
fession was paying great attention to
preventive medicine.
Dr. Ciouch commended the paper.

Mr. Clemes spoke in sympathy with
what the paper had said on the im-
portance of preventive medicine.

Mr. Russell Young said the intelligent
way in which Dr. Elkington had brought
the subject before the public quite justi-

fied the action of the (government in ob-
taining the services of such an able and
independent medical gentleman to take in
hand the control of tne general health of
the community. (Applause.) He em-
phasised the importance of the health of

the people, and especially in Tasmania,
which was becoming such a noted health
and holiday resort.

Mr. R. M. Johnston spoke of the noble
purpose of the paper, and the great public
service which Dr. Elkington discharged.
Dr. Elkington's directing skill in the in-

terests of public health was of great value
and importance. Infantile mortality
stood lower in Tasmania than in the other
States.

Bishop Mercer wondered why it was
that the large amount of insanitary en-
vironment among Jewish communities in

great cities did not so much affect their

health as other people. He was told that
they had longer bodies. (Laughter.)
Perhaps Dr. Elkington could explain.

The State should make some better regu-

lations for the protection of health in

mining districts. It was very striking

the marvellous advantage the Japanese
army derived from attending to sanitary

matters. He wished to add his tribute

of thanks to Dr. Elkington for having
contributed such a valuable paper to the

society and the State, and trusted it

would do much lasting and far-reaching

good. (Applause.)

Dr. Elkington, in replying to the dis-

cussion, said that notifications of fevers

and contagious diseases were now received

in the great majority of cases in Tas-

mania. He joined issue with His Ex-
cellency as to the danger of yellow fever

reaching Australia through the Panama
Canal, and quoted Manson, a great au-

thority on the subject, to show there was
a danger, and Manson was the greatest

authority on tropical medicine. The
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physical characteristics of the mosquito
that conveyed yellow fever were such as
to enable it, under given conditions, to be
a potent and dangerous factor. It was
the best of all sea travellers of the mos-
quito family, and its distribution was
well-nigh univemal. A clot?e connection
of that mosquito existed in Tasmania,
particularly on the East Coast, namely,
the Stegomyia notoscripta, the other be-
ing the Stegomyia fasciata. Certainly,
Tasmania's cold climate was a protection.
As to what the Bishop of Tasmania had
said in reference to the Jews, their su-
perior health in congested and insanitary
surroundings was due to the excellent
domestic management of the Jewish wo-
men. In many points they set an ex-
ample to their sisters of other faiths. It
was exceedingly rare to find their child-
ren fed artificially; their cooking was
good, and they were particularly keen in
the observance of their religious duties
and rites. As to the absence of sanita-
tion in mining districts, he was painfully
aware of it. It was almost wholly due
to a lack of sanitary inspection and en-
forcement. As to the care and feeding
of infants, he hoped, with the aid of the
Director of Education, to soon have prac-
tical demonstrations given to girls in
school on the subject. Eeferring to the
work of local authorities, he acknow-
ledged that the City Local Board of

Health and its officer formed a shining
example to local sanitary authorities in
Tasmania. But local sanitary authori-
ties were not invariably essential. In
New Zealand they were retained, but were
more or less of a phantom, for there the
State took up practically all the work.

A hearty vote of thanks was passed to

Dr. Elkington for his paper amid ap-

plause.

The Housing Question.

Bishop ^Mercer read a paper on "The
Housing Question," reviewing certain
economic principles bearing thereon.

Discussion on the paper was postponed
till the next meeting.

New Member,

Mr. J. Adam was unanimously elected
a Fellow of the society.

Obsidian Buttons.

Mr. Morton (the secretary) read a paper
on ''Record of Obsidianites or Obsidan
Buttons in Tasmania, prepared by Mr.
W. H. Twelvetreees, E.G.S. The author
said during recent years some more of

these inteie-^ting, though etill mysterious
objects have been found in Tasmania, and
it seems desirable to place the localities

on record, as a knowledge of their dis-

tribution and conditions of occurrence
may assist in forming some idea of their

age. Mr. Twelvetrees said the locality-

list brought up to date stands as 22 speci-

mens of Obsidian buttons found in Tas-

mania. The writer further said :
" It

might be as well to record the information
obtained as to their occurreuco before the

particulars pass into oblivion. It seems

to be clear, said Mr. Twelvetrees, that no
evidence has come to light which would
require us to assign to them a date so far

back as early or middle tertiary. They
have nowhere been found in gravel pro-

tected bv the middle tertiary basalt." Mr.
Twelvetrees said he had repeatedly made
inquiry at Derby (Tasmania), but always

with negative results.

The proceedings then terminated.
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ABSTRACT OF PROCEEDINGS, SEPTEMBER, 1905.

The monthly meeting of the Royal So-

ciety of Tasmania was held at tho Tas-
manian Museum on Tuesday evening,
12th inst. His Excellency Sir Gerald
Strickland, who was accompanied by
Lady Edeline Strickland, and attended
by Captain Maclean Grilhn, A.D.C., pre-

sided.
The Housing Problem.

His Excellency introduced the discus-

sion on a paper read by the bishop of

Tasmania at the previous meeting on
the housing problem, and referred to the
exhibition of model cottages for work-
ing men recently held in London. The
cottages contained four or five rooms, and
were erected at a cost of about J£150.

Mr. R. M. Johnston said that the
question was one of great importance,
and it remained now to do something in.

a practical way to beneht workmen in

the city who received a comparatively
small wage, H© had consulced some
friends on the matter of arriving at
some method of attempting an experi-
ment of the nature indicated in this

city. At the same time, he did not see
how anything could be clone for the im-
provident poor. He thought that much
might be achieved if a spot in proximity
to Hobart could be found on which to
erect experimental dwellings. Perhaps
the municipality, with the authorisation
of the ratepayers, might be able to uti-

lise the slaughter-house site for that
purpose. The matter was, of course, one
for a corporative body, and not for divi-

ded individual effort. i or i:5,0UO two
rows of ten cottages might be erected,
and if the money were raised on favour-
able terms the experiment should prove
STiccessful, and the cottages migiit be let

for 4s. a v.eek. That could all be done
without exposing the city to any appre-
ciable risk; certainly not more than ^d.

on every ^15 of annua; value of city pro-
perty. The scheme should be taken up
in a whole-hearted manner, and every-
tliing was to be gained by inducing all

the citizens to interest themselves in the
project. There were evidences that the
standard of comfort enjoved by the ma-
jority of working men in Hobart was
above that enjoyed by similar classes in

almost all cities of the world. Not above
5 per cent, of the ptopie in Hobart occu-
pied houses of less tnan three rooms. If

the cost of the scheme he had projected
were spread over all tne citizens, they
would, individually, have little to bear,
especially as the rent would be almost
suificient to defray tne interest on the
capital reciuired.

T)r, Gerard Smith thought that the
City Council per se was not the body
to whicn they shotild Jook to initiate

such an enterprise. He thought that the
duties of the Corporation in these mat-
ters should be of a S'Upervisory character^
Again, the municinaiity should only
build for the purpose of getting rid of
insanitary areas. Dv. Gerard Smith,
also thought that something should b&
done for the drunken and improvident;
but in this instance, too, the work could
be well entrusted to private enterprise.
The same was true of the scheme suggest-
ed by Mr. Johnston.
The Bishop of Tasmania referred to

the point raised by Dr. Gerard Smith as
to who should bear the responsibility of
providing housing for the working classes,

and went on to say that he thought the
duty rested with the whole community.
He also thought that if the community
was content to sit down and do nothing,
whilst the army of industrial workers
was paving a quarter of their weekly
wage in rent, it would be lacking in its

duty. The task should be undertaken in
the manner suggested by Mr. Johnston,,
for then every member of the community
would perform his part. The question
then arose, who should act for the com-
munity? He agreed with Mr. Johnston
that it would be the duty of the Corpo-
ration to undertake tne work; but, pro-
vided the community acted as a whole,
he was not particular what bodv was en-
trusted with the executive work in con-
nection with the scheme.

Dundasite.

The Secretary (Mr. Alex. Morton) read
a paper prepared by Mr. W. F. Petterd,
entitled, "A note on the occurrence in
AYales of the mineral dundasite which
was supposed heretofore to be peculiar
to Tasmania."
In a catalogue of the minerals knoAvn

to occur in this island, which was oub-
lished in the proceedings of this so'-iety

for the year 189B, I brought under the
notice of mineralogists for the first ti^ne

the occurrence of a mineral of remarkable
chemical composition, to which was ap-
plied the specific term of dundasite, and
I have now the satisfaction of bringing
under notice the i-ecognition of the origi-
nal diagnosis by the announcement of tha
detection of this interesting substance at
the Welsh Foxdale mine, Trefrico, Car-
marthenshire, by Mr. H. F. Collins (the
author of "The Metallurgy of Lead and
Silver"), and on which discovery a paper
has been read before the Mineralogical
Society on March 15 by Mr. G. T. Prior
("Nature," April 13, 1905). Dundasite is

a mineral substance of extremely unique
and peculiar composition, and up to the
time of its determination as occurring at

the silver-lead mines of Dundas, was pre-

viously unknown to mineralogical science^
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although such a vast amount of research
work had been accomplished among the
numerous secondary lead salts. Its de-

tection was, therefore, of special interest,

and it followed that its characteristic
habit, coupled with its composition, neces-
sitated that a specific name should be ap-
plied to it. As it was considered to be
recstricted to the Adelaide Proprietary
mine at the locality indicated on account
of the local peculiarities necessary for its

molecular growth, tlie term Dundasite
was applied to it. Under what conditions
and with what associations it has been
found at its newly recorded locality is not
as yet fully apparent, but the interesting
fact remains that a new mineral originally
discovered in this island has been ob-
tained at a special locality in the old
world. This in itself is worthy of record.
I have now some additional information
to offer as to its distribution at the mines
at Dundas, and its detection at other
localities on the West Coast. Its general
habit of occurrence is in somewhat small
rounded aggregates closely packed to-

gether, which show w^hite radiating tufte
on separation. It is easily disintegrated
into fine silky fibres after the manner of
chrysotile. In many instances the in-
dividual tuft has as a nucleus a minute
crystal of the bright hyancinth-red ool-
Qured crocoicite, which is again sometimes
implanted on its surface. It often occurs
coating the interior of vughs in the harder
fefro-manganese gossan which is immedi-
ately beneath the softer superificial lode
capping, and in the zone above the un-
altered primary sulphide minerals. At
its original locality it is occasionally
coated with an outer film of extreme
tenuity, and of a bright green colour.
This is probably a substance allied to
pyromorphite, but as only an extremely
minute quantity can be secured, this has
not been satisfactorily determined. It is

again sometimes stained on the exterior
with a salt of copper to a pale bluish
green, and more rarely discoloured by
brown hj'drated iron oxide. At the
Hercules mine at Mount Kead it has been
found on rare occasions in a very pure
condition, when it is immaculately white,
implanted in isolated internally radiating
tutts and small aggregates on cellular
quartz; and yet more rarely on crystals
of cerussite, closely associated with an-
other rare lead mineral which has been
named hydrocerussite. These groupings,
although very attractive, are extremely
fragile, and thus most difficult to preserve
for the cabinet, but through the kindness
of the late general manager, Mr. Sydney
Thow, I was enabled to secure a specimen,
both unusally large and very beautiful.
This is doubtless the finest example whicii
has so far been obtained, but needless to
say it is simply of scientific interest. At
the Florence mine at Zeehan the mineral
under review occurs sparingly in gossany

cavitiee, but much iron-stained, and at a
few other mines it has occasionally been
met with, but never in any appreciable
quantity.

Mr. R. M. Johnston thought that it was
a matter for congratulation that Mr.
Petterd's discovery, wliich had been an-
nounced to the society some time ago, had
been confirmed by another discovery in
Groat Britain. Mr. Johnston also spoke
of the services to science rendered by Mr.
Petterd.

Evolution of Language.

The next paper was one read by Pro-
fessor H. B. Kitz on the "Evolution of
Words." After some intro-ductory re-
marks, Mr. Eitz stated his thesis in the
following terms: — The meaning of a
primitive woid is expressed by the musical
pitch of the sounds of which it is com-
posed; and (2) the changes which words
undergo in the course of time and under
various circumstances are governed by the
psychic life of the speakers exprass^ by
variations of pitch and emphasis. The
true origin of any word was, he said, the
feeling evoked by the tnought it signifies.
The feeling occasioned by any object
differs according to circumstances, and its

vocal expression reflects not only the gen-
eric feeling,but its specific modification in
a particular case; and it may appear as a
voluntary exclamation or as conscious or
unconscious imitative gesture of the vocal
organs, but is always in accord with the
feeling. Mr. Eitz exemplified this gene-
ral rule by pointing out the significance
of pitch in laughter, and also of the ar-
rangement of syllables bearing tonic ac-
cents in rhythmic utterance. Musical
pitch was also an expression of emphasis,,
the emphatic word being not only louder,
but of a higher pitch than its neighbours.
Thus, Mr. Eitz insisted, musical pitch is

a prominent and important constituent of
human speech. ISiot only is each part of
a word of a specific pitch, but the succes-
sive parts are at concord or discord with
each other; and, as in pure music, so in
the applied music of human speech, the
natural tendency is to avoid discord and
effect concord. Consequently our phonetic
alphabet must be a kind of musical scale
in which every speech sound may find a
place. After describing the mechanism
of speech, Mr. Eitz dwelt on the psycho-
logical character of tne different musical
key.s, and pointed out that as a matter
of common experience a different pitch
of the same Avord corresponded with a
different state of the speaker's mind.
From an examination of a particular
sound occurring in different words it

might be possible to arrive at its mean-
ing, and to determine the feeling whicb
prompted its utterance. Dealing with
the principles of the evolution of words,
Mr. Eitz laid it down that the meaning
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of a primitive word is expressed by the

musical pitch, of the sounds of which it

is composed, and passed on to the pro-

position that the changes which words
undergo in the course of time and under
various circumstances are governed by the

psychic life of the speaJiere, and are ex-

pressed by variations of pitch and em-
phasis. "Mr. Kitz contended that in the
case of any change in one part of a word,

the musical pitch of the other parts was
of decisive importance. The conclusions

arrived at were, briefly, that there exists

in practice a musical scale of speech
sounds which embraces all of them ; that

consonants are dififerentiated according to

meaning and emphasis; that in the pro-

cess of adaptation of the parts of the

words to each other the direction of least

effort is that of approximation to the

pitch of the most prominent part; that

the changes which words undergo in pass-

ing from one vocabulary to another are

the elFects of the influence of the psycho-

logical character of the people using the

^different vocabularies. Finally, Mr.
Ritz stated that his theory supplied a

rational basis for the study of phonetics
as a part of ethnology and psychology.
This paper will be discussed at the next

meeting jf the society.

Colour Photography.
Mr. A. D. Arundel, an English visitor,

delivered a very interesting lecturette on
"Colour Photography.'' There was, he
said, at present no complete method of

colour photography, though experiments
iin photographing through coal tar seemed
to promise some success. Having de-

scribed the three-colour method originally
discovered by Clark Maxwell some 40
years a.go, and aL&o the superposition
method, which was illustrated by lime-
light views, the lecturer had some photo-
graphs taken by the latter method pro-
jected on a screen, and although the con-
ditions were unfavourable, the pictures
were sufficient to show what progress had
been made towards a solution of the pro-
blem.
His Excellency moved a vote of thanks

to the contributors of papers, after which
proceedings terminated.
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A meeting of the Eoyal Society
Avas held at the Museum on Tu8e>-

day, the 10th inst. His Excellency
the Governor (Sir Gerald Strickland,
K.C.M.G.) presided, and among those
present vrere Lady Edeline Strickland,
Miss Drummond, Capt, Griffith, A.D.C.,
Sir Elliott Lewis, K.C.M.G., Mr. A. G.
Webster (.chairman of the coiincil). Dr.
Elkington, Messrs. A. 0. Green, Lomas
Smith, and a number of ladies and gen-
tlemen.

The first business was the balloting for

a new member, Dr. E. M. Owens being
unanimously elected.

Two Noteworthy Exhibits.

The secretary (Mr. Alex. Morton) apolo-

gised for the absence of Messrs. Eussell
Young, Bernard Shaw, I.S.O., Thos. Ste-

phens, M.A., and Professor Neil-Smith,
M.A., and drew attention to two very
noteAvorthy exhibits. One Avas a fine speci-

men of a rainboAV trout, Aveighing 4Ub.,
Avhich had been placed in Lake Dulver-
ton, an inch in length on November 21,

1903. The rainboAv trout (Salmo iredeus)
Avas especially abundant in the mountain
streams of California. Its size depended
upon its surroundings, the volume and
temperature of the water, and the amount
of food it contained. In some of the
cold mountain streams of Colorado their
average Aveight Avas not more than 6oz. or
8oz., but in lakes in the same State, Avhere
the water Avas moderately Avarm in sum-
mer, they reached 121b. or 131b. The other
exhibit AA-as a specimen of wolframite
(tungstate of iron), which had recently
been found at Ben Lomoud, and would
probably prove to be one of the most
A'aluable minerals ever disooA^ered in Tas-
mania. This mineral had recently be-
come of considerable commercial import-
ance for the production of tungstic aicid,

Av^hich Avas principally used to give great-
er hardness to st^l and aluminium. Rus-
sia Avas about to spend tAventy million
sterling to rebuild her ships, and Krupp
had sent out an expert to search for this
valuable mineral, which Avas noAV
largely used for the manufacture of Avar
material.

The Activity of Science.

An important circular was read from
Sir Norman Lockyer, president of the
organising committee, stating that an as-
sociation was being organised under the
name of the British Science Guild, with
the object of insisting upon the import-
ance of applying scientific methods to
every branch of the affairs of the nation.
The accompanying memorandum stated

that it had been a frequent subject of
comment that the English people did
not manifest that interest and belief

in the powers of scienc-e, which Avere

noticeable among the peoples of the Con-
tinent or of America. In spite of the ef-

forts of many years, the scientific snirit
Avas still too rare, and Avas often lacking
in some of those Avho Avere responsible for
the proper conduct of many of the na-
tilii's activities. It Avas proposed, there-
fore, to establish a British science guild,
which Avould be entirely disconnected
fi-om party politics—(1) To bring together
all those throughout the Empire inter-
ested in science and scientific methods, in
order, by joint action, to convince the
people, by means of publications and
meetings, of the necessity of applying the
metho'ds of science to all branches of

human endeaA'our, and thus to further
the progress and increase the Avelfare of

the Empire; (2) to bring before the Go
vernment the scientific aspects of all mat-
ter affecting the national AA'elfare; (3)

to promote and extend the application of
scientific principles to industrial and
general purposes; and (4) to promote
scientific education by encouraging the
support of universities and other institu-
tions Avhere the bounds of science were
extended, or Avhere new applications of
f-.cience were devised.
Another important circular Avas a pre-

liminary announcement of an Australian
Journal of Science Avhich it Avas proposed
to issue monthly, edited by Professor
Liversidge, M.A., LL.D., E.E.S., of the
Sydney University, to commence next
January.

A Difficult Subject.

The Chairman then called for a discus-
sion on the Philological paper read at the
last meeting by Professor Hermann Eitz,
of the Tasmanian ITnivensity,

Mr. E. M. Johnston, Government Statis-
tician, said that the subject was a very
difficult one to follow, too difficult, indeed,,
for anyone to criticise Avho had not made
it a special study. They felt very much
indebted to the professor for having given
them the results of his researches. While
they might not, perhaps, folloAv him in
all his conclusions, they appreciated the
value of his labours. He specially agreed
Avith the professor on one point, and that
Avas that the need for expression must
have preceded the expression itself.

A New Eange Finder.

Mr. H. C. Kingsmill, M.A., then read a
short paper, entitled "A NeAV Eange
Finder." Although range-finding was
commonly regarded as a military art.
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there were occasione when it was a "uise-

ful adjunct to the work of the civilian
explorer or surveyor. The requisites tor
the new method were a box sextant, a
steel tape or surveyor's chain, and a cou-
ple of ranging rods with some arrows. An
assistant to the surveyor was also re-
quired, whose work would be of a very
simple nature. After illustrating his sub-
ject by diagrams, Mr. Kingsmill said the
range could be obtained without calcula-
tion by means of a table of reciprocals,
such as was found in Molesworth's "Book
for Engineers. '' The instruments used
were those with which a surveyor was
supposed to be familiar, and they were
easily carried. Though no trial had yet
been made with a long range, a satisfac-
tory result had been obtained at short
ranges. For a rapid geological or topo-
graphical sketch a sufficient degree of
accuracy should be attainable.
The Chairman asked if the new range-

finder, which depended on two points of
observation, could compete for practical
work with instruments which required
only one point. There was nothing so
useful as the theodolite, especially when
combined with the calimeter, and he would
like to know whether it would not be
more rapid and reliable, although per-
haps more expensive, and a more satis-
factory instrument for obtaining ranges
than the one proposed by Mr. Kingsmill.
Mr. Kingsmill said that his method

could not compare for accuracy with the
calimeter and theodolite, but he would
be sorry to carry the theodolite to places
where he could easily carry the other.
The idea had occurred to him, on hear-
ing that Colonel Legge contemplated an
expedition to the plateau on the top of
Een Lomond. The Colonel intended to do
the work with a plain table, and this
new method had been designed to assist.

Stereoscopic Photography.

Mr. W. E. Masters, B.A., LL.B., next
delivered a very lengthy and fluent ad-
dress on "Stereoscopic Photograpny,'' il-

lustrated by numerous diagrams. The
efiPect produced by viewing a picture
through the stereoscope for the first time
was an appearance of reality, which
cheated the senses with its seeming truth.
Ordinarily, when viewing a photograph
the same height and breadth only, dis-
tance and solidity were suggested merely
by the arrangemWt of high lights and
shadows, but in the stereoscope we experi-
enced a sense of relief or solidity, the
mind feeling its way into the depth of
the picture. The effect was analogous to
that produced by listening to a familiar
voice through a telephone. We did not
hear the speaker's voice, but a mechan-
ical reproduction of it, the insti-ument
transmitting air waves in all essential
respects the same as caiisod by the voice.
So in the stereoscope the pictures caused
undulations of the luminiferous ether

which affected our ograns of sight, as
the original scene depicted would do,
saving, of course, the impressions of
movement and colour, the illusion of
reality in each case being oerfect. It
was known to the ancients that each eye
received a distinct impression. Euclid
demonstrated this 2,000 years ago by
means of geometrica.l figures, but it was
not until 1838 that the first stereoscope,
an instrument enabling the eyes to unite
two di-^simiiar views, was invented by
Charles Wheatstone. In his instrument
an arrangement of mirrors assisted the
eyes in blending the pictures, but shortly
pfter his instrument was produced. Sir
David Brewster devised one on a totally
different principle, that of the refraction
of the rays of light by semi-lenses, and
this, with certain minor improvements,
was the instrument at present used. At
first, stereograms were drawn by hand,
but with the discovery of the art of
photography by Louis Daguerre, in 1838,
the geometrical doSiigns were replaced bv
photographs. At the exhibition in 1861
95 per cent, of the photographic souvenirs
were stereoscopic. The beautiful flash-

light photograph was the latest deve!oi>
ment in the art of stereoscopic photo-
graphy. The pictures, which might be
of anv size, were taken from different
angles, and were printed in complemen-
tary colours, and partlv super-imposed,
being viewed through colour filters which
screened off a]l colours, allowing each eye
to see its appropriate nicture only, the
brain blending the two impressions. The
views exhibited included scenes from
England and the Continent, and were re-

markablv beautiful; objects standing out
in tne foreground with startling reality.

This system, observed Mr. Masters, was
as yet in its infancy, and would prob-
ably solve the problem of projecting
stereoscopic views by means of the lime-
light lantern. The Kromaz stereoscope,
an instiiiment adopting the super-impos-
ed print method of three colour photo-
graphy, was exhibited for the first time
in Hobart, a vase of flowers being denict-
ed, standing out in bold relief in natural
colours.
At the conclusion of the addre-s a

discussion ensued, in which the Chair-
man, Mr. Horatio Yeates, and Mr. Kings-
mill took part,after which, on the motion
of the Chairman, a hearty vote of thanks
was tendered to Messrs. Kingsmill and
Masters for their addresses. His Excel-
lency warmly complimenting the latter on
the able manner in which he had trea^ted

his subject.
The Secretary announced that the last

meeting of the season woiild be held on
the second Tuesdav in November, when
Mr. R. M. Johnston woTild contribute a
paper on "The ethical, economical, a.nd

practical aspects of old-age pensions,"
and Dr. Gerard Smith would exhibit
some interesting photographs of Egyptian
temples.
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TROPICAL AUSTRALIA AND OLD-

AGE PENSIONS.

His Excellency the Governor, Sir
Gerald Strickland, K.C.M.G., preedded
at the monthly meeting of the Royal
Society of Tasmania last evening.

In apologising for his absence. Colonel
L€gge wrote, calling attention to the
death of Captain Button, F.R.S.E., and
€iiggesting that some steps should be
taken to perpetuate his memory.

Mr. R. M. Johnston feelingly referred
to Captain Hutton's death on his way
back from a trip to England, and who,
he said, was one of the most industrious
and eminent of Australasian scientists.

Captain Hntton was president of the Ausf-

tralasian Association of Science at its

Hobart meeting. He moved,—"That the
news of Captain Hntton's death be re-

corded on the minutes with deep regret;
that a letter of condolence be sent to

Mrs. Hutton; and that kindred societies
in Australia be communicated with, ad-
vocating steps being taken to perpetuate
his memory.''

Mr. A. G. "Webster seconded the mo-
tion, which was passed.

Old-Age Pensions.

Mr. R. M. Johnston read a paper on
file subject of old-age pensions, apart
from political aspects of the question,
dealing with the ethical and economic
aspects of it. He claimed that it was
purely an economic question in relation
to the State. The present breadwinners
supported the rising generation, who
would be the future breadwinners, and
were therefore ethically, economically,
and justly entitled to an old-age pension
where required. He gave a mass of

figrures. showing how the proposal would
work in relation to both the Common-
wealth and Tasmania as one of the
States. He er=.timated that about 1.38 per
cent, of the population of Tasmania, of

the age of 65 years and upwards, would
require the pent^ion. He showed that
there are at present in the Common-
wealth of Australia a population (exclu-
sive of aborigines) of 3,984,376 persons, of

whom it is estimated that 159,375, or 4
per cent., are of the age of 65 years and
over. By the seven years' experience of

New Zealaud, it might be safely i^eckon-
ed, under the conditions prescribed there
for old-age pensions, that about 55,781
persons, or about 35 per cent, of the old-
age group (65 years and over), would be-
come penr>ioners. This, at the average
pension of c£17 per annum, would repre-
•<ient a cost to the Commonwealth States

of i:948,177 per annum, and a tax of 4s.

9d. per head. The burden and efTect of
such a pension to each State on the baisis

of population was then given, that for
Tasmania being estimated as follows:—
Percentage of persons, 65 years and up-^

wards, to the total population, 4.52; old-
age pension c-otst, =£42,858. Mr. Johnston
then proceeded to show that the proposal
was practicable and workable. New
Zealand had indicated it where only
1.38 of the population had needed it, or
3 per cent, of the old-age group. Last
vear it cost the New Zealand Govern-
ment ^195,000.

Mr. Ogiivy very warmly commended the
paper, but time did not permit of dis-
cussing it.

Tropical Australia.

Dr. Elkington read an exceedingly in-
tereisting and instructive paper on "Tropi-
cal Australia—Is it fitted for a working
white race?" He first answered the
question, "What is tropical Australia.^"
It comprised rather more than one-third
the entire Commonwealth territory. One-
half of Queensland, 523.620 square miles
of the northern territory of South Aus^
tralia, and the north-western divisions of
West Australia are included, totalling in
all some 1,145,0^0 square miles. Much
yet remained to be opened up, but enough
was known to JTistify bi-ight anticipations
of its commercial future. The mines of
Chillagoe and Charters Towers testified to
the existence of mineral wealth in the
east, and mineral deposits are known to
exist in the northern territory of South
Australia, while the Kimberley districts
have not yet been fairly investigated.
The presence of so many streams pointed
to an economic and profitable source of
power for the development of mining and
electric-metallurgical industries. The
sugar industry of the eastern part of
North Queensland formed a valuable ad-
dition to the rct-ources of that State, but
it did not comprise more than a small
part of the agricultural possibilities of
tropical Australia. The country ranges
from the Pacific to the Indian Oceans,
included practically all ordinary varieties
of tropical climate, and was dominated by
the monsoon.al Avrnds. The greater part
of it lie« between 600ft. and 1,500ft. above
sea level ; but extensive plateaus exist,
covering many hundreds of square miles,
at an elevation of over l,500it., and rang-
ing in Arnheim Land to 3.000ft. and over.
Elevation materially modified climate,
and the breezy table-lands of eastern
North Queensland at least aiford, for
many months of the year, as bracing an
atmosphere as could be found anywhere in

the world. Drought is a rare phenomena
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in the monsoonal area, and the great
northern rivers testify to the abundance
and regularity of the annual revivifica-

tion from this cause. These also afforded
waterways for a coufciderabLe distance
into the interior, and drained extensive
areas of good pastoral country. Very
large cattle runs have been taken np, and
in the first six months of 1904, some
ii5'00,0O0 worth of cattle were exported
from the northern territory alone. Where
good pastoral laud wos plentiful in a well-

Avatered country, it may be reasonably
concluded that good agricultural land was
not absent. It was already known that
the finest quality of cotton could be pro-
duced in parts of tropical Australia ; the
cultivation of tobacco, maize, dates,
quinine, epices, opium, and other profit-

able vegetab'.e products, appeared to re-

quire only the necessary population; also

the breeding of goats for mohair and
hides, raising of poultry, dairying for

export, etc. Tropical Australia was by
no means an earthly paradise, neither
was it a fever-smitten jungle, as some
would have them believe. It already sup-
ported, in parts, a fairly considerable
white population, who did not appear to

be degenerating, despite the recklessness
and ignorance so often displayed in rela-

tion to personal health and habits. Cer-
tain diseases exist, notably malaria,
dysentery, and ankylostomiasis, but their
incidence was m^ainly local, and the
methods of prevention well known
Their limitation and eventual extinction
was mainly a question of money. Dealing
with the objections raised to the occu-
pation of tropical Australia by a working
white race. Dr. Elkington made light of

objections to tropical climates by the
practice of tropical hygiene, the use of

sanitary and preventive precautions, and
the adoption of a suitable dietary. So
much hinged upon domestic and per-

sonal environment and habits. Impure
water, improper food, and general
neglect of the ruleis of health, will pro-

duce much the same effects, whether the
victim resides in Melbourne or Palmer-
ston. Although there appeared to be no
insuperable, or even serioois, bar to the
ultimate colonisation of tropical Austra-
lia by a working white race, certain
sanitary and other measures, which he
indicated, involved much public organisa-
tion and outlay, especially in the direc-

tion of preventing and stamping out in-

fectious diseat^es. Tropical Australia
was no place for weaklings and degen-
erates. Newcomers must be taught how

to suitablv live, suitable dwellings occu-
pied, use of alcohol interdicted, and regu-
lations made as to working hours, to suit
the climate. He concluded—"Before any
definite move can be made, much more
will require to be accurately known con-
cerning the topographical, and other con-
ditions of the country. From what can
be gathered, however, the institution of
an inquiry should be amply justified. In
this age of land hunger, Australia can-
Qot continue to act as the dog in the
rnanger. Given snificient industrial at-
traction, population will soon be forth-
coming, and there appears to be no good
reason why that population eliould not be
a white one. Should the initial difficul-

ties apnear too great, the alternative of a
coloured population is always feasible;
but I, for one, would regret to think
that the national pluck and enterprise
upon which we Australians are rather apt
to pride ourselves is insufficient to enable
difficulties to be faced v/hich have been
met and overcome elsewhere under less
favourable conditions."

Mr. Moore, M.H.A., questioned whether
Dr. Elkington had conclnsively shown
that in a tropical climate, as in India,,
white people could develop or maintain a
good physique and perform manual
labour.

Ancient Egyptian Architecture.

Dr. Gerard Smith, with the aid of Lan-
tern slides manipulated by Mr. Nat
Oldham, gave an exceedingly interesting
and instnictive address on architectural
forms, and the different kinds of tem-
ples, pvraimids, etc., of ancient Egypt,
with explanations of their ethnological
significance.

At the close of the meeting, Mr, A. G.
Webster moved a vote of thanks to His
Excellency for his constant attendance
and presiding at the meetings of the ses-

sion, which was passed amid hearty ap-
plause.

His Excellency assured them that it

was a very great pleasure to him to thus
meet the leaders of scientific thought in
Tasmania. He suggested that the two
able papers which had been read that
evening should be discussed at the open-
ing of the 1906 session. He also com-
mended the energy, devotion, and ability
of the secretary (Mr. Alex. Morton) in
organising the meetings. (Applause.)

The proceedings then terminated.
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LIST OF ADDITIONS TO THE LIBRARY.

The following is a list of tfiie principal
scientific works recently presented to tli«

library of the Eoyal Society of Tas-
mania :

—
From the trustees of the British

Musieum:—
Catalogue of the collection of birds'

eggs in the British Museum. Vol.
I,, Ratitse, Carinatse (Tinaminormes-L'ari-
formes). Vol. II. (Charadriformos-Strigi-
formes). Vol. III. (Psittaciformes-Pas-
seriformes). Plates. 1901-03. By Eugene
W. Gates.

Haaid - list of the genera and
speci-es of birds Vols. I., II.. III., and
IV. By R. Bowlder Sharpe, LL.D.
1899-1903.

Catalogue of the Arctiadae and
Agarietidse. in the collection oi the
British Museum. Ditto, ditto, of tfoe

Noetuidse. By Sir G. F. Hampson.
Plates. 1901. Catalogue of tEie collec-

tion of Paleearctic butterilie?, formed by
the late John Henry Leech, and present-
ed to the trusitees of the British Museum
by his mother, Mrs. Eliza Leech. By
Eich. South, r.E.S., 1902.

Monograph of tne Culicidse or mosqui-
toes mainly compiled from liie collec-

tions received at the British Museum
from various parts of the world in con-
nection with the investigation into the
causes of malaria, conducted by the
Colonial Office and the Eoyal Societv.
Vols. I. II., and III. Plates. 1901. B'y

F. V. Theobald, M.A., F.E.S.

First Report on Economic Zoologv. bv
F. V. Theobald, M.A. 1903.

Illustrations of the Botany of Captain
Cook's voyage round the world in H.M.S,
Adventure in 1768-71. Parts I^ II. Aus-
tralian Plants, by Sir Joseph Banks and
Dr. D. Solander. 1901.

Catalogue of the African plants, col-

lected bv Dr. F. Welwitsch, in 1853-61.

Vol. II., part II., "Cryptogamia," 1901.

Catalogue of the Madreporian corals in
tfae British Museum. Vol. IV. The
family Poritidse. 1. The genus Goni-
opora, bv H. M. Bernard, M.A. Plates.
1903.

Classified list of photographs of works
of decorative art in the Victoria and
Albert Museum, and other collections.
Part 3. textile fabrios. and lace; part 4,

silversmith's work, jewellery, enamels,
crystals, jade, etc., heraldry. Illus-
trated.

Catalogue of photograhps, consisting of

historical and architectural subjects, and
studies from Nature chiefly contributed
by Sir J. Benjamin Scone, M.P,

Catalogue of the Lepidoptera Phalsensa
in the British Museum. Vol. IV.
Plates.

From the Smithsonian Institution,
America :

—
Annual report of the Board of Eegents

of the Smithsonian Institution, 1902.

Proceedings of the U.S. National Mu-
seum. Vols. 25, 26. 1903.

Department of the Interior, No. 65,

operations at river stations. 1901. Part
1 east of the Mississippi Eiver, 66. Part
2. Tvest ditto, ditto. No. 67. the motions
of underground waters. No. 68, water
storage in the Truckee Basin. California,
Nevada. No. 69, water powers of the
State of Maine. No. 70. geology anci
water resources of the Patrick and
Goshen Hole Quadrangles. Wyoming, Ne-
braska. Sewage pollution in the metro-
politan area in New York city, and its

effect on inland water resources. Irriga-
tion systems of Texas. Observations on
the flow of rivers in the vicinity of New-
York city. Preliminary report on arte-
sian basins in south-western Idaho and
south-eastern Oregon. The water re-
sources of Molokai. Hawaiian Islands.
Normal and polluted water in nortb-
eastern United States.

Department of the Interior U.S. Geo-
logical Survey:—Eeport of progress of
stream measurements for the year 1900.

Water resources of the State of Colorado.
Water storage on Salt Eiver, Arizona.

From the Wagner Institute of Science,
Philadelphia:—
Contributions to the Tertiary Fauna of

Florida, with special reference to the
silex beds of Tampa, and the pliocene
beds of the Calorsahatchie Eiver, includ-
ing, in many cases, a complete revision
of the generic groups treated, and tftieir

American tertiarv species. Bv W. H.
Dall. M.A.

From the Lloyd Library. Ohio:—
Bulletin of the Lloyd Library of bot-

any, pharmacy, and materia medica, and
mycological notes.

From the Field Columbian Museum:—
North American Plesiosaurs. Part 1.

Plates. By S. W. Williston, M.D.
From the American Philosophical So-

cietv:—Proceedings oi the Societv. Vol.
XLil. No. 173. April and May. 1903.

From the Brooklyn Institute of Art?3

and Sciences:—Cold Spring Harbour
Monographs.—I. The Beach Flea, by
Mabel E. Smallwood. II. The Collem-
bola of Cold Spring Beach, with special

reference to the measurements of the
Poduridae by C. B. Davenport. Plate.

1903.





LIST OF THE DESCRIBED COLEOPTERA OF
TASMANIA.

By Arthur M. Lea.

[Reprinted from Proceeding-s of the Association for rhe Advancement
ot Science, 190:2.]

The Coleoptera of Tasmania have never been considered as

a whole since the time of Erichson, ('') and no list or
catalogue of the species has ever been compiled. About
10,000 species have now been recorded from Australia and
Tasmania, of which scarcely 400 have been described from
Tasmania. A very imperfect knowledge of what species

are confined to the island exists, as species supposed only
to occur there, are constantly being found in Victoria and
New South Wales, and even sometimes in Western Aus-
tralia and Queensland ; on the other hand, Tasmanian
collectors frequently obtain mainland species which have
never been recorded from Tasmania.

I have considered it advisable, therefore, to prepare a
list of the species hitherto recorded from Tasmania, adding
to the list such species as I have seen in Tasmanian col-

lections, or have myself taken in Tasmania. In this list,

the genera and families are placed as far as possible in the
order in which they appear in Masters' '' Catalogue of the

Described Coleoptera of Australia;'" the species are placed

alphabetically. All known synonyms have been omitted.

In the list an asterisk {*) has been placed after those

species which are known to occur on the mainland, whilst

another (f), has been placed after those species which have
been introduced. Deducting the introduced species (40)
there remain 1000 species and varieties, of which 423 are so

far, known only from Tasmania; and one being known
only from New Zealand and Tasmania ; but probably many
of these will be found to occur on the mainland, especially as

the beetles of the Australian Alps (and Mount Kosciusko
'n particular) become better known.
When the Coleoptera of Tasmania have been thoroughly

worked out, it will probably be found that there are over
"2000 species, whilst in the whole of the Australian States,

there are probably at least 20.000 species.

Carabid^.

Calosoma Schayeri, Er.^
Lacordairia anchomenoides, Cast.

Erichsoni, Cast.

(*) Wiegmann's Archives, 1842



COLEOPTERA.

•X-Cymindis Illawarrse, Mad,
Xanthophsea angustula, Cliaud.*

infuscata, Chaud.*
Plagiotelum opalescens, Oil.

Diabaticus Australis, Er.

pauper, Blackb.
Anomotarus olivaceus, Chaud.*
Homethes elegans, Newm.^

guttifer, Germ."^

rotundatus, Blackb.*
Dromius Yarrse, Blackb.*
Pentagonica vittipennis, Chaud.*
Trigonothops lineata, Dej.*

longiplaga, Chaud.*
tridens, Newm.

Sarothrocrepis benefica, Newm.*
civica, Newm.*
corticalis, Fab.*
luctuosa, Newm.*

Ectroma grave, Blackb.

inquinita, Er.

Philophlaeus eucalypti, var. Tasmanise, Blackb.
Agonocheila bicincta, Blackb.

binotata. White.*
biguttata, Cbaud.*
corticalis, Cliaud.*

sinuosa, Cliaud.

*

vittula, Chaud.*
Scopodes boops, Er.*

intermedius, Blackb.
Tasmanicus, Bates.

Silphomorpha decipiens, Westw.*
Tasmanica, Cast.

Adelotopus hcemorrhoidalis, Er.*
Tasmani, Blackb.

Carenum politum, Westw.*
Scaraphites insulanus, Sin.

Macleayi, Westw.*
rotundipennis, Dej.*

Clivina heterogena, Putz.*
lepida, Putz.*
vagans, Putz.*

Promecoderus Bassii, Cast.

brunnicornis, Dej.*
gibbosus, Gray,
modestus, Cast.



COLEOPTEKA.

Promecoderus ovicoliis, Cast.'

subdepressus, Guer.
Tasmanicus, Cast.

Percosoma carenoides. White,
percoides, Cast.

sulcipenne, Bates.

Lychnus ater, Putz."-^

Gnathaphanus Adelaidse, Cast."^

Anisodactylus rotundicollis, Cast.*
Diaphoromerus Australasise, Dej.*

australis, Dej.'^

msestus, Dej.^
quadricollis, Chaud.*
rectangulus, Chaud.*

Hypharpax inornatus, Germ.^
latiusculus, Chaud.*

Thenarotes Tasmanicus, Bates,

discoideus, Blackb.*
Notophilus niger, Blackb.*

parvus, Blackb.*
Harpalus promptus, Er.

verticalis, Er.

vestigialis, Er.

Drimostoma alpestre, Cast.*
Oopterus Tasmanicus, Cast.

Amblytelus curtus, Fab.*
Pterostichus coracinus, Er.

Catadromus Lacordairei, Boi.*
Notonomus chalybeus, Dej.*

politulus, Chaud.
tubericauda, Bates.

Rhabdotus Diemenensis, Cast,

floridus. Bates,

reflexus, Chaud.
Rhytisternus cyathoderus, Chaud.*

liopleurus, Chaud.*
miserus, Chaud.*

Chlsenioidius prolixus, Er.*
Leptopodus subgagatinus, Cast.*

Loxandrus gagatinus, Cast.

Hormochilus monochrous, Chaud.*
Simodontus elongatus, Chaud.*

orthomoides, Chaud.*
sexfoveatus, Chaud.*

Dichrochile minuta, Cast.*

punctipennis, Cast.*



COLEOPTEKA.

Lestignathus cursor, Er.

Simsoni, Bates.

Cyclothorax ambiguus. Er.^

Platynus marginellus, Er.""-

nigro-aeneus, Newni.^

Colpodes australis, Er.

dilatatus, Er.

Trechus Diemenensis, Bates.

Simsoni, Blackb.

Tasmanise, Blackb.

Trechodes gibbipennis, Blackb.

Bembidium Hobarti, Blackb.

Tachys captus, Blackb.*

DYTlSCIDiE.

Pelobius Australasise, Clark."

Sternopriscus Tasmanicus, Sharp.

Antiporus interrogationis, Clark.*

Macroporus Gardneri, Clark.*

Howitti, Clark.*

Necterosoma costipenne. Lea.

penicillatum, Clark.*

Schmeltzi, Sharp.*

Wollastoni, Clark.*

Antiporus femoralis, Boh.*
Platynectes lU-punctatus, Eab.*

obscurus, Sharp.

Tasmanise, Clark.

Lancetes lanceolatus, Clark.*

Rhantus pulverosus, Steph.*t

Copelatus nigritulus. Sharp.*

simplex, Clark.

Hyderodes Shuckhardi, Hope.*
Chostonectes gigas, Hope.*
Cybister tripunctatus, Oliv.*

Homoeodytes insularis, Hope.

Eretes australis, Er.*

Hydaticus ruficoUis, Fab.

Gyhinid^.

Macrogyrus Howitti, Clark.* .

obliquatus, Aube.*

Hyduophylliu.e.

Hydrobaticus australis, Blackb.*

Cercyon dorsalis, Er.



(JOLEOPTEHA.

STAPHYLINIDiE.

Falagria Fauveli, Sol.'^

pallipes, Oil.*

Silusa melanogastra, Fvl."^'"

Aleochara actae, Oll."^

baliola, Oil.

hsemorrhoidalis, Guer.^
punctum, Fvl."^"

speculifera, Er.*
Poylobus apicalis, FvL*

cinctiis, FvL*
insecatus, Fvl.*

Tasmanicus, Oil.

Pelioptera astuta, Oil

Calodera atypha, Oil.

carissima, Oil.

eritima, OIL*
inaequalis, Fvl.*

pachia, OIL
Simsoni, OIL

Homalota atyphella, OIL*
chariessa, OIL
coriaria, Kraatz,*f
indefessa, OIL
pavens, Er.*t
psila, OIL
sordida, Marsh.*!

Leucocraspedum lugens, Blackb.*
validum, Blackb.*

Conosoma activuni, OIL
australe, Er.*
enixum, OIL*
fumatum, Er.

Tachyporus vigilans, OIL
Cryptommatus Jansoni, Matth.
Tachynoderus haemorrhous, FvL*
Heterothops picipennis, FvL*
Quedius cuprinus, FvL*

Diemensis, Blackb.
hybridus, Grav.*
ruficoUis, Grav.*
Sidneensis, FvL*

Creophilus erythrocephalus, Fab.*
var. lanio, Er.*

Philonthus aeneus, Rossi.*!

discoideus, Grav.*!



COLEOPTERA.

Philonthus longicornis, Steph.*t

nigritulus, Grav.'^f

sordidus, Grav.'^f

Cafius amblyterus, Oil.

areolatus, Fvl.*

laetabilis, 011.''^

l«us, 011.^

littoralis, Fvl."^

pacificus, Er.

sabulosus, Fvl.*

sericeus, Holme. ^'f

Xantholinus chloropterus, Er."^"

cyanopterus, Er.*

Leptacinus socius, Evl.*

Metoponcus enervus, Oil.

Sunius guttula, Fvl."^

Scymbali-um simplarium, FvL*
Psederus australis, Guer."

cingulatus, Macl.*

Simsoni. Blackb.

Pinophilus rufitarsis, FvL*
Oxytelus collaris, Er.

discipennis, FvL*
melas, Fvl."^

semirufus, FvL*
subaeneus, Fvl.'^

vulneratus, Fvl.*

Wattsensis, Blackb.

Trogophlseus exiguus, Er.^f
punctatus, FvL*

Amphichroum Adelaidse, Blackb.*

Homalmm Morrisi, Blackb.

philorhinoides, Fvl.'^

TasmanicTira, Blackb.

PSELAPHID^.

Eupines aurora, Schfs.

Eupinopsis perforata, Schfs.

Ctenisophus morosus, RaJffr.

Schaufussia formosa, King.*
Rytus punctatus, King.*
Tychius Tasmaniae, Schfs.

Batrisus australis, Er.

Bryaxis atriceps, Macl.*

electrica, King.*
hyalina, Schfs.*



COLEOPTERA.

Bryaxis laticlava, Schfs.

melanocephala, Schfs,

picta, Schfs.

var. aethiops, Schfs.

var. ebenifer, Schfs.

var. frontalis Schfs.

var. verticalis, Schfs.

sobrina, Schfs.

strigicollis, Westw.^
talpa, Schfs.

vitrea, Schfs.

Articeros curvicornis, Westw.*

SlLPHID^.

Ptomaphila lachrymosa, Schreib.*

Choleva antipodum, Blackb."^

australis, Er.*

Anisotoma Tasmanise, Oil.

Trichopterygid^.

Ptilium Simsoni, Matth.

SCAPHIDID^.

Scaphidium 4 pustulatum, Oliv.^

Scaphisoma novicum, Blackb."^

HlSTERID^.

Apobletes errans, Mars.

Platysoma Iseve, Mars.
latisternum, Mars.

Teretrius Walkeri, Lewis.

Teretriosoma Melbournium, Mars.^
Somerseti, Mars.*

Acritus Tasmanise, Lewis.

Saprinus australis, Boi.*

laetus, Er.-^

Gnathoncus incisus, Er.

Phalacrid^.

Litochrus brunneus, Er.

Olibrus Victoriensis, Blackb.*

Phalacrus corruscans, Payk.^f

NlTIDULID^.

Bra-chypeplus basalis, Er.^
blandus, Murray.*
planus, Er.*



COLEOPTERA.

Carpophilus aterrinms, Macl."""

frivolus, Murray."^

lieraipterus, Steph.^f

Stauroglossicus terminalis, Murray.^
Omosita colon, Linn.^f
Haptoncura Victoriensis, Blackb.*

Circopes pilistriatus, Macl.*

Ericmodes australis, Grouv.^"

Pria rubicund a, Macl/'

TrOGOSITID-55.

Egolia variegata, Er.

Tenebriodes mauritanicus. Linn.*t
Leperina deeorata, Er. '

Phycosecis algarum, Pasc*

COLYDIDJS.

Sparactus interruptus, Er.*
pustulosus, Blackb.

Ditoma pulchra Black.*

serricoUis, Pasc*
Meryx aequalis, Blackb.*

rugosa, Latr.*

Deretaphrus Bakewelli, Pasc*
granulipennis, Reitter.

Bothrideres taeniatus, Pasc*
vittatus, Newm.*

Penthelispa fuliginosa, Er.*

CuCUJIDiE.

Ancistria retusa, Fab.*
Prostomis Atkinsoni, Wath.*

cornutus, Wath.*
Bessaphilus cephaiotes, Vvath.

Ipsaphes maerosus, Pasc*
Platisus angusticollis, Jveitter.*

obscurus, Er.*

Lsemophlaeus bistriatus, Grouv.*
Tasmanicus, Grouv.
testaceus, Fab.*t

Dendrophagus australis, Er.*

Hyliota australis, Er.*

bicolor, Arrow.*
lucia, Pasc*
militaris, Er.*



COLEOPTEKA.

Crypfcamorpha Olliffi, Blackb."

optata, Oil.

triguttata, Wath
Silvanus brevicornis, Er.

Surinamensis, Linn.^f
unidentatus, Fab.^f

Myrabolia Grouvelliana, Reitter.

CRYPTOPHAGir.E.

Cryptophagus gibbipennis, Blackb.^

LATHKIDIIDyE.

Lathridius apicalis, Blackb."

costatipennis, Blackb.^

costatus. Er.*

nigromaculatus, Blackb.*

nodifer, Westw.'^t

satelles, Blackb.*
semicostatns. Blackb.*

Corticaria Adelaidse, Blackb.*

australis, Blackb.*

Mycetophagid-^.

Triphyllus intricatus, Blackb.*

multiguttatus, Lea.^

DERMESTIDiE.

Dermestes cadaverinus, Fab.*t
lardarius, Linn.*t
vulpinus, Fab.*t

Megatoma morio, Er.

tenuifasciata, Reitt.

Cryptorrhopalum Erichsoni, Reitt.

Thaumaglossa concavifrons, Reitt.

Trogoderraa riguum, Er.

Anthrenus varius, Fab.*t

Byrrhid^.

Microchaetes scoparius, Er.*

Limnichus australis, Er.

Aspidophorus humeralis, Blackb.*

PARNIDiE.

Elmis Tasmanicus, Blackb.



10 COLEOPTERA.

LuCANIDuE.

Lamprima rutilans, Er.^"

Lissotus cancroides, Fab.
curvicornis, Boi.

forcipula, Westw.
Launcestoni, Westw.
latidens, Westw.
obtusatus, Westw.
opacus, Parry.

subcrenatus, Westw.
subtuberculatus, Westw.

Hoplogonus Simsoni, Parry.

Syndesus cornutus, Fab.*
Ceratognathus niger, Westw.*

Westwoodi, Thorns.*

Mastochilus dilatatus, Dalm.*

SCARAB^ID^.

Onthophagus anisocerus, Er.

auritus, Er.*

australis, Guer.*
evanidus, Har.
fuliginosus, Er.

mutatus, Har.*
posticus, Er.*
pronus, Er.*

Proctophanes sculptus, Hope.*
Phycochus graniceps, Broun.

(occurs also in New Zealand).

Aphodius erosus, Er.

Howitti, Hope;*
Tasmanise, Hope.

Ataenius Frenchi, Blackb.*
mendax, Blackb.*

Bolboceras Kirbyi, Westw.*
proboscideus, Schreib.*

Trox Australasiae, Er.*

Phyllotocus assimilis, MacL*
bimaculatus, Er.

Lottoni, Boi.

Macleayi, Fisch.*

rufipennis, Boi.-

Diphucephala colaspidoides, Gyll.*

Msechidius corrosus, Wath.
Xylonychus nigrescens, Blanch,

piliger, Blanch.



COLEOPTERA. 11

Liparetrus atratus, Burm.
basalis, Blanch,

concolor, Er.

discipennis, Guer.^

pruinosus, Burm.
salebrosus, Macl.^

ubiquitosus, Macl.^

vestitus, Blanch.

Automolus angustulus, Burm.
Scitala geminata, Boi.*

nigrolineata, Boi.^

sericans, Er.

Colpocheila obesa, Boi.*

Haplonycha scutalis, Blanch."^

Heteronyx australis, Guer.

dimidiatus, Er.

diversipes, Blackb.

fumatus, Er.

glabratus, Er.

jubatus, Blackb.^ *

nigellus, Er.

ovatus, Blanch*
prsecox, Er.

striatipennis, Blanch,

tempestivus, Er.

unicolor, Blanch.

Caulobius pubescens, Er.

rufescens, Blanch.

Telura vitticollis, Er.*

Nepytis russula, Er.

Rhizotrogus Tasmanicus, Burm.
Anoplognathus suturalis, Boi.''^

Saulostomus villosus. Wath.*
Cheiroplatys maelius, Er.

Pimelopus porcellus Er.

Pseudopimelopus Lindi. Blackb.*

Cryptodus anthracinus. Er.

Tasmanius, Westw.

Microvalgus Lapeyrousei, G. & P.

BUPRESTID^.

Cyria imperialis, Don.*

Chalcophora albivittis, Hope.*

Nascio carissima, Wath.*
Parryi, Hope.*



12 COJ.EOPTEK'A.

Melobasis gloriosa, L. <k G."^'

hypocrita, Er.

intricata, Blackb.

monticola, Blackb.^

nervosa, Boi.*

prisca, Er.

simplex, Germ.^
splendida, Don.'-'

Conognatha navarchis. Thorns.

Stigmodera Australasise, L. & G.*
Bremei, Hope."^

erythromelas. ' Boi.

insularis, Blackb.

jubata, Blackb.

Mitchelli, Hope."
ocelligera, L. &. G.

rufipennis, Kirby.^
Thomsoni, Saund.'^

undulata, Don.*
virginea, Er.

Wilsoni, Saund.'^

Cisseis cupreicollis, Hope.*
maculata, L. & G.*

Neospades Westwoodi, L. <fe G.

Discoderes Tasmanicus, Germ.
Agrilus hypoleucus, L. & G.*

Tkixagid^.

Aulonothroscus elongatus. Bonv.*

. EuCNEMlDiE.

Phoenocerus subclavatus, Bonv.
Galbodema Mannerheimi, Cast.

Elaterid^.

Lacon caliginosus, Guer.*
guttatus, Cand.*
huniilis, Er.

pictipennis, Cand.*
variabilis, Cand.*
Victoriae, Cand.*

Glyphochilus furvus, Er.

lucidus, Er.

Tasmanicus, Cand.



COLEOPTEKA. J 8

Monocrepidius Australasias, Boi.*

cerdo, Er.*
Cordieri, L. & G.^
coxalis, Cand.
fabrilis, Er.^
fuscicornis, Er.

rutilicornis, Er.

tabidus, Er.

viduus, Ca.nd.

Elater perplexus, Cand.*
Horistonotus humilis, Cand.
Corymbites Tasmanicus, Cand,
Chrosis trisulcata, Er.

Crepidoraenus decoratus, Er.*
fulgidus, Er.

tseniatus, Er.

Anilicus 4 guttatus, Er.

Acroniopus humilis, Er.

infimus, Er.

IIH1PID0CERID.E.

Rhipidocera femoralis, Kirby.*

Dascillid^.

Helodes Atkinsoni, Wath.
australis, Er.

maculatus, Wath.
Macrohelodes Tasmanicus, Blackb.

Malacodeumid^.

Metriorrhynchus atratus, Fab.*
erythropterus, Er.*
hasmorrhoidalis, Wath.*
insignipennis, Blackb.
marginatus, Er.

rufipennis. Fab.*
salebrosus, Wath.*

Trichalus discoideus, Er.
*

Calopteron Goryi, Le G.

Eros scuteliaris, Er.

Telephorus nobiiitatus, Er.*
pulchellus, Macl.*
tricolor. Cast.*

Selenurus tricolor. Lea.*
Hypattalus abdominalis, Er.

Dasytes fuscipennis, Hope.*



14 COLEOPTEKA.

Clerid^.

Cylidrus basalis, Macl."^

centralis, Pasc."^

nigrinus, White.*

Tillus hilaris, White.

Opilo 6 notatus, Westw.
var. pulcher, White.

Thanasimus accinctus, Newm.*
Natalis cribricollis, Spin.*

porcata, Fab.*

Aulicus corallipes, Chev.

instabilis, Newm.*
Tarsotenus zonatus, Blanch.*

Eburiphora patricia, Klug.

Eleale intricata, Klug.

lanata, Chev.
simplex, Newm.*
speculum, Chev.

Tasmanise, Chev.

Lemidia hilaris, Newm.*
malthinus, Newm.
nitens, Newm.*
pictipes, Blackb.*

pulchella, Blackb.*

simulans, Blackb.*

subsenea, Gorh.*
Tasmanise, White.

Tenerus abbreviatus, White.*

Pylus fatuus, Newm.*
Paratillus carus, Newm.*
Necrobia pinguis, Westw.

rufTc'ollis, Fab.*t
rufipes, De Geer.*t

Lymexylonid^.

Lymexylon australe, Er.

Atractocerus Victoriensis, Blackb.*

CUPESIE^.

Cupes varians, Lea.*

Ptinid^.

Ptinus exulans, Er.*

fur, Linn.*t
tectus, Boield.*t

Anobium domesticum, Linn.*t

paniceum, Linn.*t



COLEOTTERA. 15

ClOIDiE.

Lyctus brunneus, Steph.^f
costatus, Blackb.

Cis munitus, Blackb.

BOSTRYCHID^.

Xylodoleis obsipa, Germ."^"

Xylion cyliiiclricus, Macl.^

collaris, Er."^

Xylopsocus gibbicollis, Macl.''^

elongatula, Macl.^
Leai, Lesne.

Xylopsocus gibbicollis, Macl.*

TENEBiaONID^.

Cotulades fascicularis, Paso.

Docalis funerosa, Hope.
Prionotus serricollis, Hope.*
Edylius canescens, Champ.
Scymena amphilia, Pasc*
Sphargeris physodes, Pasc."^

Cestrinus aversus, Pasc.^'

obscurus, Er.

punctatissimus, Pasc.

trivialis, Er.*

Ecripsis pubescens, Pasc.

Dipsaconia australis, Hope.*
Ulodes verrucosus, Er.*
Caanthus gibbicollis. Champ.
Latometus pubescens, Er.

Elascus crassicornis, Pasc*
lunatus, Pasc*

Ganyme sapphira, Newm.*
Ennebeeus australis, Champ.

ovalis. Wath.
Enneboeopsis prumosus, Champ.
Lyphia Tasmanica, Champ.
Platydema limacoides, Pasc*

tetraspilota, Hope.*
Tribolium ferrugineum, Fab.*t
Paratoxicum iridescens, Champ.
Uloma ovalis, Perr.

Alphitobius mauritanicus, Luc.*t
Toxicum punctipenne, Pasc*
Pterohelseus Guerini, Breme.

Reichei, Breme.*



16 COLEOPTERA.

Saragus iufelix, Pasc.

laevicollis, Oliv."^'"

peltatus, Er.^"

Promethis angulata. Er.^

Menephilus colydioides, Er."^

corvinus, Er."'^

humilis, Er.

longipennis, Hope.*
ruficornis, Champ.

Meneristes australis, Boi.*

servulus, Pasc.^

Tenebrio obscurus, Linn.'^f

Tanylypa morio, Pasc.

Decialma Erichsoni, Champ.
Chartopteryx niticla, Er.

Lepispilus sulcicollis, Boi.^'

Titsena alcyonea, Er.*

colunibina, Er.*

Tasmanica, Champ.
Melytra ovata, Pasc.

Hymsea succinifera, Pasc.

Adelium abbreviatum, Boi.

commodum, Pasc*
elongatum, Er.

latum, Pasc*
licinoides, Kirby.

neophyta, Pasc*
nodulosum, Champ,
obesum, Pasc*
porcatum, Fab.*
Tasmanicum, Champ,
tenebrioides, Er.

Seirotrana caten-ulata, Boi.*

Brycopia tuberculifera, Champ.

Dinoria caelioides, Pasc*
picta, Pasc. ,

Coripera deplanata, Boi.

Licinoma pallipes, Blackb.*

Ph^nnis fasciculata, Champ.

Chalcopterus Howitti, Pasc*
iridicolor, Bless.*

ClSTELlDiE.

Pseudocistela ovalis, Blackb.*

Licymnius bicolor, Blackb.*

Chromomea nigriceps, Champ.



COLEOPTERA, l7

Nypsius aeneopiceus, Champ.
foveatus, Champ.

Apellatus Tasmanicus, Champ.
Allecula luctuosa, Champ.
Homotrysis bicolor, Champ.
Nocar latus, Blackb.^

PYTHIDiE.

Lissodema hybridum, Er."^

Notosalpingus ornatus, Blackb.*

Melandryid^.

Dircoea velutina, Champ,
venusta, Champ.

Talayra elongata, MacL*
Ctenoplectron agile, Champ.*
Orchesia austrina, Champ.*
Mystes planatus, Champ.*
Trichosalpingus fumatus, Champ.*
Lagrioida australis, Champ.*
Scraptia australis, Champ.

laticollis, Champ.
punctatissima, Champ.

Lagriidjb.

Lagria grandis, GylL*

Xylophilid^.

Xylophilus impressicollis, Lea.*
inconspicuus, Blackb.*
pectinicornis, Champ.

Anthicid^.

Tomoderus vinctus, Er.

Anthicus australis, King.*
brevicollis, King.*
floralis, Linn.*t
glaber, King.*
Mastersi, Macl.*
rarus, King.*
strictus, Er.*
Tasmanicus, Champ.

Formicomiis Denisoni, King.*



18 COLEOPTERA.

MORDELLID^.

Mordella albosparsa, Genim.'^

bella, Wath.*
communis, Wath.^
felix, Wath.
fulvonotata, Champ. ''^

graphiptera, Champ.*
humeralis, Wath.*
leucosticta, Germ.*
parva, Champ.

. promiscua, Er.

pygmaea, Champ
ruficollis, Wath.*
tristis, Lea.*
trivialis, Wath.*
Waterhousei, Champ.*

Mordellistena jucunda, Champ.*

RniPIDOPHORIDiE.

Nephrites nitidus, Shuck.
E-hipidius pectinicornis, Thunb.*t

Cantharid^.

Zonitis cyanipennis, Pasc*
tricolor, Le G.*

Sitarida minor, Champ.

CEdemerid^.

Copidita Macleayi, Champ.*
nigronotata, Boh.*
punctum, Macl.*

Nacerdes melanura, Linn.*f
Asclera Atkinsoni, Wath.*

sublineata, Wath.*
Dohrnia miranda, Newm.*

simplex, Champ.
Pseudolychus cinctus, Guer.*

haemorrhoidalis, Fab.*
Techmessa ruficollis, Champ.

CuRCULlONIDyE.

Rhadinosonms Lacordairei var. Tasmanicus, Blackb.
Prostomus scutellaris, Fab.*
Euthyphasis acuta, Pasc.

Maleuterpes spinipes, Blackb.*



COLEOPTERA. 19

Otiorhynchiis scabrosus. Marsh. ''^f

sulcatus, Fab.^t
Merimnetes oblongus, Blanch.

Laptops tribulus, Fab.^
Amisallus nodosus, Er.*

Ethemaia sellata, Pasc.'^

Psalidura impressa, Boi.

Talaurinus exaspeiatus, Er.*
penicillatus, Macl.

Sclerorrhinus bubalus, Oliv.

tristis. Boi.

Tetralophus sculpturatus, Wath.*
Mandalotns crudus. Er.

hoplostethus, Pasc.

sterilis, Er.

Steriphus solidus, Er.

Perperus insularis, Boh.^
languidus, Er.

Methypora postica, Pasc.^^

Oxyops fasciata, Boi.*

Pantoreites illuminatus, Lea.

Syarbis alcyone, Lea.

Gonipterus exaratus, Fahrs.*
scutellatus, Gyll.*

turbidus. Pasc
Prophsesia confiisa, Pasc.

Strongylorrhinns ochraceus. Sch.*

Aromagis echinatus, Pasc*
Atelicus abruptus, Pate,

atrophus, Pasc.

gnttatus, Pasc.

inoequalis, Wath.*
Aterpus cultratus, Fab.*

rubus, Boh
Pelororrhinus margaritaceus, Er.*

Rhinaria costata, Er.*
granulosa, Fahrs.*
perdix, Pasc*
transversa, Boi.*

Orthorhinus aethiops, Boi.*

cylindirostris, Fab.*
Klugi, Boh.*
lepidotus, Er.

Lixus Mastersi, Pasc*
Aoplocnemis phaleratus, Er.*

ruiipes, Boh.*
Tasmanicus, Blackb.



20 COLEOPTEKA.

Anorthorhinus apicalis, Lea.^
pictipes, Blackb.*

Desiantha maculata,Blackb.*
vittata, Blackb."^

Storeus monticola, Blackb.*

Encosmia cornuta, Blackb.

Misophrice parallela, Black.*

variabilis, Blackb.*

Cryptoplus perdix, Er.

Rhaciodes bicaudatus, Boi.*

dentifer, Boh.*
granulifer, Chev.*
multidentatus. Chev.

Meriphus fullo, Er.*

Eristus setosus, Blackb.*

Myositta cirrifera, Pasc*
Belus bidentatus, Don.*

bimaculatus, Pasc*
filum, Jekel.*

Grayi, Jekel.

irroratus, Jekel.

rubicundus, Lea.*

Pachyura australis, Hope.*
dermestiventris, Boi.*

minima. Blackb.*

Rhinotia hoemoptera, Kirby.*

Eurhynchus quadridens, Er.

quadrinodosus, Er.

Auletes melaleucse. Lea.*
melanocephalus, Er.

suturalis, W ath.*

Diapelmus mendax, Er.

Laemosaccus carinicollis, Lea.*
ocularis, Pasc*
rufipennis. Lea.*
subsigixc^t^us. Boh.

Platyurus brevicornis, Blanch.

Haplonyx albofasciatus, Chev.
fasciculatus, Bohem.*
frontalis, Chev.
Kirbyi, Fahrs.*

mediocinctus, Chev.

nigrirostris, Chev.*
Spencei, GylL*
vicinus, Chev.*

Rhamphus acaciae, Lea.
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Pseudostoreus placitus, Lea.*

Cyllorhamphus tuberosus, Er.

Melanterius maculatus, Lea.*

porcatus, Er.*

Poropterus abstersus, Boh.

antiquus, Boh.

conifer, Er.*

satyrus, Pasc. (Gen. Dub.).

succisus, Er.

zopherus, Lea.

Microporopterus tumulosus, Pasc.*

Acalles acerosus, Er. (Gen. Dub.),

rubetra, Er. (Gen. Dub.).

Euthyrrhinus meditabundus, Fab.*

Ephrycus obliquus,. Pasc*

Isax gallinago, Pasc*
Achopera lachrymosa, Pasc*

Tychreus camelus, Pasc.

Exithius capucinus, Fasc.

cariosus, Er.

morbillosus, Pa,sc.

musculus, Pasc
Cryptorrhynchus antares, Er. (Gren. Dub.).

infulatus, Er. (Gen. Dub.).

sirius, Er. (Gen. Dub.).

solidus, Er. (Gen. Dub.).

Ampagia femoralis, Er.

Tyrtseosus ustulatus, Pasc*
Aphela algarum, Pasc*
Pentarthrum nigrum, Woll.

Pentamimus canaliculatus, Woll.

Cossonus prseustus, Redt.*

Tasmanica myrmecophila, Lea.

Rhyncolus polixus, Er. (Gen. Dub.),

australis, Er (Gen. Dub.).

SCOLYTID^.

Cryphalus pilosellus, Er.

Xyleborus truncatus, Er.*

Brenthid^.

C3rphagogus delicatus, Lea.*

Cordus hoepes, Germ.*
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ANTHRIBIDiE.

Anthribus bispinus, Er.

Tropideres albuginosus, Er.

musivus, Er.

Bruchid.*:.

Cerambycid^.

Cnemoplites australis, Er.

Toxeutes arcuatus, Fab."^"

Enneaphyllus seneipennis. Thorns.

Poecilus metallicus. Newm.*
Phacodes obscurus, Fab.'"

persouatus, Er.''"

Phoracantha fallax. Pasc.^

quinaria, Newm.^
senio, Newm.*
semipunctata, Fab.^
syuonynia, Xewm.^'

Tryphocharia Masters!, Pasc*
superans, Pasc.

Epithora dorsalis, Macl.*
Allotisis unifasciata, Hope.^
Coptocercus rubripes, Boi.*

Sisyrium plagiatum, Gahan.
Acyrusa Tasmanica, Gahan.
Betheliiim Blaickburni, Gahan.

signiferum, Newm.*
Notoceresium impressiceps, Blackb.

Callidiopis prsecox. Er.^
scutellaris, Fab.''^

Phlyctaenodes fasciatus, Gahan.
pustulatus, Hope.
pustulosus, Newm,*
tristis, Fab.

Tessaromma sericans, Er.*
undatum, Newm.*

Gracilia pyginaea, Fab.^f
Strongylurus ceresiodes, Pasc.

scutellatus, Hope.
Lygesis mendica, Pasc*
Uracanthus bivittatus, Newm.*

pallens, Hope.
Rhinopthalmiis nasutus, Newm.*
Tritocosmia paradoxa, Pasc*
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Tropis oculifera, Newm.
Pterostenus concolor, MacL*

suturalis, Oliv.*

Syllitus microps, Blackb.

rectus, Newm.*
Macrones acicularis, Pasc*

exilis, Newm.*
Enchoptera apicalis, Saund.
Brachopsis concolor, Saund.
Pseudocephalus arietinus. Newm.
Zoedia divisa, Pasc*

triangularis, Pasc*
V-album, Boi.

Earinus mimula, Pasc*
Mecynopus cothurnatus, Er.

Hesthesis cingulata, Kirby.*
Distichocera par, Newm.*
Pytheus latebrosus, Newm.*
Brachytria gulosa, Newm.*
Omophaena tseniata, Pasc*
Ochyra coarctata, Pasc.

Homsemota Walkeri, Gahan.
Amphirhoe decora, Newm.*
Tragocerus Spencei, Hope.*
Dorcadida biocularis, White.

Walkeri, Gahan.
Microtragus luctuosus, Shuck.
Zygocera caenosa, Er.*

lugubris, Pasc*
Probatodes piliger, Macl.*

Ancita crocogaster, Boi.*

marginicollis, Boi.*

sparsa, Pasc*
Rhytiphora Simsoni, Blackb.

Acanthocinus plumula, Newm.
Pentacosmia scoparia, Newm.*
Illsena exilis, Er.

CHRYSOMELIDiE.

Microdonacia incerta, Blackb.*
Ditropidus lentulus, Chp.*

ochropus, Er.

ruficollis, Saund,
rufipes, Saund.
subaeneus, Chp.

Lachnabothra Saundersi, Baly.*
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Cadmus australis, Boi."*^

cognatus, Saund.*
crucicollis, Boi.*

dorsalis var. Ewingi, Saund.*
ferrugineus, Fairm."^

pacificus, Suff.^

rufescens, Saund.''^

strigillatus. Chp.*
Tasmanicus, Saund.

Cryptocephalus albilinea, Saund.*
apicalis, Saund.*
ater, Saund.*
consors, Boi.*

erosus, Saund.*
hsematodes, Boi.*

Jacksoni. Guer.*
rufescens. Saund.*
subfasciatus, Saund.*

var. melanocephalus, Saund.
vermicularis, Saund.*
viridipennis, Saund.*
viridis, Saund.*

Loxopleurus Tasmanicus, Saund.*
Noda Tasmanica, Jac.

Agetinus jugularis, Er.

Tomyris elegantula, Laf^
proxima, Er.

viridula, Er.

Phyllocharis cyanicornis, Fab.*

Chalcolampra senea, Boi.*

constricta, Er.*
luteicornis, Er.

pacifica, Er.

thoracica, Baly.*

Calomela Curtisi, Kirby.*
maculicollis. Boi.*

Paropsis agricola, Chp.
atomaria, Oliv.*

aurea, Blackb.

bimaculata, Oliv.*

Calliope, Blackb.

comma, Blackb.

decolorata, Chp.*
delicatula, Chp.*
ferrugata, Chp.
hamadryas, Stal.*

var. flavitarsis, Chp.
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Paropsis hectica, Boi,^

hera, Stal.

lachesis, Stal."^

laesa, Germ.*
lepida, Er.

lignea, Er.

lineata. Marsh.*
lutea, Marsh.*
morio. Fab.*
nobilitata, Er.

nucea, Er.

obliterata, Er.

obovata, Chp.*
orphana. Er.

papulenta, Chp.
papulosa. Er.

picea, Oliv.*

porosa, Er.*
reticulata, Marsh.*
rufipes, Fab.*
rugosa. Chp.*
serpiginosa, Er.

Simsoni, Blackb. •

subcostata, Chp.

subfasciata var. planior, Blackb.

Tasmanica, Baly.

trimaculata, Chap.*
umbrosa, Chp.*

variicollis, Chp.*

venusta, Er.

Arsipoda bifrons, Er.

Erichsoni, Baly.

variegata, Wath.
Graptodera corrusca. Er.

Haltica australis, Blackb.*

ignea, Blackb.*

pagana, Blackb.*

Chaetocnema Erichsoni, Baly.

Psylliodes chlorophana, Er.

EUopia pedestris, Er.*

Monolepta alpina, Blackb.*
nigricornis, Blackb.*
subsuturalis, Blackb.*

Euryspa vittata, Baly.*

Monochirus fimbriatus, Chp.
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Erotylid^.

Thallis compta, Er.*

femoralis, Blackb.

janthina, Er.'^

vinula, Er.^

Epiacaphula australis, Boi.^

Endomychid^.

Daulis cimicoides, Er.

COCCINELLID^.

Leis conformis, Boi.^

Coccinella. transversalis, Fab.*

Halyzia Mellyi, Muls.*

Alesia frenata. Er *

Orcus Australasise. Boi.*

bilunulatus, Boi.*

Novius cardinalis. Muis ^

Rhizobius alphabeticus, Lea*
Boucardi, Crotch.*

calomeloides, Lea.

discolor, Er.*

hirtellus, Crotch.*

Lindi, Blackb.*

pulcher, Blackb.*

tricolor, Lea.

ventralis, Er.*

virgatus. Lea.

Scymnus flavifrons, Blackb ^

trilobus. Lea.

vagans Blac'-'- '^

Pharus straueulatu- fv

Bucolus obscurus. Lea.

Serangium nigrum. Lea.

Cycloscymnus miriutub. Blackb*

Epilachna Tasniaaica, Crotch

11 variolata, Boi.

COHVLOPHrDJi

Corylophus ^as^^Mtu^ Er
thor-HCicus, Ki
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CONDITIONS UPON WHICH THE HEALTHY GROWTH OF
THE POPULATION OF YOUNG COLONIES DEPEND.

BY R. M JOHNSTON, F.S S.

(Read 14th July, 1903).

It is a great pleasure to me to listen to

any paper written by Mr Green, for

whatever subject engages his attention is

sure to have been studied with more than

ordinary care, and his conclusions are such

that we must always entertain them with

the greatest respect, even when we may
have some difficulty in adopting them in

their entirety. While dwelling upon the

great future possibilities of this particu-

larly favored portion of the Common-
wealth as regards climate, soil, and other

natural advantages, in all of which
considerations I am heartily in aecord

with him, I was (as regards the

immediate attractions to immigrants
from less-favored centres of far distant,

densely-populated countries) pleased to

note his caution as to the class of

immigrants that should be specially

encouraged to make a home in our
midst. He has carefully shown
that " it is not wise to mdiscrimi-

nately invite all sorts of people to

come to Tasmania, or to any other parts

of the world." . .
" Experience gained

in large communities may be of value,

but before launching out in a new country
it is absolutely essential to obtain a

knowledge of local conditions." Among
such conditions, as regards the intending

settler upon the land, he mentions the

necessity of paying special attention to

the differences in soil and climate. He
further very wisely observes that :

" It is

undoubted that the prosperity of new
countries must depend largely upon agri-

culture, especially upon what are termed

small industries—industries where profits

are derived from the economical working
of the soil, and which enables large

families to live comfortably on small
acreages." These conclusions of Mr
Green are strongly borne out by
facts and figures which have come
under my own observation. While
I am in perfect agreement with
Mr Green in the beHef that it is very
desirable to encourage immigration, and
that this favored little colony, although
by far the smallest member of the Aus-
tralian Commonwealth is capable of sus

'

taining in comfort a population of twelve
times its present number, still great

caution must be exercised as to the
character and the numbers of immi-
grants introduced at any one point of

time, It is true the United States of

America receives yearly a stream of

immigrants from the crowded centres of

Europe of over 400,000, without much
disturbance to the natural proportions of

its various divisions of occupations. But
even the 487,918 immigrants absorbed by
her in the year 1901 only represents 0.64
per cent of her enormous population of

76 millions, aud only represents 14 per-

sons added to every 100 square miles of

her territory. It is of interest also at

the present time to note the curious
composition of this important yearly
stream of immigrants absorbed by the
United States The following table shows
the origin of the 487,918 immigrants from
European countries in the order of their
relative importance as regards num-
bers :

—



IMMIGRATION INTO



Canada. Even ' as compared with the

latter, the condition of the average per-

son is shown to be, if anything, superior,

if we take also into consideration the

quantity and quality of the food con-

sumed as shown in the following sum-
mary :

—

CONSUMPTION OF PARTICULAR KINDS OF
FOOD PER INHABITANT (LBS).

a ^
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PEOPOETION PERCENTAGE OF BRBADWINNBRS
EMPLOYED IN DIFFERENT OCCUPATIONS

(gainful) ACCORDINGLY AS THE COUN
TRIES COMPARED REPRESENT THE TWO
GREAT STAGES OF INDUSTRIAL DEVELOP-

MENT.
PERCENTAGE BREADWINNERS.

60
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The principal producing industries of the

place may increase irrespective of othar

local divisions, as their products- agricul-

tural, pastoral, and mining—may find

readily enough the necessary purchasers
in foreign markets. Whatever influence

therefore, may bar the progress of the

dominating producing industries of the

place must also bar occupations in all

other divisions of services.

So far as the State of Tasmania is

concerned, I am of opinion that the

rate of annual increase—viz., 1'64 per

cent per annum—would be the most
satisfactory base for forming an estimate

of her population 100 years hence. Not-
withstanding the favourable and ex-

ceptional experience of the United States

of America, which has increased its

population at the very high annual rate of

2-70 per cent during the 100 years endmg
the year 1900, and notwithstanding that

the Australasian colonies, as a whole,

increased at the high annual rate of 6o7
per cent during the last century—I am of

opinion it would be altogether improbable
that either Tasmania or the other States

of the Australian Commonwealth could

maintain in the growth of popula-
tion, a higher rate of annual increase

during the whole course of the next 100
years—than that experienced by Tas-

mania during the last decade, viz., 1*64

per cent per annum. The following are

the main considerations which have guided
me in arriving at conclusions on this sub-

ject ;—The relatively more rapid rate of

growth of population in young countries

—

especially in the earlier stages of settle-

ment—is mainly due to the following in-

fluences : (1) The influx of a continuous
stream of immigrants producing, at first,

to a small population, a much larger

proportion of the annual increase than the

ultimate major source of increase, viz.,

the annual rate of natural increase, or the

excess of births over deaths. For example,
to a population of say 200,000, an influx

in one year of 20,000 immigrants would
represent an annual increase of as much
as 10 per cent., while the normal natural

increase would be above the average if it

amounted to 2 per cent., representing only

an increase of 4000. At a later stage

when the population reached 10,000,000,

an influx of 50,000 immigrants in one
year would only represent one-half

per cent., while the natural increase
of say 2 per cent, would add as much to

its population in one year as 200,000.
This is the true reason why such abnormal
annual rates of increase occur in the
earlier decades of the wonderful develop-
ment of these Australasian colonies, and
it explains why the high annual rate of

increase of 11*27 per cent, in the decade
ending in the year 1861 has gradually
fallen until it reached the average of only
178 per cent, per annum during the
decade ending in the year 1901. The
following table further illustrates the
fluctuating character of the earlier periods
of high rates of increase due to influx of

immigrants in young countries, as con-
trasted with the more normal progress of

the United Kingdom with its great
density of population, in which the
influence of migration on its annual rate

of increase is so comparatively small that
it may be altogether ignored :

—

Annual Rate of Increase of Popula-
tion During the Last Century in
Old and Young Countries Com-
pared.

.s

©
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densely-populated centres of population,

but also, as regards the latter, there is

evidence of another cause in operation
during the last decade, having the etfect

of still lov^^ering the annual rate of increase

of the population. From the beginning
of the year 1881 the statistics of the

United Kingdom and of the Australasian
Colonies show, unmistakably, that a

great change has taken place as regards
the social conditions of the people, and
specially affecting the birth- rate in these

countries. My friend, Mr Coghlan, the
distinguished statistician of New South
Wales, has made a special study of this

important matter. In his statistical

account of " The Seven Colonies of Aus-
tralasia, 1901-1902 " (pp. 502-503) he has
made the following important observa-
tions :

" It is a matter of common know-
ledge that for some years past the birth-

rate in Australasia has been declining, and
so important is the subject—not only as

regards the growth of population, but also

as affecting general progress—that in

1899 the author made a special investiga-

tion into the question of childbirth in

Australia, but more particularly with
reference to New South Wales. The con-

clusions arrived at with respect to that

State, however, may be held to obtain for

all the others, seeing the conditions of

living do not differ materially in any of

them. During the course of the investi-

gation it was found, first, that for all

women the proportion of fecund marriages
is decreasing ; second, that among fecund
women the birth-rate is much reduced as

compared with what it was twenty years
ago. . . It was also found that the
decline has been persistent and regular

since 1881, and this restriction of births

in a young country like Australia, where
immigration is discouraged, is a matter
which must have far-reaching results

although its economic effects are only
beginning to be seen, and should claim
the serious consideration of all thought-
ful people." It is true that the lowering
of the birth-rate, at once, to some extent,

operates in reducing the general death-

rate also : but the serious decline in the

rate of natural increase, as shown in the

following summary, is a strong additional

reason for caution in forming any estimate
of the growth of population in these
colonies during the next century :

—

BIRTH-KATE, DEATH-RATE AND NATURAL
RATE OF INCREASE IN EACH QUINQUENNIUM

IN AUSTRALASIA, 1861-1900.

AVERAGE RATE.
Quin- Birth- Death- Natural
quennium. rate. rate. Increase.
1861-65 ... 41-92 1675 25'17

1866-70 ... 39-84 15 62 2422
1871-75 ... 37-34 15-20 2208
1876-80 ... 36-38 15-04 2134
18S1-85 ... 35 21 14-79 20-42

188690 ... 34-43 13-95 20-48

1891-95 ... 31-55 12-76 2079
1896-1900 ... 27-31 12-20 15-11

I have thus given, as briefly as the
nature of the subject permits, the reason-
ing upon which, elsewhere, I have chosen
to base my estimate of the growth of

population in this State upon the latest

rates of annual increase, rather than upon
averages, which include the differing

conditions of the earlier periods, in-

volving as they do the unrehable
disturbing conditions and non-recur-
ring abnormal proportional increases,

due to influx of immigrants. It is

even doubtful if the lower average rates

of increase of the last decade can be
maintained over so long a period as the
next 100 years ; but when we consider
that the nearness of the United States of

America, with her still vast areas of

undeveloped lands open to the surplus
population of Europe, her rapidly growing
density of population, with the resulting

congestion of her labor market, perhaps
may favor a diversion of a very much
larger proportion of European surplus
labor to Australia within the next thirty

or forty years. We have, therefore, good
reason for the belief that the higher stages

of development in the United States, in

the coming century, may specially favor
the progress of the Australasian group.
An estimate prepared by me, based upon
the experience of twenty-one great coun-
tries, with a population of jver 400
millions, demonstrates that the present
civilisation requires the cultivation of

2.25 acres per head for food and raw
products. The present area of the
United States is reckoned at about 2291
million acres. Allowing a need of the
estimated requirement of cultivated

land, viz., 2.25 acres per head, for supply-
ing the whole round of wants of each
person, and that three-fourths of her total
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area are capable of cultivation ; then if

her population increases at her present

rate of 1'96 per cent, per year, it would be

so vast in 119 years (763 million persons)

that the produce of every available acre

would be wholly required for home con-

sumption. The checks to population,

however, may be expected to increase,

and this limit may be placed further back
;

but it is clear that the need to withdraw,
more and more, her present enormous
export of raw products from external

markets will greatly operate in enhancing
the value of the virgin soils of the more
distant Australasia, and so give an
additional spur to her development in the

coming years.

PROBABLE GROWTH OF POPULATION IN

TASMANIA DURING THE NEXT CENTURY.
Turning our attention now to the future,

and assuming that the annual rate of

growth of population during the last

decade (1'64) will be maintained without
any material change throughout the next
100 years, the following table has been
prepared by me showing the estimated
population m single years for the first ten,

and thereafter in intervals of ten years.

The population of the Commonwealth is

given for comparison at intervals of ten
years. The annual rate assumed by me
for the determination of the latter is

taken at 1*73 per cent.

ESTIMATED POPULATION DURING THE NEXT
100 YEARS.

Tasmania's
Year. Tasmania. Common- Per Cent,

wealth. Proportion.
1902 177,077 3,883,822 4.56
1903 179,981
1904 182,933
1905 185,933
1906 188,982
1907 192,082
1908 195,232
1909 198,434
1910 201,688 4,455,037 4.53
1920 2.37,316 5,288,607
1930 279,238 6,278,144
1940 328,565 7,452,832
1950 386,609 8,847,310 4.37
1960 454,899 10,502,700
1970 535,256 12,467,800
1980 629,809 14,800,610
1990 741,069 17,570,000
2000 871,971 20,857,405
2001 886,273 21,218,208
2002 900,810 21,585,350 4.17
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** AGRONOMY: IN ITS llELATION TO SCIENCE.

BY REV. B. H. THOMPSON.

(Read 11th August, 1903)

If reference is made to the original

rules and constitution of the Royal
Society, it will be found that it

was founded by the members of the

Tasmanian and Horticultural Societies,

and in the fourth section it is stated

that " the leading objects of the society

are to investigate the physicel character of

the island and to illustrate its natural

history and productions " I believe I am
correct in saying that the general tenor

of the many papers which, since its initia-

tion in 1843, have been read at its meet-
ings, have for the most part had a dis-

tinctly practical, rather than a theoretical,

tendency. "What I mean is that, except-

ing, of course those of a descriptive

character, such as, for instance, those
dealing with the classification or enumer-
ation of species or -genera, the subjects

dealt with have to a great extent had an
eminently practical bearing upon the in-

dustries of the State. This being the

case, may I presume to suggest that the

time has arrived when a more direct

attempt might very well be made to

stimulate research into the very interest-

ing and wide domain of agronomy? It is

true that the proceedings of the society

contain many invaluable papers on
various agricultural subjects, but I ven-
ture to think that no direct or continuous
eftort has been made to pursue system-
atic researches into some of the problems
which are so intimately associated with
our industrial progress and development.
It is, I believe, usual in all societies

founded with similar objects to those of

the Royal Society of Tasmania to divide

the work of research and investiga-

tion into various sections, so that tho^e
members who are specially qualified and
interested in certain matters may concen-
trate their attention on those particular

branches, and therefore be enabled to

enter more deeply and fully into details

than would be possible in any other way.
Feeling as I do the absolute necessity of

combining scientific with practical know-
ledge, I am at once brought face to face

with the difficulty, that at the present
time there seems to be no machinery in

existence, or perhaps I should say, that no
machinery has been set in motion which
would serve as a channel through which
the results of scientific experiments in

agronomical theories could be made
available to the public, or by which
systematic investigations could be carried

on. It is obvious that agricultural

and horticultural societies do not, and,

from the nature of their constitution,

cannot enter into the minute and patient

study of many matters which neverthe-
less are likely to have a very practical

bearing upon the industries which they
represent. It is therefore with this idea

that I crave the indulgence of the mem-
bers of this society while I plead for the

formation of a section which would deal

with agriculture in all its branches, and
especially with those subjects which
directly concern its economic and com-
mercial progress. I would point out that

at the present time, though there is a

large amount of experimental work being

carried on, there is practically no record

beimg kept of such discoveries or in-

vestigations, and that therefore the State at

large gains little or nothing from them.
Experiments conducted singly and
spasmodically lose much of their value

;

whereas if submitted to comparison with
the labors of others, they assume an
importance and interest which would be

unattainable in any other way. I do not

think that it will be disputed that there

are many matters which are at the

present time altogether neglected or

unnoticed, the better knowledge of which
might have a material effect on the indus-

trial and commercial prosperity of the State.

May I be allowed to instance a few of

them ? Taking the branch of agronomical
work in which I am personally most
interested— that of horticulture—I would
call attention to the desirability of estab-

lishing some recognised system of nomen-
clature for our fruits. It must be obvious

to everyone that the present confusion is
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mischievous and misleaeling. I know
that many people imagine that it maKea
little or no difference whether a fcuit is

called by different names, and so they

make no effort to arrive at any finality in

the matter. A little consideration will,

however, show that not only is such con-

fusion discreditable to us, in view of the

importance of the fruit industry, but that

it also results in direct injury to the

growers and shippers. I am aware that

this fact has been denied and the possible

injury questioned, but I have had many
proofs of the correctness of my conten-

tion. I can recall instances of growers

sending the same kind of fruit by the

same steamer, under two different names,
and obtaining higher prices for one portion

of their consignment than they did for the

other. I can further refer to the case of

growers who have sent to some of the

other States for their trees, and who have
received altogether different varieties from
those they had ordered, simply because

they had given a different name to that by
which the fruit was known to the

nurseryman. There is a still more
weighty reason why we should endeavor
to have a uniform system of nomencla-
ture. It is nowadays recognised on all

sides that the aid of scientific expert

knowledge is a necessity in many of the

operations of fruitgrowing. We have to

depend on such knowledge for the pre-

paration of the various formulae which are

used in spraying, or in directing us to the

best and most economical methods of

applying manures. It has already hap-

pened more than once to my
own knowledge, that valuable in-

formation, having special reference to one
particular variety of fruit has been pub-
lished by the fruit experts of some of the

other States, but this information has
proved either misleading or of no service

;

because while the experts were referring

to one kind, another variety was under-
stood by the growers here. From eco-

nomic and commercial grounds alone, I

think it is desirable that there should be a

recognised system of nomenclature estab-

lished in tbe Commonwealth. There are,

however, other reasons of a more abstruse

nature which, I submit, would very pro-

perly prove a subject for scientific re-

search. It will be found that fruits can
be classified under distinct heads or

groups, and that there are characteristic

features which will enable the observer to

place them in their proper order or group.
I would lay down the principle that, as
far as may be possible, the names of

fruits should convey some idea of their

character and quality. This is already
done in some instances, and we look for

the buttery, melting characteristic in the

Beurre class of pears. Other names con-

vey some idea of the locality from
which they originated. All this may be
very proper, but to crowd our fruit cata-

logues with the thousand and one syno-

nyms, many of which are meaningless and
absurd, is surely not a desirable course to

adopt. As an instance of what I mean, I

was called upon to judge some fruit at one
of the principal shows on the North-West
Coast, and amongst other exhibits there

were three plates of apples which were
entered by the names of Dolly, Moll;y, and
Polly. This is an extreme case, I admit,
but such incongruities are not so rare as

might be supposed. I should like to see

the work of classifying and naming our
fruits carried out on some distinctly scien-

tific and commonsense basis, and I am
convinced that when this is properly done
it will be found to have an important
economic value to the fruitgrower. With-
out wearying you with details, it might
be interesting to draw attention

to one of the modes in which
this inquiry should be pursued.
Botanical classification is determined very
considerably by the various processes of

fructification, and in describing fruits

tnemselves the formation of the ovary or

seed vessels forms tbe starting point of our
investigations. The variations, however,
are in many cases not so obvious as might
be imagined, and it is necessary to sub-

mit the fruit to close and careful examina-
tion, before it is possible to discover dis-

tinctive points of difference. With some
fruits this is comparatively a simply pro-

cess, but with others it has yet to be

ascertained whether they can be classified

by any system, which will be suffi-

ciently invariable to prove satisfactory and
reliable. In the case of pears, no system
has, up to the present time, been found
which can be relied on, for none of the

principal structural features of this fruit

are invariable. From the same tree

—

even from the same branch— fruits can be

obtained which differ so completely from
one another that no reliance can be placed
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on any system of nomenclature which is

based on the internal structure of the

fruit. I do not say that some system will

never be discovered, for I believe that

we shall sooner or later find some method
by which we shall be able to separate and
classify all the various species and
genera. With apples it is different. Thanks
to the careful and long-extended researches

of such eminent pomologists as Diel,

Dochnahl, and thd veteran, Dr Hogg, it

has been discovered that there are certain

variations in the structural form of the

ovary which are sufficiently marked and
constant to enable a system of nomencla-
ture to be based upon them. I will

briefly describe the process of identifica-

tion. On cutting an apple in halves from
top to bottom it will be noticed that there

is an openmg from the crown or flower

end of the fruit extending towards
the core, and that this opening, or tube
as it is termed, is shaped either like

a funnel, or else is conical. At
various positions on the sides of this

opening will be found the atrophied re-

mains of the stamens, which are on the

inside of the tube, while on the outside of

the tube will be seen the remains of the

sepals or flower. Patient research has
shown that these characteristics are

sufficiently invariable to enable the

pomologist to separate the different

varieties of apples into distinct classes,

such as : Apples with a funnel-shaped
tube, and apples with a conical tube.

These may again be sub-divided into three

classes, viz : — Apples with marginal
stamens ; apples with rpedian stamens ;

and apples with basal stamens. There
are also other differences of structure
which are sufficiently constant in each
variety to enable a reliable classification to

be made. Turning to another subject,

which, as far as 1 am aware, has been
completely overlooked by our orchardists

—I refer to the pollination of fruit trees

—

I would point out the great importance
which this process of nature is to the
fruitgrower. It is the answer to the often-

repeated question, " Why do not my trees

bear better ? ' Fruitgrowers have long
known, though they may never have
tried to discover the reason why,
that certain varieties of fruits are
less fertile than others. It is, however,
now recogoised by experts that there is a
simple reason for such infertilicy, and

that many fruits are practically self*

sterile. What I mean is, that it has been
proved that some fruits are almost
entirely incapable of being fertilised by
their own pollen, and require cross-

fertilisation Defore they can become
fruitful. This is a very interesting ques-
tion, and presents some striking features.

Ii has been proved to demonstration that
certain fruits should never, as is ordinarily

the case, be planted in blocks together. I

need not point out how important such a
question is to anyone who intends to

plant out a new orchard. It is probable
that all our fruits would be improved by
affording them the fullest change of

pollen that can be obtained. This can
be easily effected by alternating rows of

different kinds, and without adding very
materially to the difficulties of picking
and separating the varieties. To show
how real the advantage is which may be
gained by adopting this course, I may
mention the case of a large pear orchard
at San Jose, in California, which containsd
4000 Bartlett, or, as we know them here,

Williams's Bon Chretien pear trees. For
some years this orchard was absolutely

unproductive, but when the owner, in

despair, cut down alternate rows and
regrafted them with other kinds, imme-
diately the fruit began to set. and he has
obtained a good yield ever since. Long
before I had heard of this and similar

experiments, my attention had been
drawn to the subject, and as far back as

1889, I began to make a series of experi-

ments, which, to my mind, were con-
clusive. As I believe they afford a com-
plete proof of the contention I am
making, that certain kinds of fruit are

naturally more or less self-sterile, I will

briefly describe them. I took a series of

32 blossoms of the Winter Nelis pear,

one of the shyest bearers we have, and for

a number of years in succession, I

fertilised the blossoms— one-half with
pollen from the same cluster of buds
or from the same tree or variety,

while the other half I cross fertilised

with pollen from some other variety,

which was generally that of the

Napoleon or Vicar of Winkfield. The
results of these experiments for the first

three years were as follows :—Out of 16
Winter Nelis blossoms, fertilised with
Winter Nelis pollen, on an average only
one fruit set ; out of 16 Winter Nelis
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blossoms, fertilised with Napoleon pollen,

on an average 15 out of the 16 set their

fruits. I have since then repeated this

experiment with almost precisely similar

results, and I can also point to several

living examples of trees, that were pre-

viously infertile, now bearing good crops,

owing to a portion of them having been
grafted with scions from another variety.

The most striking instance of the success-

ful results of cross fertilisation is to be

seen in the orchard of Mr Eccleston, on

the Bridport road, near Scottsdale. This

gentleman has systematically grafted a

portion of each tree with scions of another

variety, selecting in preference sorts

which ripen with pollen about the same
time. The results of this treatment have
been in every way satisfactory. Without
unduly taxing your patience, I should

like to mention that, as the period during

which such experiments can be carried on

is extremely limited, there is all the more
reason why we should enlist as many
observers as possible. A blossom which
expands, say, at 7 o'clock in the morning
is fertilised, and has begun to contract by
10 at the latest, when, 0( course, nothing

more can be done in the way of experi-

ment. I will not attempt to detail any
more of the subjects which I consider

should engage the attention of observers,

beyond remarking how little notice has

been paid to the first principles of success-

ful manuring. The elementary idea of

returning back to the soil that which has
been extracted from ic never seems to

enter into the minds of many of those

who year by year expend large sums in

applying manures, which in some in-

stances are inappropiiate and unneces-

sary, while the actual wants of

the trees are unconsidered. It

would be of immense value to the

orchardist if we knew more definitely the

exact proportions of the manurial sub-

stances which are exhausted year by year

by an average crop of fruit. No chemical
analysis of the soil will tell us what
amount of plant food is available to the

trees, for the chemist extracts by his acids

in a few moments that wbich it may take

the trees years to procure naturally in a

soluble condition. Before I close I

should like to refer to one more subject

about which we practically know nothing,

but which must exercise a very marked

influence on the vitality and vigor of our
trees. I allude to the relation between
stock and scion. We know that the re-

sult of grafting is to perpetuate the
variety from which the scion, has been
taken, but we do not yet understand how
far the scion is influenced by the stock.

That it has an influence there is not the
least doubt, and it has been shown that
by continued grafting and regrafting on
stocks of an early or late variety the
season of a fruit can be either hastened
or retarded. The only authority on this

subject that I know o"*^ is the celebrated

animal artist, Mr Harrison Weir, who has
for upwards of thirty > ears been carrying
on experiments which have proved beyond
question that the influence of the stock on
the scion is more important than is gene-
rally supposed. The common idea of

grafting is that it makes no difference

what kind of stock is used so long as we
cars get the scion to take. I need only
instance one case to show the fallacy of

this idea. The Kentish cherry stock is

frequently employed as a stock fer graft-

ing ; those who have so used it must have
noticed that, while the scion grows freely

the stock does not keep pace with it, so

that it is no uncommon occurrence to

find the scion above the graft fully three

or four times the circumference of the

stock below. I submit that in this direc-

tion there is scope for further investiga-

tion. I could go on enumerating many
other subjects which are not only inter

esting in themselves, but which both
directly and indirectly would have an im-

portant economic value to the fruitgrower.

I have said enough, I trust, to show that,

in one branch of agronomical work alone,

there is a wide scope for systematic and
careful reseaich and investigation The
ordinary farmer or fruitgrower has not

the time, nor in some instances the

facilities, for conducting experimental

work, and it is therefore to my mind
necessary that this should be carried out

by those who have more leisure, and who
have better opportunities for conducting

such investigations. I am convinced that;

if the members of the Eoyal Society see

fit to establish a section to deal with

matters such as those I have referred to,

very great good might be effected, both

from a scientific as well as an economic
point of view.
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CHARACTERISTIC PLANTS OF KETTERING AND ITS
IMMEDIATE VICINITY.

[By R. M. Johnston, F.S.S.]

Read August Uth, 1903.

The following is a classified list of

plants collected within the limits of the

township of Kettering in the month of

November, 1901. The greater part of the

shrubs and herbs were in flower, and the

collection, although far from complete,

may be regarded as speeiaMy representing

Hke characteristic flora of this beautiful

seaside locality.

It is hoped that the publication of this

list of the characteristic plants of Ketter-
ing will induce lovers of botany elsewhere
to prepare similar lists, and thus extend
our knowledge of the distribution of the
irrteresting flora of this island.

•

SYSTEMATIC LIST OF PLANTS.

ORDER DILLENE^.

Hibbertia billardieri, Muell.: CUmbing
Hibbertia.

Hibbertia serpillifolia. Br. : Yellow
Thyme.

ORDER VIOLET.

Viola hederacea, Leb.: White Violet.

ORDER PITTOSPORE.^.

Billardiera longiflora, Lab. : Purple
Berry.

ORDER POLYGALB^.
Comesperma voiubile, Lab. : Blue

Creeper.
Comesperma retusum, Lab. : Purple

broom.
ORDER TRBMANDRBiE.

Tetratheca pilosa. Lab.: Purple heath.

ORDER HYPERICE^.
Hypericum japonicum, Thub., St.

John's Wort.
ORDER LINB^.

Linum marg'nale, Cunn. : Native
Flax.

ORDER GERANIACE^.
Oxalis eorniculata, L.: Yellow oxalis.

EriostemoQ virgatus, Cunn. ; Dwarf
Wax Flower.

ORDBR STA€KH0nSEJi:.

Stackhousia linariasfolia, Cunn. : Native
mignonette.

ORDER RHAMNB^.
Pomaderris apetela, Lab. : Bastard

Dogwood.

ORDER LEGUMINOSE.K.

Daviesia ulicina, Br.: Spiny Native
Hop.

Pultenaea diffusa, H. : Native Gorse.
Pultenaea daphnoides, Wend. : Wedge

-

leaved Pultenaea.

BossicTBa riparia, Br. : Leafless Pea.
Acacia penninervis, Sieb. : Willow-

leaved Acacia.

Acacia myrtifolia : Myrtle Acacia.
Acacia discolor, Wild. : River Wattle.
Acacia decurrens. Wild. : Black Wattle.
Acacia melanoxylon, Br. : Blackwood,

Lightwood.
Acaeia dealbata, Link. : Silver Wattle.

ORDER SANGDISORBE.IC.

AcEena sanguisorbaee, Vahl. : Bidgee-
Widgee.

OR»ER SAXIFRAGE.^:.

Bauera rubioides, Andr.: Native] Rota.

ORDER BROSBRACE^.
Drosera auriculata, Back : Sundew.
Drosera peltata, Sm.: Fringed Sundew.

ORDER MYRTACE^.

Baeckia diffusa, Sieb.: "Pretty Becky."
Leptospermum scoparium.Frst., sharp-

leaved Tea Tree.

Leptospermum lanigerum, Sm.: Downy
flowering Tea Tree.

CalHstemon salignus, D.C.: Yellow
Bottle brush.

Eucalpytus amygdalina. Lab.: Pepper-
mint Gum.

Eucalyptus regnans, L'Her.: Swamp
Gum.

Eucalptus globulus, Lab.: Blue Gum.
Eucalyptus acervula, H : Red Gum.'
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ORDER COMPOSITiE.

Olearia (Aster) lepidophylla, B.; Tiny-

leaved Daisy bhrub.
Olearia (Aster) viscosa : Dwarf Musk

Tree.

Olearia (Aster) floribunda, B. : Dwarf
^liisk Tr66

Olearia (Aster) stellulata, D.C.: Daisy

Tree.

Brachycome decipiens, Hk. : Native

taisy.

Cassinia aculeata, Br.

Helichrysum scorpoidies, Lab. : Yellow

Everlasting,

Helichyrsum dealbatuna, Lab. : White
Everlasting"

Bedfordia salicina, D.C. : Dogwood.

ORDER STYLIDE^.

Stylidum graminifolium, Swz. : Trigger

Plant.

ORDER CAMPANULEiE.

Wahlenbergia gracilis D.C. : Blue Bell.

ORDER GOODENIACBJE.

Goodenia geniculata, Lab. : Silky-

stemmed Native Primrose.

Goodenia elongata, Lab. : Smooth-

stemmed Native Primrose.

Goodenia ovata, Sm. : Shrubby

Goodenia, Parrots' food.

ORDER EPACRIDEii:.

Astroloma humifusum, Br. : Native

Cranberry.
Leucopogon ericoides, Br. : White-

beard.
Lissanthe strigosa, Br. : Little Peach-

berry.

Epacris impressa, Lab. : Pink and

White Heath.
Epacris exserta, Br. : White Heath-

Epacris languinosa : Native Kocket.

Sprengelia incarnata, Sm., Spiny-

whorled Heath.

ORDER GENTIANEi?^.

Gentiana saxosa, Frst. :

Gentian.

Mountain

ORDER eCROPHDLARIACB^..

Euphrasia brownii, Muell. : Eyebright.

ORDER LABIATiE.

Westringia rosmariniformis, Sm.

;

Dwarf Native Liiaq.

ORDER POLYGONE-S.

Muehlenbeckia adpressa, Meisn, : Mac-
quarie Harbor vine.

ORDER LAURACEiE.

Cassytha glabella, Br. : Wire-grass.
Cassycha pubescens, Br. : Native

Mistletoe.

ORDER THYMELE.E.

Pimelea linifolia, Sm. : Eed-eap
pimelea.

Pimelea humilis, Br. : Native Clover.

Pimilea nivea, Lab. : Cotton Shrub.

ORDER PROTEACE.^.

Hakea microcarpa, Br. : Dwarf fruited

Native Pear.

Lomatia tinctoria, Br. : Honey-scented
Guitar Plant.

Banksia marginata, Cav. : Honey-
suckle.

ORDER CASUARINE^.

Casuarina suberosa, Otto. : He-oak.

ORBER SANTALEiE.

Leptomeria billardieri. Br.: Native
Currant.
Exocarpus cupressiformis,Lab. : Native

Cherry Tree.

ORDER ORGHIDE.!: .

Gastrodia sesamoides, Br. : Native
Potato.

Micortis porrifolia, Spreng. : Green-
grassy Orchid.

Chiloglottis gunnii, Lind. : Ant Orchis.

Caladenia pulcherrima, Muell : spider

rchis.

Caladenia suavolens, Reich.:

Caladenia carnea, Br.: Tiny Pink Cala-

denia.

Thelmitra ixiodes Swz. : Purple-spotted

Native hyacinth.

Thelmitra longifolia, Frst.: Native

Hyacinth.
Prasophyllumbrevilabre, H.: Pink-lipped

Fly Orchis.

ORDER IRIDE.E.

Diplarrhena morrra, Lab.: White Iris*

Patersonia glauca, Br.: Parple Iris.

ORDER hypoxide;e.

Hypoxis glabella, Br.: Yellow E[ypoxia



40

ORDER LILIACE.i:.

Dianella longifolia, Br.; Blue Berry.

Arthropodium paniculatum, Br.; Filmy-

stemmed " Cherry-pie."

Chamsescilla (Caesiajcorymbosa, MuelL;
Dwarf Blue Lily.

Thysanotus patersoni, Br.: Little Twin-
ing Sar Lily.

Stypandra caespitosa, Br.: Little Yellow
Star Lily.

ORDER XYRIDE.^.

Xyris operculata, Lab.: Flowering
Rush.

ORDER JUNCE.E.

Xerotes longifolia, Br.: Sagg.

ORDER CYPERACE.^.

Gymnoschsenus sphserocephalus, H.:

Button-grass.

Cladium psittacorum, MuelL: Cutting-

grass.

FILICES.
ORDER POLYPODE^.

Lomaria discolor, Wild : Water Fern.

Lomaria capensis, Wild : Brush-fern.

Lindsaya linearis, Swz. : Bog Maiden-
Hair Fern.
Adiantum iEthiopicum, L. Ma. :

Maiden-hair,
Pteris aqulina, L. : Bracken.
Asplenium flabellifolium, Cav. : Fan-

leaved Spleenwort.

Cheilanthes tenuifolia, Swz. : Parsley

Fern.
Aspidium aculeatum, Swz. : Cat-head

Fern.
Aspidium capense. Wild: Hard Fern.

Dicksonia antarctica, Lab. : Tree
Fern.

Gleichenia circinata, Swz. : Climbing
Zig-zag Fern.
Gleichenia dicarpa, Br. ; Zig-zag Fern.





A GEOLOGICAL EXCURSION TO PORT CYGNET
IN CONNECTION WITH THE AUSTRALASIAN
ASSOCIATION FOR THE ADVANCEMENT OF
SCIENCE, 1902.

By W. H. Twelvetrees, F.G.S.,

Go vernmerd Geolog i.st

[Read May 12. 1903.]

The interest attaching to tlie plexus of felspathoid rocks, now
known to occur at Port Cygnet, led to a flying visit being
paid to the locality by members of Section C. (Geology) of

the Anstralasian Association for the Advancement of Science,

in January, 1902. The occurrence of this division of eruptive

rocks in Tasmania is so restricted, and their development is

exposed so instructively, that a brief account of the excursion

will be interesting to others besides the actual visitors.

Seventeen members took advantage of the opportunity,

and travelled to Port Cygnet by one of the Channel steamers,

making the trip in a few -hours. A call was made at

Kettering, in the D'Entrecasteaux Channel, where Professor

E. C. Hogg led the party to an exposure of Permo-Carboni-
ferous till, with glaciated pebbles. Oyster Cove, where the

belt of alkali rocks comes through from Port Cygnet, was
not visited, the entire energies of the expedition being
reserved for the better known area at Lovett. Elaeolite

syenite, essexite and alkali rocks with trachytoidal ground-
mass, occur at Oyster Cove.
The assistance rendered to the cause of Science by the

Hon. Edward Mulcahy, the then Minister of Lands, Works,
and Mines, in lending the services of the two State geologists,

was appreciated by the members and duly acknowledged at

the time. Despite the short time at the disposal of some of

the professors, who had to return to Hobart to attend a

meeting of Council, the area examined was considerable, the

only regret being .that members could not linger a few days
longer at a spot which it was recognised must eventually

become one of classic interest to petrograjDhers.

As the steamer drew near to the jetty at the head of the arm
of the Huon, known as Port Cygnet, about a mile south of

the township of Lovett, the scene was owned to be highly
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picturesque. Wooded heights ascend from the water's edge
on each side, and large fi'uit orchards diversify the aspect of

the slopes. The view eastwards is shut in by the high range
in the background, a ridge of Mesozoic diabase (dolerite),

the holocrystalline plagioclase-augite rock, which H. M.
Johnston shows, is prolonged southwards from Mt. Wellington
and apparently forms the axis of the peninsula which divides

the w^aters of Port Cygnet from the Channel. This high
ridge is flanked by Permo-Cai'bonifei'oas sandstone and miid-

stone on either side, and, according to V. J. Ernst, crosses

the zone of alkali rocks in their N. E.-S.W. course. West-
wards the same Permo-Carboniferous beds are found, also

broken through by the elseolite syenites, tinguaites and allied

rocks, which the members of the Section now hastened to

examine in s?fu.

At the extreme head of the arm the water is shallow, and
old residents say that it has receded considerably in recent

years. The shores are flat, and no good exposures of rock
are visible. The first outcrop of the alkali rocks is seen on
the shore, between the two jetties, but a more striking

development occurs at, and immediately south of, the

Regatta ground. This point, the termination of a projecting

headland a few hundred feet wide, consists of oJaeolite-syenite

with varieties of alkali and alkali-quartz, syenite passing at

each margin into darker varieties, which have been determined
by Professor H. Rosenbusch, towhom samples were submitted
by the Mines Department, as jacupirangite, essexite, and
nephelinite (or monchiquite). Generally speaking, there

are no sharp divisions betw^een the central mass of light-

coloured syenite and the dark marginal rocks, though well-

detined bands and veins of the lighter rock traverse the

other, sometimes in such profusion as to form a meshwork.
At other times the most gradual variation is seen from one
to the other, the lighter variety growing darker by imper-
ceptible stages. The darker rocks also vary considerably,

both in texture and colour. It is impossible to resist the

conclusion that we are here in the presence of an example of

magmatic differentiation. The leucocratic centi-e is elfeolite-

syenite, and the dark marginal rocks are diiferentiated

products. Of the latter, the mica nephelinite (containing

large crystals of biotite) has only been found as scattered

stones, but a little excavation work would probably reveal

the bed-rock. The locality is between the Regatta Box and
the Point. Professor Rosenbusch says this rock is nepheli-

nite with the habit of a monchiquite, to some extent actually

a monchiquite with a groundmass of nepheline, instead of

analcime or glass. Monchiquite is usually considered to be



BY W. H. TWELVETREES. 43

a rock composed of the dark silicates in a gronndmass of

analcime. Some authors affirm the analcime to be Primary,
others believe it may be the hydration product of original

glass.

I'he essexite of the Regatta ground is a dark dioritic-look-

ing rock found at the water's edge below the Regatta Box.
I have also seen it at Oyster Cove. It consists of labradorite

and andesine felspars + augite + amphibole with quartz

and iron oxide. Although it possesses the characteristics of

its family, it differs, according to Professor Rosenbusch, in

type from other essexites known to him, and requires further

study.

The jacupirangite (nepheline + augite) is not always so

intensely pyroxenic as typical specimens from Jacupiranga.

Professor Rosenbusch has, with his usual kindness, fur-

nished me w^ith the following note upon it.

" It is a highly pyroxenic differentiation of the elasolite

and alkali syenites at the Regatta ground, Port Cygnet, and
possesses the characters of the so-called jacupirangite of

San Paulo, in Brazil, and of Alno, in Sweden. It would be
rather interesting to examine the sand of any adjacent creeks

which may flow over the syenites with this jacupirangite

facies. The interesting mineral, Baddeleyite (Zr Oo) may
be expected to occur."

Further south from this promontory a few dykes were
visited on the shore of the Arm, |traversing mudstones of

Permo-Carboniferous age. One is a green solvsbergite

porphyry, its colour due to aegirine. It contains parallel

layers of porphyritic tabular crystals of sanidine. Another
dyke, a little further south, contains the new variety of

garnet, Johnstonotite. It is a mica solvsbergite. Professor

Rosenbusch calls attention to an undetermined mineral
which he has observed in it. He says .

—

" This rock contains in small quantities, but widely dis-

tributed, a strongly refractive, red, transparent, isotropic

mineral, which I have noticed in many other rocks of the

alkali series, but which I have not been able to determine
yet. I suspect that it belongs to the pyrochlore group."

The next day the party visited Mount Livingstone, one
mile N.E. of Lovett, where large collections were made of the

beautiful elaeolite syenite porphyry, which seems to form
the axis of the hill, and can be gathered in loose blocks on the

crest. These rocks had been previously designated phono-
litic trachyte and nosean or hauyne trachyte by the writer,

but Professor Rosenbusch has identified them as elaeolite

syenite porphyries with trachytoid groundmass. He has

taken the trouble to accompany his identification with the
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followintr remarks. Speaking of the porphyry with the
large biscuit-like felspar crystals ("magpie' locally), he
says :

—

" Large crystals of orthoclase with splendid cleavage

parallel to P (001), M (010), and (lOl), a little triclinic

felspar, a few pseudomorphs of natrolite after nepheline,

pseudomorphs of iron ores after nosean and biotite (?) and
some garnets lie in a very fine fluidal trachytic groundmass
of felspars. The pseudomorphs after nepheline are the most
charming aggregates of natrolite that I have ever seen,

except in the tinguaites from Alno. At the same time it is

also possible that the original mineral was sodalite. These
psendomorphs are also enclosed in the felspars. The rock is

strongly impregnated with pyrite. I hesitate only w^iether
to call it an alkali syenite porphyry or on elaeolite syenite

porphyry."
The pseudomorphs of iron ore after nosean have been a

piizzling question for some time, and I sent a slide to Pro-
fessor Rosenbusch containing a section of one of them plaiiily

replacing garnet, and suggested that garnet may have been
the original mineral in all instances. The Professor's reply
shows an openness of mind which is refreshing to meet
with now-a-days. It is as follows :

—

" I agree with you in referring the iron ore pseudomorphs
in the slide which you sent me to garnet (melanite). At the
same time, I am not sure whether this holds good for the
pseupomorphs in my slides. It may possibly do so. The
diiference in habit may be due to varying thickness of the
slices. In my slices the forms remind me of nosean in

leucitophyres and allied rocks. Had I seen your slide first,

perhaps my interpretation would not have occurred to me."
It may, therefore, well be that some of these iron ore

pseudomorphs are really after nosean, while others replace
garnet. Fi'om the fact that we have undoubted nepheline in

in this gi'oup of rocks, it is likely that the mati-olitic pseudo-
morphs are after nepheline.

Closely allied with the above is a fresh-looking garneti-

ferous porphyr}^ of trachytic aspect, with glistening

phenocrysts of sanidine, and spotted in places rather
abundantly with small soft grey or white crystals of

haiiyne or nosean. Nosean trachyte or phonolite appeared
a convenient name, but Professor Rosenbusch call it a
melanite-bearing elaeolite syenite porphyry. He writes :

—

"The felspar is fresh and like sanidine. A few small
elaeolites are couA^erted for the most part into aggregates of

natrolite. The dark constituent is an emphibole with
C :

6' = 20° 7

—

a weak, ( = /; blue green, ^ greenish yellow.
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The garnet is fresh, zonal ly marked, highy idiomorphic, and

occurs not only as phenocrysts, but also as a constituent of

the trachj^toid groundmass."
The nosean mineral, though plentiful in many specimens

of the rock, is rare in others, and is sometimes quite

absent. A suggestion was made to me in Victoria that

the identification of the nosean might be incorrect. I felt

satisfied that no mistake had been made, and Professor

David, lo whom I showed a slide, confirmed the reference.

Professor Rosenbusch also recognised nosean, or haiiyne, in

a slide which was sent to him. He says :

—

" Whether haiiyne (rich in Ca) or nosean (rich in Xa) is

present cannot be determined without chemical investiga-

tion, but one of these two minerals is undoubtedly here."

I do not know that nosean or haiiyne has been recorded

elsewhere in Australasia.

Mount Mary is situate to the west of Lovett, and a trip

made to it disclosed the occurrence of other members of the

alkali series. The elaeolite, or alkali syenite porphyry, with

the biscuit-like felspar phenocrysts, was seen at the Mount
Mary mine, and a little above it the hillside was strewn with

stones of green tinguaite, or fluidal tinguaite porphyry.

The summit is occupied by a grey tinguaite porphyry, with

large glassy sanidine felspars, and rich in fresh-looking

melanite, but poor in nepheline. It occurs in contact with

Permo-Carboniferous sediments, impregnated with pyrites.

Near the summit are outcrops of the alkali syenite

intrusion, which apparently forms the mass of the moun-
tains.

On the Back Road the plutonic rock is well exposed. With
respect to this Professor Rosenbusch writes :

—

" It consists of dull orthoclase, fresh and beautifully

zoned albitic felspar, with basic margins; augite (f- ^^48°)
green in colour, with occasional narrow margins of deeper

tint passing over into aegirine aagite. The rock belongs to

the alkali augite syenites, though it does not agree with

either Pulaskite, Nordmarkite, Umptekite, or Laurvikite,

&c. ; in fact, it does not correspond exactly with any of the

numerous rocks of that series. According to its dominant
structure, I would call it either an alkali syenite with

porphyritic facies, or an alkali syenite porphyry with

granular facies."

The visit of the members of Section C. to Port Cygiiet

has proved of double value to the cause of geological

science, inasmuch as it has led to the above remarks from
this great Grerman master of petrology.
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These intrusive rooks carry pyrites, and along the lines of

their contact with the Permo-Cai'b(jniferous sedimentary

strata some silicification has taken phice, accompanied by a

concentration of pyrite. Some of the contact stone assays

5 to 6 ozs. silver and from fdwt. to 2 or 3 dwts. gold per

ton. The district has yielded about 3000 ozs. alluvial gold,

most of which was derived from the small flats near

Lymington.
The variations which distinguish the Port Cygnet rocks

from alkali rocks elsewhere may be appealed to in illus-

tration of the theory of petrological provinces. They
cannot be exactly correlated with the known members of the

series elsewhere, and possibly new names may be required

for some of them.
The study of the group is not complete, and as it pro-

gresses readjustment of the nomenclature are inevitable, but

at present the series would be arranged as follows :

—

ALKALI ROCKS.

Family 1.—Alkali Granite.
Not represented.

Family 2.

—

Alkali Syenite.

{a) Plutonic representatives :
—

1. Quartz augite syenite : a medium-grained, yellowish

rock at Regatta Point (alkali felspar + augite +
quartz).

2. Alkali syenite at Regatta Point and on Back Road
(orthoclase and albitic felspar + augite + amphibole
with accessory biotit^, quartz, sphene, and apatite).

Has frequently a porphyritic facies.

Family 3. Elaeolite Syenite. .

(a) Plutonic representatives :
—

1. Elaeolite syenite : coarse syenite rock at Regatta Point,

and near top of Mount Mary (alkali felspar + elaeo-

lite -f- alkaline pyroxene + amphibole). Contains
melanite and biotite, also hydronephelite after elaeolite

[or sodalite], and accessory sphene and apatite.

(b) Complementary and dyke representatives :

—

1. Elaeolite Syenite porphyry, viz -

(i.) The biscuit felspar rock on Mount Livingstone
and Mount Mary ("Magpie") [orthoclase
and a little triclinic f('ls])ar -\- alkaline
pyroxene and am])liibole + melanite and iron

ore pseu(lomori)hs after nosean and garnet
with natrolitic pseudomorphs after nepheline
(or sodalite)]. Has a fluidal felspathic

ground mass.
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(ii.) The nosean rock on Mount Livingstone, closely

related to the preceding. (Sanidine -f am-
phibole + alkahne pyroxene + melanite +
nosean or haiiyne. Aggregates of natrolite

after small crystals ot nephehne.

2. Mica solvsberirite. Dyke on beach one mile south

of Regatta Point : (orthoclaso and albite felspars

+ brownish yellow mica -(- garnet + a pyrochlore

mineral (?).

3. Solvsbergite porphyry . a little north of the preceding.

(Phenocrysts = sanidine + aogirine and natrohte

after aegirine. Groundmass = acicular aegirine +
sanidine + analciine and a little nephehne.

4. Tinguaite porphyry : On Mount Mary (Phenocrysts =
aegirine augite + melanite + sanidine + sphene +
nepheline. Groundmass = sanidine + acicularj^^aegi-

rine + analcime.

5. Jacupirangite : at Regatta Point (nepheline + augite.)

Family 4.

—

Essexite.

(a.) Plutonic representatives.

1. Essexite, dark, dioritic-looking rook below the Regatta

Box (Labradorite and andesine felspar + augite +
am phibole + quartz).

Family 5.

—

Theralite.

(«.) Plutonic representatives absent.

(Z>.) Complementary and dyke representatives :
—

1. Mica nepheUnite. At Regatta Point (Nepheline +
augite 4- biotite + araphibole and accessory] apatite.

Has the habit of a monchiquite.

Family 6.

—

Ijolite.

This is not represented, unless with H. Stanley Jevons* we detach

jacupirangite from the elaeolite syenite family and place it among
the felsparless ijolites. Its tendency to variation in mineral consti-

tution and its usual intimate association with elaeolite syenite incline

me to retain it as a differentiation of that magma.
The alkali rocks are also f >und in other parts of Tasmania, and to

make their enumerations complete I cite the additional iocalties,

viz :

—

Family 4.

—

Essexite.

(c) Effusive representatives :

—

1. Trachydolerite : the bluffs at Table Cape and Circular

Head (labradorite + augite + olivine, with analcime
and apatite (and nepheline ?).

2. Melilite basalt : on the Shannon Tier, at Sandy Bay,
and near Rokeby (melihte + olivine (sometimes as

fayalite) + augite -j- perofskite.

* A systematic nomenclature for igneous rocks. H. S. Jevons, M.A.,
Geol. Mag- 1901,p. 304.
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Family 5.

—

Theralite.

(c) Effusive representatives :

—

1. Nepheliriite : on the Shannon Tier (nepheline + augite).

2. Limburgite : a dyke on the Emu Bay railway, near
Burnie (olivine + augite).

The alkali rocks form one of the two primary divisions of the

eruptives. One division is that comprising granites, syenites,

diorites, gabbro, and the ultra basics : the other comprises
the filkali eruptives. The latter, though not so universally abun-
dant as the former, illustrate a remarkable aptitude for differentia-

tion in the alkaline magma : hence numerous variations from
typical forms and increasing additions to the nomenclature. The
occurrences of Tasmanian rocks belonging to this division are con-
sequently of distinct interest to both the petrographer and the

geologist.



TASMANIA : FROM A MANUFACTURING AND
IMMIGRATION POINT OF VIEW, AND HER
NATURAL ADVANTAGES.

By A. O. Green,

(Read May 12th, 1903.)

When we read of twenty thousand immigrants arriving in

the north-west of Canada in a single month, it seems hard

to account for the very slow increase of the population in

Tasmania, especially when her many advantages are con-

sidered.

It is the object of this paper to enumerate these advan-

tages. In doing so, it will be necessary to state some things

that are self-evident to us ; but it is good to recognise the

advantages of the land we live in, and, if the knowledge can

be communicated to others, it may tend to the success of

the object in view, namely, to increase our preseut population

of about one hundred and eighty thousand people very

considerably.

Our small population has been one reason of our fewness,

as in the past, owing to artificial divisions among the States

of what is now the Commonwealth of Australia ; our produce

was shut out from the markets of the mainland, so that

practically we could only deal with the small population of

the Island. Now oar local customers, owing to the Federa-

tion of Australia, number nearly four millions, and a great

impulse has been given to the trade of the Island, which if
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taken advantage of, may lead to Tasmania becoming a

mannfacturing and distributing centra for Australia.

Position.

Tasmania is very favourably situated geographically, being

only a short distance to the south of the mainland of

Austi-alia, and, roughly, in a central position with regard to

the coast line of that country. It is also in the direct line

between New Zealand and South Africa. Its shore line is

considerably broken by deep inlets of the sea, and the

greater part of the country is near water carriage, thus

bringing the markets of the world within easy reach, at a

small cost for carriage.

Climate and Soil.

The climate is equable and temperate, and the rainfall is

regular, so that extremes of drought and heavy floods are

unknown
;
in favoured situations oranges and lemons can be

ripened in the open air
;
geranium hedges are common, and

snow only lies in the elevated districts. The days are

usually bright and pleasant, and the nights, even in the

hottest summer, are cool and bracing.

The central parts of the Island are at an elevation of 1000'

to 3000 feet, and it is easy to get a considerable change of

climate by travelling a short distance. Upon these upland

districts are large lakes, supplying quickly falling streams,

from which ample power can be obtained.

Soil.—The soil is of good average fertility, and in some

districts exceptionally fertile. The average crop for the

Island is over 20 bushels of wheat to the acre, and 5 tons of

potatoes. In some districts the average is considerably

higher, and potato crops of 12 tons to the acre are not

uncommon. In well-managed orchards three to five hundred

bushels of apples are picked per acre.



BY A. O. GREEX. 51

Advantages.

The present year is the one hundredth since Tasmania was

first colonised, and on every side there are indications that

in the near future Tasmania will become one of the most

prosperous States of the Empire. The towns, though small,

have most of the conveniences of large European cities, in

the way of water supply, well-paved streets, good buildings,

telegraphs, telephones, gas, electric light, and electric trams.

The country districts are connected w4th the ports by lines

of railway, and good macadamised roads ; the countr}' has

been opened. The effect of climate and soil on the grow^th

of crops and the rearing of cattle and sheep is well known.

The method of dealing with fungi and insects inimical to

cultivated crops has been put upon the solid basis of experi-

ence, and there is every prospect of remunerative employ-

ment for a very much larger population than Tasmania has

at present. While Victoria was passing through the first

excitement of the gold diggings, Tasmania supplied a ver}^

large portion of the food of that colony, and, owing to the

facilities of water carriage, can still place produce in Mel-

bourne and in other capital cities of Austi-alia at a flower

rate for freight than mainland districts that ai-e veiy much

nearer to those capitals.

. The advantages of the climate and soil of Tasmania have

been brought into great prominence by the dry seasons that

have obtained upon the mainland, culminating in the severe

drought of last year, and many mainland farmers are coming

to Tasmania to farm, where the land laws are liberal, the

horrors of drought, extremes of heat, and devastating floods

are unknown, and in many places grass is green all the year

round. Also, owing to her position, and available water

power, and that factory legislation in Tasmania places less

restriction upon trade than other States of the Common-
wealth do, it is certain that factories will be set up in

Tasmania in preference to other parts of the Australian
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mainland, and there is already a noticeable increase of

activity in agriculture, trade, and manufacture.

Freetrade,—In the past the transfer of produce was very

much hindered by intercolonial duties, but these are now all

done away with.

Small Industries-

It is undoubted that in the first place the prosperity of

new countries must depend largely upon agriculture,

especially upon what are termed small industries—industries

where profits are derived from the economical working of the

soil, and which enable large families to live comfortably on

small acT cages. The growth of fruit and potatoes meets

this requirement, and thereby it is quite possible to have a

population of as much as one to the acre. In this, these

industries differ widely from what until recent years has

been the staple industry of the State—the rearing of sheep

and export of wool. In rearing sheep, people strive for

loneliness, so that the sheep may not be disturbed, and in

many cases efforts are made to keep population away ; but

with small industries supporting families of ten, upon ten to

fifty acres of ground, well tilled, it is quite possible to

support a population of one to the acre, as subsidiary

mechanical industries, such as sawmills, wheelwrights,

carpenters, blacksmiths, tailors, shoemakers, tinsmiths, case-

makers, all follow, just as water fills up a hollow.

Fruit.—During the past twenty years the fruit export

industry has been developing, and in 1902 fruit and jam

were exported to the value of nearly £450,000, being an

increase of about 80 per cent, on the preceding year. This

industry has been growing at an increasing rate for some

years past, has been the cause of widespread prosperity,

great increase in the value of land, and has brought several

trades to Tasmania previously unknown in the Island.



BY A. O. GREEN. 53

PotatOPS.—Potato-growing has become another large

industry. During last year potatoes were exported to the

value of £325,000. Both potato and fruit culture need

only small capital, and small holdings, and the benefit from

them is very widespread, tending more to the general pros-

perity than industries in which only a few are benefited.

They also ai'e bringing other industries in their train, in the

canning, drying, preserving, and packing for distant markets.

Canning and Drying.—These ti'ades of canning, pre-

serving, and drying are as yet in their infancy, but when

they are fully developed fluctuations and gluts in the

m.arkets wdll be largely done aw^ay wdth. There is very

little done in drying potatoes, for which there are splendid

opportunities.

Starch.—There are no factories for making starch,

although conditions are favourable for this industry. On
some occasions, during recent years, large quantities of

potatoes that have missed the market have been spoilt, thus

causing great loss.

Spirit.—The making of starch entails the making of

spirit, which would be another item of profit.

Cider,—Cider also could be made very largely, and besides

being a source of profit in itself would help to steady the

fruit trade. Cider is made in a small way at present, with

very fair success, but not as a large business. In some of

the fruitgrowing districts in England, the cider press comes

round to the farmers just as the chaffcutter, threshino;

machine, and straw baler do here.

Oats and Barley.—The northern parts of the Island are

especially suited for the cultivation of barley and oats, both

for the home market and for export. In 1902 about

£140,000 worth of oats were exported.
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Sops.—Hops also do well, and are cultivated successfully

to a limited extent. The exports for 1902 are valued at

about £38,000. This business could be considerably ex-

tended.

JBeer.—Owing to natural conditions, better beer can be

brewed in Tasmania than in other parts of the Common-

wealth of Austi'alia.

Weaving.—Small beginnings have been successfully made

in the w^eaving of blankets, flannel, and tweed, and in the

making of biscuits. Under the new Customs regulations all

these industries are likely to grow.

Steam Communication.— One of the results of the growth

of the above industries has been an increase in the tonnage

of steamers calling at the ports of Tasmania, not only from

the other colonies, but from Europe. The tonnage for 1903

(the present year), entering the port of Hobart alone, is

estimated to reach about six hundred thousand tons net, or a

million tons gross. This port is a fine open sheet of water,

completely landlocked. The wharves, situated 12 miles

from the sea, can berth the largest ocean-going steamers,

and during the past season single vessels have been loaded

with up to twenty thousand tons of cargo, and have left the

wharf without trouble, drawing thirty-one feet of water.

At present the steamers from London, via the Cape, to New

Zealand make Hobart a port of call ; also arrangements are

being made for a new line from New Zealand to the Cape
;

and, besides this, the P. and O., Orient, Pacific, White Star,

Holt's Blue Funnel, and intercolonial steamers of several

companies call at various ports in the island. The new line

of steamers about to be started from New Zealand to the

Cape, making Hobart a port of call, besides increasing the

facilities of transport, will be likely to lower the cost of

living.
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There are prospects of several other trades, that are at

pi'esent minor industries, growing, in the near future, to a

larg^e volume.

Butter, Cheese, and Poultry.—The climate and soil of the

island are exceptionally good for the production of butter,

cheese, bacon, eggs, and poultry. Large cool storage works

are being erected both at Hobart and at Launceston, and by

their help there will be every opportunity for developing

a large export trade in these commodities.

Fish.—Not only do the large lakes and rivers abound

with salmon and trout, as well as native fish of several kinds,

but the sea round the coast, and the estuaries, are abundantly

supplied with fish. At present the fishing industry is

without organisation, and is carried on upon a small scale.

Freezing w^orks .and cool storage are only just being

established. Canning, drying, and salting are also in their

infanc}'. Owing to the lack of these conveniences in the

past little could be done w4th large catches, but fish of many

varieties are abundant upon the coast at different times of

the year ; and with the advantage of cool storage, and, with

the development of canning and salting, and the present

facilities of communication, there is every probability that

the fish trade will become a large industry. Now the boats

are small, and the men get a precarious livelihood ; but when

freezing, salting, and canning are established the effect will

be to cause the industry to settle down upon reliable lines,

and there will be no difficulty in preserving catches of any

size, and in distributing them amongst the markets of the

world.

Hides, Skins, and Leather were exported in 1902 to the

value of £76,958.

Rabbits.—A new industry has been profitably established

this year in the export of rabbits to England for food, and



56 • TASMANTAN ADVANTAGES, &C.

to the end of August, 1903. 14,061 crates, containing 351,525

rabbits, have been exported, valued at £7323 Is. 9d.

Timber, Tan Bark, Perfumes, &c.

The acacia (known as wattle), a tree which is common all

over the Island, produces a bark rich in tannin, and would

well repay systematic cultivation. The bark is collected in

a somewhat wasteful and primitive way from the natural

growth, but the cultivation of wattle in plantations is

unknown, although it is probable that if systematically

carried out it would be a very profitable industry ; wattle

bark to the value of £40,000 was exported during 1902. A
large extent of the country, especially the eastern half of

the Island, where land is to be had at a reasonable price,

will grow wattle bark to advantage. Flowers of many
kinds for perfume and honey, would do well ; fi'uit also

could be grown to advantage, and would probably ripen

earlier than in the districts already planted, would realise

good prices, and Avould enable the present output to be very

largely exceeded without increasing the difficulty of dispos-

ing of the crop. The East Coast, though settled in the early

days, has been lying dormant for many years, but it can be

recomn#nded to persons wishing to acquire land which

would not involve the very heavy labour of clearing. The

climate of the East Coast is remarkably equable and

salubrious, even for Tasmania ; the rainfall is regular, and

the soil is of good average fertility. The East Coast appears

an ideal place for the production of fruit, honey, and per-

fumes. J^either honey nor perfumes are made as an

industry in Tasmania, although in other countries less

favourably situated, incomes amounting individually to

thousands of pounds are made from these industries.

At the present time large districts in Tasmania are covered

with forests, growing trees of immense size, and there are
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s^reat possibilities in the systematic development, not only of

the timber trade, but also of the allied industries. The

seeds of Tasmanian trees have been planted all over the

world, and it would be safe to say that there is a larger

trade in utilising the timber grow^n from Tasmanian seed in

foreign countries than in utilising the timber of the Island

itself.

There are also great possibilities in the distillation of the

essential oils contained by a large proportion of the leaves

and flowers of the Tasmanian flora. Of these the oil of the

Euc()lyptus (jlohulus is exported, and is known widely for

medicinal purposes, and for the making of varnish. Very

little is done in the small industries, such as brushware,

cooperage, hurdles, baskets, tool handles, w^alking sticks.

The drying and seasoning of timber for the better class of

work by artificial means, the making of potash, pyroligneous

acid, and wood pulps, are all untouched. And neither the

conservation of the forest nor the planting of native or

foreign trees for profit is practised. There are very large

possibilities in turning to account the great forest wealth

that exists in Tasmania, and w^hen it is thought that of the

£26,000,000 that is paid annually in England for imported

timber none is paid to Tasmania, it is evident that full

advantage has not been taken of this great nataral source

of wealth.

In the foregoing especial stress has been laid on the

number of businesses that can be successful!}^ carried on in

Tasmania. In each and all of these businesses large capital

can be profitably invested ; but they have the further

advantage that it is equally possible for men of small means

to make a comfortable income, and special attention has

been called to them, as they may form the sources of wealth

for a large resident population.
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Pastoral and Mineral.

Another industry of Tasmania is the breeding of stud

sheep and the production of wool. Tasmania, from its cool

climate is capable of producing the very finest sheep, and it

is a necessity that the warmer colonies should constantly

replenish their stock from a cool climate like Tasmania, in

order that the staple of the wool may be preserved.

Tasmanian stud sheep are celebrated all over Australia, and

bring in large incomes to those who carefully observe the

conditions that are required for success. Wool was exported

in 1902 to the value of over £263,000.

The last industry to be mentioned is the winning of

metals. Tasmania is so rich in so many kinds of ore that

the Island has been called a casket of precious stones. The

value of mineral exports is about one and three-quarter

millions annually, with every prospect of an increase, both

by improved methods of winning and the discovery of fresh

mines ; as large parts of the country, although known to be

metal-bearing, have never been prospected.

One of the most promising industries foi- future develop-

ment appears to be the production of iron, as there are large

deposits of haematite of great purity along the Nerth Coast

of the Island, with every facility for working There

are also deposits of magnetite, with an admixture of

chromium.

The value of minerals raised to date is as follows :

—

Gold , £4,651,30:^

Silver-lead 2,379.279

Tin 6,612,268

Copper 4,076.396

Coal 617,301

Iron Ore 13,371

Wolfram 2157

Asbestos 251

£18,3.J2.326

and particulai's of some mines are :

—
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Gold.—The " Tasmania," at Beaconsfield, was found in

1877, and has crushed 495,895 tons of quartz, yielding

569^778 ounces of gold. Paid-up capital, £168,200 ; divi-

dends distributed. £772,072.

The "New Golden Gate," at Mathinna, with £7390 of

paid-up capital, has crushed 218,216 tons of quartz, yielding

191,357 ounces of gold, and has distributed in dividends

£326,400.

Silver.—The " Western," at Zeehan, capital paid up

£29,600, has produced 3,702,912 ounces of silver, and 20,321

tons of lead, and has paid in dividends £102,000.

Tin.—The " Mount Bischoff," at Waratah, capital paid up

£29,600, has distributed in dividends, since found in 1871,

£1,885,000.

Co2)per.—The " Mount Lyell," at Queenstown, found in

1886, but not systematically worked till 1893, has produced

46,856 tons of blister copper, and has paid dividends

amounting to £900,637 ; capital, £825,000.

General.

The present is a good time to bring under public notice

the many advantages possessed by Tasmania. The benefits

of intercolonial freetrade are already noticeable. New
businesses are springing up, land is increasing in value, and

people of other colonies are coming to Tasmania. In the

present days of competition it is not sufficient to possess a

good thing, but it is absolutely essential that the advantages

of this possession should be made known. There are so

many parts of the world, less blessed than Tasmania, with

large populations, hardly able to make a living, while in

Tasmania there is room for a very much larger population.

It should be our endeavour to make known the advan-

tages possessed by Tasmania. This subject has been
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mentioned on many occasions, and was especially referred to

at our last meeting*. It is not wise to indiscriminately

invite all sorts of people to come to Tasmania, or to any

other part of the world. It has also to be borne in mmd in

coming to a new country that new experience is necessary.

Experience gained in large communities or other countries

may be of value, but before launching out in a new country

it is absolutely essential to obtain a knowledge of local con-

ditions. In agricultural pursuits, for instance, climate and

soil must be thoroughly understood. The assistance of

Government to new-comers is not essential. There are

plenty of opportunities in Tasmania for the new-comer, who

is determined to make his home here, and to succeed. This

they will do without assistance, either from the Government or

from anyone else. But it appears eminently a thing that

the Government can do through an Agent-General or other

means ; namely, to disseminate reliable information as to the

many advantages that Tasmania possesses—in position,

climate, soil, water power, civilisation, and in growing

industries. Streams of emigrants are going to many

countries from England. Very few of them are coming to

Tasmania. In the other colonies, at the present time,

many people are looking for a new home, undecided where

to go. From the prominence given to South Africa in the

papers many have decided to go there, who might have come

to Tasmania at less risk, less expense, and with good chances

of success had the advantages of Tasmania been more

wndely known.

In closing I venture to express a hope that the discussion

on this paper may lead to a wider knowledge of Tasmania,

and would saggest, as a further means to the same, end, that

it would be very desirable to enrich the technological side

of our museum by exhibits of

—

Models of fruit, vegetables, and roots
;

Exhibits of cereals, grasses, and hops ; and
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Exhibits of biscuits, bricks, blankets, bluey, candles,

flannels, fruit (dried and preserved), canned fish, furs, furni-

ture, pottery, soap, wood carving, and other examples of

Tasmanian manufactures.

His Excellency Sir A. E. Havelock, G.C.S.I., G.C.M.G.,

the President, warmly commended the paper, and sug-

gested that the discussion be commenced that evening, and

continued at a subsequent meeting.

Statistics for the Yean 1902.

Acres.

Area- Total 16,778,000

alien ated 4,955,550

in crop 276,'239

in artificial Kvasses 319,090

Souls.

Population 177,077

£
Revenue 896,593

Public Debt 9,228,863

External Trade 5,687,253

Imports 2,442,745

Exports 3,244,508

Pastoral products 1,273,418

Mineral „ 1,660,000

Agricultural „ 1,751,654

Manufactured
,
J 1,120,000

Assessed Annual Value of property 1,023,204

Private Wealth, Real Estate and Per-

sonalty 49,000,000



NOTES ON TASMANIAN MINERALS.

By W. F. Petterd.

(Read September 14th, 1903.)

The present paper records the more recent results of the

continued investigation into the mineralogy of this State,

from which it will be found that not only are several unre-

corded localities enumerated for minerals which have been
previously catalogued in former contributions on the sub-

ject to this Society, but also that not less than 13 species are

now added to a remarkably long list.

Two peculiar chemical varieties of well-known sub-

stances are for the first time described, both of which are

from one locality, and owe their unique features to a comr
mon cause. Several of the species are of special interesit to

the geologist, and a few are of commercial importance

;

but it may be needless to say that mineralogy deals with
a variety of substances usually placed under that particular

branch of scientific investigation, irrespective of their indi-

vidual intrinsic value. In fact, by far the major portion

but interest the geologist, the chemist, and those in search

of some of the most beautiful of Nature's treasures.

So much is now known of the mineralogy of this State

that the flood of discovery in this particular field is without
doubt past, and it is only by the most strenuous efforts,

coupled with close application, that additions to the minerals
already known to occur can be made ; but, needless to say,

as to peculiarities of occurrence and chemical analysis much
remains to be done.

I have to express my most grateful thanks to many
friends for ready assistance as in the past»- and generous
donations of both beautiful and interesting material for this

addendum, as weU as for facilities for collecting and oppor-
tunities for the examination of many minerals in situ.

To Mr. R. F. Waller, General Manager of the Magnet
Silver-mining Company, who is a most enthusiastic

mineralogist, I am specially under obligation, both for col-

lecting at his particular locality, as well as for assistance in

the identification by blowpipe and other determinations.

1 Albite.— {Polysilicate of ahiinhiium and sodium.)

In solid irregular milk white subtranslucent compact
masses, apparently of secondary origin. Locality:
Heaz^ewood River.
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Allophane.—{Hydrate silicate of aluminium.)

Found as irregular, fairly large masses, outwardly

coated with a pulverulent white powdery substance

of secondary origin. The colour varies from pale

yellow to a much darker shade. Tlie general appear-

ance of the mineral is remarkably gum-like. The
composition is quite unusual, but there is little doubt

about the identification.

Analysis by Mr. Watson, of the Magnet Silver-mining

Company :
—

Si O2 = 19-00

AJ, O3 = 40-40

Fe.3 0.3 = 4-70

Ca O = 69
S O3 = 1-61

Ioriiitit)n= 33 '30

99-70

3 Antimony {Native.)

Occurs in thin radiating patches, about an inch in

diameter, on a silicious gangue. This is the first

record of the occurrence of this somewhat rare

mineral in this State. I have only seen one specimen,

and that is in the collection of Mr. K. F. Waller,

although I am informed a slab about a foot square

was obtained, practically covered with the radiating

metal. Locality : Spray Section, British Zeehan
Mine, Zeehan.

4: Apatite {Phos'phate of calcium.)

As very minute crystals, about two millimeters in

length, of a pale pinkish colour, abundantly scat-

tered throughout a stanniferous gi'anite. Crystal

Hill Mine, Blue Tier.

5 Areagonite {Orthorhomhic carbonate of calcium.)

Occasionally obtained in vughs in basalt as subradiat^

ing thin columnar crystals, which do not rarely

exceed 2 inches in length. They are highly polished,

glassy clear, and colourless. This is by far the finest

occurrence of this mineral in the Staite. Locality

:

Briseis Mine, Derby.

6 Beresowite {Chromate ctnd carbonate of lead.)

This mineral has been found to be much more abun-
dant at the Magnet Mine than hitherto supposed.

It occurs in the decomposed or superficial portion of

the lode, and is confined to cracks and small vughs
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in the gossan, where it forms coatings of almost

microscopic plates and crystals, which often nestle in

little bunches. The crystals are bright and sparkling,

usually a shade of yellow to orange, but sometimes
a bright crimson. It commonly decomposes to a

yellow lead oxide. In the abandoned workings of

the old Whyte River Silver Mine, Mr. R. F. Waller
obtained some nice slabs of a decomposed rock, liter-

ally coated with the characteristic crystals of this sub-

stance. Its bright colour renders it an attractive

object, but the soft base upon which the crystals are

usually implanted causes it to be extremely difficult

of transport. It has not so far been noticed at any
other of our silver-lead mining locaHties. In fact,

its occurrence in the Heazlewood district appears to

be the first outside its original locality at Berezov, in

the Ural.

7 Cassiterite {Dioxide of tin.)

Occurs of unusual habit at Mayne's Mine, Heemskirk.
The colour varies from a pale dull grey to almost

blacky and is commonly of a radiated fibrous structure

in botryoidal and reniform shapes. Where the con-

centric structure is well defined, the internal colora-

tion is in bands of regular width, of various shades

of grey to brown. In all essential characteristics

this occurrence exactly corresponds with what is

known as " wood tin" in Cornwall, England.

An acnte pyramidal, intensely black variety, repre-

senting what has been termed sparable or " needle"

tin in the European mining districts, occurs at

Welsh's tin find near the five-mile on the Waratah-
Corinna-road. The crystals are minute, very pointed,

and a good imitation of the old-world form.

A remarkable occurrence of cassiterite has recently

been discovered at Mount Bischoff by Mr. Bradford,

in which cellular cavities, retaining in most insltances

the form of orthoclastic felspar, have been lined, and
sometimes completely filled, with a mass of minute,

welJ-developed, tetragonal tin crystals, combined with
pycnite. The cavities are small, but perfectly dis-

tinct. The original porphyry has been almost com-
pletely topazised, simply leaving gi-anu^ar inter-

spersed quartz. The replacement of the felspar with

cassiterite is not so complete as that recorded from
the Mount Rex Mine, where pseudomorphism has

gone to the fullest extent.
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In the Bischoff specimen the two minerals, pycnitc; and
cassiterite, form a coating in the cavities, and it is

but rarely the whole space is filled with the substi-

tution. The intensely black cassiterite, with the
milk-white base, forms a striking contr^t of con-
siderable interest.

The occurrence forms a remarkable illustration of the
probable action on the original rock by chemical
changes, by which the topazisation occurred, and the
tin crystals were deposited in the cavities of dis-

solved orthoclase.

At the Stanley River numerous remarkably fine

pseudomorphs of compact black cassiterite after

orthoclase have recently been discovered. This
replacement shews the clearly distinct crystal
outline of the felspar imbedded in an almost
milk-white porphyritic rock, mainly composed of

quartz and felted masses and radiating bunches of

short and opaque crystals of tourmaline. This last-

mentioned mineral is of an intensely dark-green

colour, and belongs to the variety which has been
named zeuxite, and which hitherto was supposed to

be almost restricted in this island to Mount Bis-

choff. Pseudomorphs of this mineral also after

felspar are somewhat abundant at the same locality.

Mr. R. F. Waller has shewn me a small specimen of

topazised porphyry from Mount Heemskirk—

a

quite new locality for this mineral.

8 Chalcophanite {Hydrated manganese and zinc 'prot-

oxide.)

In aggregates of well-fomied tabular crystals or a

bluish-black, and highly polished. Locality: Magnet
Silver Mine.- Magnet.

9 Chrysoberyl {Alitminiate of heryUiutn,) variety

Alexandrite.

A remarkably fine example of this highly-prized gem
stone was obtained by Mr. J. A. Thompson alt the
Weld River in stanniferous drift, during the ordi-

nary streaming process of dressing tin ore. It is of

a somewhat pale but attractive green colour, red by
transmitted light, as is characteristic of the variety.

It was by the kindness of Mr. Thompson tested with
the dichroiscope by Mr. W. H. Twelvetrees, Govern-
ment Geologist, with the result that its identification
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was placed beyond doubt. It is remarkable that

this is the first cut specimeD which has come under

notice. In all probalDility this gem has been looked

upon as a pale, transparent corundum, which is

comparatively abundant at the locality, as is also the

zircon.

10 Chromiferous Mimetite {Arse7iate of lead with

chromic acid.)

This variety never assumes the barrel-like shape so

common to the typical mineral. It is found in short

hexagonal prisms and platesi. with basal terminations,

usually about 1 millimeter in breadth and length. The
colour varies from a decided brownish-green to deep

orange ; it is shining and opaque. The streak is

orange to siskin-green. Before the blowpipe in salt

of phosphorus it remains green when cold in both

flames. In closed tube with splinter of charcoal and
heated intensely it gives very strong and character-

istic reactions for As. O^ •. with cupric oxide gives

flame reactions for CI., aoid in closed tube with mag-
nesium wire the odour of P, O,,. It is reduced to

metallic lead with soda on coal. This is a variety

sufficiently distinct in composition, colour, and habit

to be worthy of record. It is rarely me't with at its

only locality, and then in comparatively small

groups of crystals, but its peculiar colorization, com-

bined with the habit of usually occurring in thin

plates, at once arrests attention. The chemical

reactions shew that it is more allied to mimetifbe than
to pyromorphite, a chromiferous variety of which
has been recorded. Locality : The Magnet Mine.

attached to the gossan in the superficial workingg.

11 Chromiferous Cerussite (Lead carbonate with

chromic acid.)

This attractive variety of a common species is, so far

as known, confined to the Magnet Mine, in the upper
workings of which it is, although local, fairly abun-
dant. It occurs in fractures and vughs in the gossan

zone, but in bunches and sparsely attached as beauti-

ful little crystals, generally in close association with

crocoisite, but never, so far as observation has gone,

intermixed with the normal form ; although this is

somewhat abundant in its usual adamantine charac-

teristic habit, often shewing remarkably perfect
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development in stellar and cruciform triplet

crystals.

It is noticeable that, while the variety under review

is invariably associated with the chromateo£lead,the

common type is rarely, if ever, obtained in the

vicinity. It is always opaque, with a shining lustre,

but not adamantine. The colour is canary yellow,

wiith an occasional tinge of red where the crystal has

impinged upon the chroraate. The tint does not

vary to any serious extent, although paler examples

are occasionally met with. It is a most attractive

mineral, and soon arrests attention. Its most con-

stant feature is its crysftallisation in flatish frondoae

and spear-headed groups, twinned by repeated angles

across different faces of the prism (110). The
striated faces of the twinned gToups are the brachy-

prisms Oil and 013; these are commonly deeply

grooved, affording a most interesting leaf-life and
unfamiliar appearance.

This variety is perfectly distinct, both as regards colour

and habit of crystallisation. Moreover, intermediate

variations between it and normal type have not been
met with. It is undoubtedly one of our most attrac-

tive and typical minerals. Under the blowpipe gives

reactions for chromic acid.

12 Dolomite {Carhonate of inagnesiuni and calcium.)

A somewhat unusual occurrence, in the form of small

attached, doubly-curved or saddle-shaped crystals,

which are opaque and white. Magnet Silver Mine,
Magnet.

13 DioPSiDE (J\Ietasilicate of calciniu, iron, and uianganese.)

This almost white variety of pyroxene occurs, both
massive and crystallised, at the Tenth Legion Mine,
Comstock District. Analysis :

—
Si O2 = 52-1

AI2 O3 = 3-0

Mg O = 15-0

Aa O = 27-7

Fe = 2-3

100-1

Specific gravity 3.23; hardness, about 6. (G. Waller:

Report on the iron and zinc-lead ore deposits of the

Comstock District, 1st February, 1903.)
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14 DuFRENiTE {Basic ferric phosphate.)

Occurs as a thin incrustation of an olive to blackish-

green colour on zinc-bearing gangue at the Bell's

Reward Mine, Heazlewood.

15 Emboli'ie {Chlorohromide of silver.)

In minute but perfectly cubical crystals, which are

occasionally octrahedrous. Occurs in a seam of

gossan at the Magnet Silver Mine, Magnet.

16 Felspar {Polysilicates of aluminium potassium, d^c.)

The following note on this important group is kindly

supplied by Mr. W. H. T^yelvetrees, Government
Geologist :

—
Orthoclase occurs in our granites, syenites, elvans,

and quartz porphyries. The most common com^

combinations are (010), (110), (001). Carlsbad

twins [twinning plane parallel to the orthopina-

coid] (100) are frequently seen. The crystals

are generally turbid from decomposition into

kaolin, or muscovite. Replacement by pinite

chlorite, &c., has occasionally taken place.

Porphyritic crystals of an inch or two in length

are common in the granite of the East and
North-East Coasts.

Sanidinc.—This pellucid monoclinic felspar is

found in the alkali syenites and elaeolite

syenite porphyries of Port Cygnet. It fre-

quently shews zonal structure.

Plagioclase Felspars, albite, oligoclase, andesine,

labradorite, bytownite, anorthite, form a continu-

ous series, in which, according to Tschermak,
albite and anorthite are opposite extremes. The
intermediate felspars have been shewn by
Schuster to be isomorphous mixtures of albite

and anorthite.

Alhite occurs as replacement of the groundmass of

porphyroids or keratophyres at Mount Read; in

larger crystals in the actinolitised slates in the

North Dundas District. Inltergrown with ortho-

clase, it forms microperthite ; seen in granite at

Anderson's Cteek and in alkali syenite at Port
Cygnet.

Lahradorite is the felspar of our basalt and dolerite

(diabase). Labradorite-bytownite and bytown-
ite-anorthite felspars characterise the gabbros at

the Heazlewood, Bald Hill, &c.
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Oligoclase, with its narrow twin lamellae, is the
plagioclastic fel&par of our granites. Andesine
occurs in essexite at Port Cygnet.

Microcline^ though chemically identical with ortho
clase, is triclinic in crystallisation. Basal sec-

tions microscopically shew a characteristic cross-

hatched twinning, due to the intersection nearly

at right angles of the twin lamellae of two types

(albiteand pericline). Seen in granite porphyry
at St. Marys, and in granite elsewhere.

17 Galenite (Sulphide of lead.)

Ax the Magnet Silver Mine somewhat fine pseudo-
morphs of this mineral, after sphalerite^, have occa-

sionally occurred. They are usually in irregular

groupings, with drusy surface and glimmering
lustre.

18 GoTHTTE (Hydrous sc'^quio.ride of iron.)

Occurs sparingly, usually as a coating, at the last

named locality.

19 HisiNGERiTE (Hydrated ferric silicate.)

In amorphous masses of an intensely black colour,

with a conchoidal fracture.

In lode matter exposed in the lower tunnel of the Com--

stock Mine, Comstock District. (Mr. G. Waller,
loc. cit.)

20 Hornblende (Bisilicafe of various proto rides and ^jer-

oxides.)

The common black amphibole, containing a'uminium,
or paragasite, with the non-aluminous species tre-

molite and actinolite, have already been recorded
(Catalogue of the "Minerals of Tasmania, 1896"),

but there are several others occurring here which
have hot so far been satisfactorily identified.

At the Hampshire Hills a remarkably developed black
amphibole occurs. It is in large crystals, which often

reach several inches in length, and is closely asso-

ciated with pyrophyllite and amethyst. In thin sec-

tion under the microscope it is dark sombre green
and yellowish-green according to the orientation. In-

tensely pleochroic r = i) > ^ a. Extinction angle about
140. Crystallisation irregularly prismatic and flaky,



70 TASMANIAN MINERALS.

structure poicilitic, enclosing apatite, fluoi;. iron

oxide, &c., and pierced with quartz grains; often

suiTounds felspar plates. Professor Rosenbusch, in a

letter under date January 12, 1899. mentions this

mineral as " a peculiar weakly bi-refringent mono-
clinic amphibole, bluish-green in colour; a grey-

green h brownish-green, C bluish-gi^een to blue, 2 E
(the apparent optical axial angle) small, optical

character -f and with strong dispersion of the axes.

It recalls strongly the blue-green amphiboles of the

crystalline schists in the Scora Vale, in the centre

and north of Norway, and elsewhere."

The series of phonolitic rocks of Port Cygnet afford one

and perhaps two species of soda amphibole, but their

specific identification i"; attended with coiasider-

able difficulty. Many of the rocks referred to have
beem microscopically examined by Professor Posen-

busch, and that well-known authority, in a com-
munication to Mr. W. H. Twelvetrees. refers to one

of the hornblendes as being barkevekitic. This is the

prevailing form' which is seen in rock sections from
the locality indicated. It is myrtle green in colour

by transmitted light, and in the absorption t) > C > a.

in this respect appertaining more to kataforit^. but

differing in the pleochroism. In the fractures and
joints of the elaeolite syenite from the same place a

black amphibole is occasionally developed, having

much the general appearance of arfvedsonite. It is

usually plentiful, occurring as long narrow thin

laths and aggregates, sometimes reaching a trifle over

2 inches in length; they do not shew terminations,

but have an irregular brittle structure. Fragments
examined under the microscope shew the substance to

be green by transmitted light. It is apparent that

the soda hornblendes ait Port Cygnet differ in some
degree from those recorded from similar rocks in

better known localities, and that they require further

investigation before they can be satisfactorily deter-

mined.

21 HiSTT^ixiTE fSnIpJiidr of hixinjifh (tnd aniiinony.)

This mineral occurs massive at several of the North-

East Dundas mines, where it is classed under the

common designation of '' Fahl ore," a term applied

to several very diglfcinct minerals with the general

physical characters of tetrahedrite.
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22 Hyalite {Hydrated silica.)

Occurs in cavities of a hard lode gangiic in white to

pale-green botryoidal masses'. Locality : Bell's

Reward Mine, Heazlewood.

23 HydroCERUS SITE (Basic lead carbonate.)

In one of the adits at the Hercules Mine, Mount Read,
a white fluidal substance was observed in decomposed
lode matter, which, on giving up its hygroscopic

water, assumed a silvery-white appearance, and which
under the microscope is resolved into very minu/te

scaJes, but with little or no hexagonal structure. In
all essential respects the substance agrees with this

species as detailed in " Dana's System of Miner-
alogy," page 299.

24 Lepidomelane frotassiuin mica rich in iron.)

Occurs in large sixsided tables, occasionally 1 inch in

breadth,, of a black colour, and highly ada-

mantine. Transparent in very thin laminae, shewing
a beautiful emerald green colour. The crystals for

the species are remarkably fine, and well developed;
they are found aggregated together in association

with a peculiar amphibole and quartz, and evidently

form portion of a contact on the fringe of granite.

Locality: Hampshire, near the old silver mine.

25 Phlogopite {Magnesium mica with little iron.)

" This mineral occurs on Section 5367-93m in horn-

stone, associated with very large bodies of magnetite
and zinc-blende. It occurs in large hexagonal
crystals, with a very perfect micaceous cleavage. The
colour is light green, varying sometimes to greyish-

brown." (Mr. G. Waller, loc. cit.)

26 Pyrargyi^ite (Silver sulph-antituonif e .)

Ruby silver ore has recently occurred at several minea,

notably at the Magnet, where it is not by any meang
rare in patches and blebs in close association with
galenite. The mineral is sometimes surrounded by
frondose and gi'anular native silver, and the con>-

bination, need' ess to say, adds materially to the

silver assay value of the ore. At the Mount Stewart
Mine it occurs sparingly, and in smaU vughs little

nests of micro-rhombohedral crystals have been
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detected, which are probably this mineral. At the

Mount Farrell Mine it has been noticed embedded in

galena; also at the Confidence Mine;, near Waratah,

and at the Hercules Mine, Mount Read, it has been

seen in micro-crystals attached to filaments of native

silver. Reported to have been found at the Oonah
and British-Zeehan mines at Zeehan.

The light ruby silver ore (proustite) is sometimes

associated with the pyrargyrite ; the latter appears

to be the more often noticed, but the exact determina-

tion of the species has not been made in the majority

of occurrences.

27 Restormelite {Hych'ous silicate of alinninium. and
iron.)

As at ^s original, locality, Restormel Mine, Cornwall,

this substance occurs as a coating on psilomelane

and other manganiferous material. It is white to

pale-greyish blue, sometimes almost a clear blue. The
incrustation is invariably thin, but quite noticeable

and distinct. Locality : The Comet Mine, Dundas.

28 Silver {Jative.)

Some extremely fine examples of this native metal have

recently occurred in the carbonate lode at the Her-
cules Mine, Mount Read. The mineral assumes most

attractive nests and layers of extremely fine wire-like

filaments, often with fern-like expansions, commonly
implanted on a glistening, pure white, fibrous ceru»-

site. The occurrence is by far the finest of its kind
hitherto found in this State.

29 TuRGiTE {Hydrojts st-sqi/ioridr of iro7}.)

An iron ore with the general aspect of fibrous horn-

stone, with a red streak. Hardness =5. 6. Locality:

Blythe River.

30 Xanthosiderite {Hydrous scsquio ride of iron.)

Found as an incrustation, often in silky needles of a

bright red colour, but sometimes in the powdery
form. Occurs in the lode on gossan and other

gangue. Locality : Magnet Mine, Magnet.



NOl^ ON JACUPIRANGMTE IN TASMANIA.

By W. H. TWELVETREES, F.G.S.

(Read September 14th, 1903.)

The wonderful aptitude of the alkaline magmas for differ-

entiation is strikingly exhibited by the nepheline rocks at

Port Cygnet. Tlie promontory alt the Regatta Ground south

of the jetty consists of a central spur of elaeolite syenite,

varying into alkali syenite, a light coloured alkaline erup-

tive of the character called leucocratic by Brogger, or salic

in the new American terminology. The mairgins, especially

the southern one, consist of the dark elaeolite-pyroxene rock

known as jacupirangite. This locality name was given by
Derby in 1891 to rocks in Brazil occurring as differentiation

products in association with elaeolite syenite, usually lami-

nated in habit and intersected by small dykes of the latter

rock. The nepheline-pyroxene varieties pass into magnetite-

pyroxene varieties and the latter into nearly pure titaniferous

iron. This ore is found in Alno (Sweden) connected with

elaeolite syenite.

Megascopically, the Port Cygnet jacupirangite is a dark,

medium-grained rock, speckled with elaeoMte, and glistening

with small brilliant crystals of augite. Under a magnifying
glass a little iron pyrites is visible. The colour of the rock

gTows lighter as it merges into elaeolite syenite. The specific

gravity is 2.89. Microscopically, the respective quantities

of augite and elaeolite present do not differ much. The
augite is green, slightly pleochroic, c : c 35°. The elaeolite

is in large hypidiomorphic plates. Sphene in fair quantity

in wedge-shaped crystals. Melanite garnet, which is charac-

teristic of all the Port Cygnet eruptive^ is not absent from
this, and is occasionally rather plentiful. Apatite is present
in the forms of prisms and grains. Magnetite is scattered

grains. A little brown biotite. In order of quantity, the
minerals are elaeolite, augite, sphene, garnet, apatite, mag-
netite, biotite.

Professor H. Rosenbusch, in mentioning that this is a
quite typical jacupirangite, says that search ought to be
made in it for the rare mineral baddeleyite (dioxide of

zirconium), which has been found in a Brazilian occurrence
of the corresponding rock.

Both Rosenbusch and Zirkel treat this rather peculiar
class of rock as a modification of elaeolite syenite. Mr. H.
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Stanley Jevons includes it in the family of ij elites (pyroxene-

felspathoid rocks), presumably owing to its mineral coi»-

position. As a rule, however, ijolites are much poorer in

titanic acid and iron than jacupirangite.

At Port Cygnet the rock cannot be called a geological

entity. It does noit occur as a dyke of later material in-

vading the main mass of syenite. It may rather be inter-

preted as resulting from differentiation by progressive cry-

stallisation, the marginal parts of the cooling mass receiving

concentrations of basic oxides, while the centre was left

more acid. The minor variations are interesting; thus,

vein-like bands of elaeolilte syenite may be seen ramifying

in the jacupirangite, and the latter also' occurs as segregation

spots enclosed in the lighter coloured rock. The central

portion of the magma naturally consolidated after the cool-

ing of the periphery.

The concentrations of iron ore into which the Brazilian

rock merges have not been noticed at Port Cygnet; in fact,

our rock is not at all rich in magnetite or ilmenite. The
augite, too, is evidently not titanic. The titanium in the

rock would appear to principally reside in the sphene.



NOTES ON SOME ADDITIONAL MINERALS
RECENTLY DETERMINED, WITH NEW LO-
CALITIES FOR SPECIES KNOWN TO OCCUR
IN TASMANIA.

By W. F. Petterd.

(Read May 16th, 1905.)

The present contribution to the mineralogy of this State

is of somewhat unusual interest, inasmuch as it describes

for the first time an apparently new compound, which,
although of no commercial value, is of some scientific

interest. It is in its way a humble congener of the more
imposing crocoisite, for the occurrence of which, in such
magnificent developments, this island has obtained a great

repute among mineralogists in all parts of the world, but,

like it, is simply of scientific importance.
The Lefroy meteorite, now mentioned for the first time,

is, although of such remarkably small size, worthy of

special note, and its detection in the prospector's dish adds
another to the romantic discoveries of such objects from
unknown space. The already long list of the different

minerals recorded from time to time as being found in this

State is still further augmented by the addition of no less

than eighteen not heretofore published ; respecting these

concise notes are given. Several of these are of some
scientific interest, and twj or three would be of industrial

importance if they could be discovered in sufficient

quantity. Notes on additional localities for a few others

which are already on record are given, w^th some remarks
on peculiar features presented by some few others.

I have to record my obligation to Mr. J. D. Millen,

A.S.T.C, M.S.C.I., Lond., metallurgical chemist, for so

generously undertaking the analysis of Bellite and Her-
cynite, for without this work, especially difficult as regards

the first mentioned, my task would have lost its most
important features.

1 Barrandite.^—{Hydroys aluminium and iron phos-

phate.)

Occurs as brown dull amorphous masses of small

size, associated with vivianite, Lyndhurst, North-

East Coast.

2 Bellite.—{Chromo-arsenate of lead.)

This extremely interesting and, it may be said,

attractive new substance usually occurs in delicate

tufts aggregated together, and velvet-like coated

surfaces thickly lining and clustering in drusy
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cavities in somewhat soft iron-manganese gossan.

The coated surfaces are often met with of reason-

able size, and have been obtained covering several

square inches of the gossan, more especially where
vughs and fractures occur. More rarely bunches
of galena are wholly or partially covered by the

substance. It is often in crypto-crystalline

incrustations, occasionally pulverulent, and more
rarely in bunches of hexagonal crystals of almost
microscopic dimensions. The largest crystals so

far observed were but three millimeters in length,

but the outline was sharp and very distinct. The
crystals are of adamantine lustre, and a

remarkably bright red to crimson colour. Minute
acicular patches of crystals are common, and
under the lens are perfectly distinct, and thus

afford very fine microscopic objects of consider-

able attractiveness. The bright crimson colour

of the general mass is very characteristic, and by
this feature it is noticeable by the most casual

observer, even when not directly interested in

mineralogy. It sometimes occurs in aggregates

of extremely minute needles, much like velvet,

of a distinct and bright yellow to orange colour,

and in this form it also occasionally coats some-

what large surfaces. Chromiferous cerussite and
more rarely crocoisite and mimetite are inti-

mately associated with it. Although so notice-

able, the coating of the substance is usually of

such extreme thinness that it was only with the

groatast difficulty and by using the utmost care

that enough was secured to make a complete

analysis. This was undertaken by Mr. J. D.
Millen, A.S.T.C, M.S.C.I., Lond., metallurgical

chemist to the Mt. Bischoff T. M. Co. The
following is the result:—

Pb
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Moisture not determined. The hardness is 2'5

;

specific gravity approximately 55. Streak, pale

yellow. Crystallographic system hexagonal.

Before the blowpipe on coal it readily affords

a bead of metallic lead with arsenical coating

and odour. Imparts to salt of phosphorus bead

in OF and EF a fine green, thus absolutely

masking the reaction of V^, O- in the OF with

this reagent. In the wet the reaction of V., O5
was only obtained with difficulty, following the

method of Ohly (analysis of the rare metals).

The powdered substance was mixed with sodium
carbonate, then fused, and after the addition of

potassium nitrate lixiviated with water, filtered,

and the clear solution boiled with ammonium
carbonate. Acidified with hydrochloric acid, and
hydrogen sulphide passed through the filtrate, the

precipitate gave arsenic and green solution.

The filtrate with concentrated ammonium of equal

volume and treated with hydrogen sulphide

gave a black precipitate which on filtering the

solution left a cherry-red solution = vanadium.
This new mineral species has been named in

compliment to my old and respected friend, Mr.
W. R. Bell, the veteran prospector, whose
exertion has done much to advance the mining
industry of this State, and who moreover has

always taken a great interest in its mineralogy

and geology.

Locality—The upper workings of the Magnet Silver

Mine, Magnet.

3 Cloanthite.—{Nickel diarsenide.)

A greyish white isometric nickel ore, remarkable
for readily altering or sweating on the surface,

when specimens are in a moist atmosphere, to

the hydrated arsenate, which on giving off its

excess of hygroscopic moisture apparently becomes
annabergite. It occurs in limited quantity with

other nickel minerals in the lower levels of the

Long Tunnel Mine, Rocky River.

4 Energite.—{Co'p'per sulyJiarsenate.)

Occurs in limited quantity with other ores of

copper. North Lyell Mine, Mt. Lyell.

5 ExcHERiTE.

—

{Basic calcium aluminium and iron

silicate.)
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This variety of epidote appears to be somewhat
abundant on the margin of the Upper Emu
River, opposite the north-west shoulder of

Valentine's Peak. The crystals are at times

quite half an inch in length, but are commonly
broken and decomposed. Flakes of molybdenite

sometimes occur disseminated in the masses of

the substances.

6 Genthite.—(^Hydrous basic nickel and magnesium
silicate.^

Found sparingly on Pentlandite, near Trial

Harbour.

7 Gib B SITE.

—

(^Aluminium hydrate.)

Forms a thin seam on what is apparently the wall

of a copper-bearing lode. Clarke and Sice's

Copper Mine, Blythe River.

8 Heliophyllite.—(^Arsenate of lead ivith chlorine.)

In small crusts lining druses with crystalline glim-

mering and wax-like surfaces. Comet Mine,

Dundas.

9 Hercynite.—(Iron aluminate.)

Occurs as fairly large lumps in tin drift. It is

amorphous, dull, of a bluish black colour and
fine granular.

Analysis by Mr. J. D. Millen.

Fe^ O3 = 46-91

Cu O = 005
= -0892
= 086
= -049
= 41-69

Si
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gold in 1904. Its weight is 3-328 grains. Specific

gravity, 7'847. It has the characteristic pittings

and crust of such objects, and is beyond doubt
of meteoric origin. Locality, Lefroy.

12 Leucophanite.—(Silicate of calrium sodium ylau-

cina with fluorine.)

It would appear that this mineral, which has been
hitherto overlooked, is fairly abundant at or in

the vicinity of the Shepherd and Murphy Tin-

Bismuth Mine, Bell Mount, Middlesex. It is

closely associated with pyrite, both copper and
iron, in the examples which have come into my
hands. It crystallises in the orthorhombic
system, with a constant hemihedral habit, and
twinning is an occasional feature. The crystals

are, as a rule, well-developed in clusters on the

margin of a spheroid amorphous mass of the

substance. They commonly average a centimetre

in length, and are consequently recognised with

extreme ease. The general mass presents a fairly

uniform colour of a somewhat peculiar shade

of olive green, with a vitreous lustre

and glimmering reflection. The crystals are

usually of a rather darker shade. A pronounced
character of this mineral is that when heated it

becomes highly phosphorescent with a distinct

bright light, in which respect it resembles

chlorophane. It is about 4 in hardness, with a

white streak. To the petrologist this is a find

of unusual interest, as the mineral is considered

peculiar to the eloeolite-syenites of Southern
Norway, the classic locality for this remarkable
series of rocks; and this has hitherto appeared

to be its only recorded association. The indenti-

fication thus tends to show a wider distribution

in this island of igneous rocks related to the

varied complex so pronounced at Port Cygnet,

and which have been fully described from time

to time in the proceedings of this Society.

13 Manganite.—(Hydroioi, ma7iganese sesquioxide.)

In small bunches of well-formed crystals. Hamp-
shire Silver Mine, Hampshire Hills

14 Minium.—[Lead jjlunihafe.)

Obtained as small encrusting patches of the usual

bright red colour in the superficial workings of

the Long Tunnel Mine, Castray River.
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15 NiccOLiTE.

—

(Nickel Arsenide.)

This ore has been obtained in small quantity near

Trial Harbour, West Coast.

16 PiLOTiTE.

—

(Hydrated silicate of alumiiiiuni and
manganese?)

An altered variety of actinolite, known as "rock

cork." It occurs in felted fibrous masses of a pale

grey to almost white, in considerable quantity

east of the "Red Face"' at the Mt. Bischoff Tin

Mine, Mt. Bischoff.

17 Plinthite.-—(Hydrous aluminium silicate.)

An amorphous clay-like substance of a brown colour,

with conchoidal fracture. Near Falmouth, East

Coast.

18 FiMEhiTF..—(Hydrated magnesiuni and nickel

sUicate.)

As an incrustation attached to other nickel minerals.

Near Trial Harbour, West Coast.

19 Proustite.—(Silver sulpharsenite.)

At the Oonah Mine, Zeehan, this mineral, which
is commonly known as "ruby silver," has been
obtained in bunches of minute perfectly-formed

rhombohedral crystals of remarkably bright red

colour. They are implanted on cavernous masses
of pyrites, and are readily detected by the con-

trast of colour. Under the low power of the

microscope they form most attractive objects, the

crystals being extremely sharp and distinct. They
rarely exceed two to three millimetres in length.

Minute crystals have also been noticed at the

Magnet Mine.

20 Pyrargyrite.—(Silver sulphantimonite.)

At the Magnet Silver Mine this mineral has

recently been obtained in small but perfectly-

formed characteristic rhombohedral crystals

nestled in cavities in the lode gangue associated

with galena and blende in the southern working
of the mine. They are dull black in colour, due
to tarnish, but readily give the bright red streak

as well as the conchoidal fracture when broken.

The mineral in its compact and investing forms
is not by any means rare, but the crystals are

extremely so ; in fact they appear to be first

detected in this state.
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21 Pyrostilpinite.—(Silver sulphant nn omf e
.)

A rare ore of silver (containing 59.44 per cent, of

ag) known as 'fire-blende." It crystallises in the
monoclinic system and is sometimes tabular, but
its common habit is in imperfectly terminated
sheaves or irregular bunches—like stylbite—but
of almost microscopic dimensions. It is of a
hyacinthrred colour, but is generally tarnished to

an almost black discolouration. When free from
discolouration it has an adamantine lustre and
decided red streak. In minute vughs it may be
detected in association with nests of small quartz
crystals. When coating cleavages in its extremely
silicious gangue it soon arrests attention by its

peculiar habit of occurrence in radiating and
irregular bunches, by which feature it may be
known from proustite, although both have the
same bright colour. Before the blow-pipe it

fuses easily, giving off white antimonial fumes,
and wath soda affords a bead of siWer. It occurs
in limited quantity, but quite enough to make
an appreciable difference in the bulk silver

assays. Locality, the Long Tunnel Mine, Heazle-
wood. Associated with this is another silver

mineral of an orange yellow colour with yellow
streak. It affects a frondose habit, and is found
in exceedingly limited quantity as aggregates
in the cleavages of the gangue. It may be
xanthoconite (a silver sulpharsenate, crystallis-

ing in the rhombohedral system), but the quantity
is too small to make reasonably certain of its

exact identification.

22 Quartz.— (*S'^7^cor^ dioxide.)

Mr. D. A. Porter, of Tamworth, N.S.W.,has recently
drawn my attention to an interesting occurrence
of this mineral in a specimen associated with
freibergite. Many of the extremely minute
crystals attached thereto are ''left handed" and
others "right handed," and many of these show
besides the "W" and ''Y" trapezoids the rhombic
face ''S." This habit has not been detected in
larger crystals from the same locality. The Her-
cules Mine, Mt. Read.

28 ScoRODiTE.

—

{Hydrous ferric iron arsenate.)

This mineral was obtained by Mr. W. R. Bell in

clusters of beautifully formed orthorhombic
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crystals of remarkably high lustre. They were

of small size, pale green in colour, and almost

translucent.

24 SiciLioPHiTE.

—

(Silicified serpentine.)

This peculiar altered substance is extremely vari-

able in colour, and occasionally almost opalescent.

Near the Long Tunnel Mine, Castray River.

25 Smectite.—[Hydrous basic aluminium silicate.)

Obtained in patches of extreme softness almost

gelatinous, but soon becomes somewhat harder.

It has a metallic, almost silvery sheen. It

separates into folice of extreme tenuity. North
Lyell Mine, Mt. Lyell.

26 Steargillite.—[Hydrous basic aluminium silicate.)

A pale yellow to almost white substance with

strongly conchoidal fracture, and slightly

opalescent and smooth surface. Derby.

27 Stephanite.—[Silver sulpkantimonite.)

Brittle silver ore. It is black and dull in general

appearance, with a black streak. Found in thin

irregular patches, implanted on a silicious gangue
with "fire blende." Long Tunnel Mine, Castray

River.

28 Stibicolite.—[Hydrous antimony dioxide.)

In limited quantity as a pale yellow pulverulent

mass. British Zeehan Silver Lead Mine, Zeehan.

29 Tourmaline.—[Boron aluminium iron silicate.)

The variety zeuxite, which is rich in iron and of

an intensely dark green colour, occurs in remark-

ably large felted masses at the Castray River.

30 WuRTZiTE.

—

[Hexagonal zinc sulphide.)

A rare zinc mineral differing in crystallisation from
sphalerite. It is hemimorphic in habit, and by
that character it may be recognised when in

crystals. Usually it occurs in columnar masses.

Hercules Mine, Mt. Read, and Magnet Silver

Mine, Magnet.



a^

PROPOSED PSYCHOMETER INDEX

DESIGNED AS AN AID TO THE

BETTER DETERMINATION OF COMMON FUNGOID ILLUSIONS

AND OF THE

COMPARATIVE VALUE OF MENTAL CONCEPTS.

BY E. M. JOHNSTON, I.S.O., F.S.S.

INTRODUCTORY.
In a subject of the nature indicated as

above, it is desirable to avoid the very

common mistake of at once launching

into the mazes of a complicated argument
while employing terms which are either

ill-defined, or are apt to receive different

interpretations from different per-

sons.

The whole value of an argument often

depends upon the exact definition of one
or two important terms, and where such

terms are loosely applied and but vaguely
understood, the outcome of discussion, so

conducted, must result in confusion of

judgment.
The point around which the present

argument hinges is the word illusion. By
illusion is meant any error of sense,

perception, memory, or representation, or

of judgment ba-ed upon these which
counterfeits reality.

In one particular sense it is ad-

mitted that the objective aspect of all

subjective concepts is illusory; but, in

this sense, concepts, for th6 limited pur-

pose of this arguument, are not regarded

as "fungoid.'' For the purposes of the

present argument it is sufficient to con-

fine ourselves to the commonsense appre-

ciation of phenomena, and to what are

commonly regarded as realities of common
sense. Thus limited we may define all

counterfeits of realities as illusions of

commonsense.

By reality is meant the opposite of

counterfeit—e.g., the pictorial representa-

tion of the features of a person, scene, or

thing is a counterfeit when not regarded

as a symbol of the thmg represented. Art

has reached a high limit when it produces

illusion. But the art of the modeller,

sculptor, mechanic, or necromancer can
only succeed under restricted conditions as

regards healthily constituted minds, armed
with the full complement of the ordinary

sensiferous organs. Those who lack, or

who are deprived of one or more of tho

essential normal senses, can never be

certain of freedom from illusion.

It is by the sister or auxiliary senses

that we continually—perhaps uncon-
sciously—correct our impressions, or take

"our bearings," so to speak. Deprive

anyone of these natural auxiliary aids, or

even weaken or render any of them
artificially inoperative, and lo 1 the

individual mind is a ready prey to all the

illusions and disorders of sense and
imagination.

The senses, however imperfect in tho

normal condition, are wonderful checks
upon each other. Combined, they are the

props of trae knowledge and understand-
ing. The most simple impressions are

liable to be illusory if the particulat sense
concerned be weakened by disease or over-

work. Render inoperative, or weaken at

such a time the sister senses, and the

strong commonsense appreciation of the



real differences between orderly waking or

primary concepts, and imagination,

memory, dream, illusion, breaks down, or

disappears altogether. In fact the con-

ditions under which the insane are bound
are then most closely realised. Let those

whose inexperience may have led them
hitherto to trifle with the full va^ue of the

natural guardians of our reason beware of

this consequence when they would erecb

the illusions of the crippled senses into

equality with the evidence of the com-
bined senses when free and unconditioned

and at their best.

Although in a waking state, and under
ordinary circumstances, we may have
within ourselves a tolerably clear and un-
mistakable standard of what is real and
unreal, yet at times, and with relation to

particular concepts, there may be pro-

duced a very gradual and subtle blending

of the two.

Especially is this result apt to arise

when the region of fancy is in its most
active state.

THE REGION OF FANCY.

There is something most mysterious
and perplexing in the concepts of fancy.

They flit before our minds in myriad
shapes, moods and colors, without sum-
mons ; change their humors as in a
kaleidoscope before we can well define

them ; and finally vanish, but to appear
again and again, under favorable circum-
stances, as at first. Maay suppose that
the world of fancy, automatic introspec-

tion, or imagination (clearly distinguished

by the conscious mind in health, from
what, for want of a better description,

we may call " external perception ") is

only fully disclosed to our minds during
sleep or in delirium. But this supposition
is traceable to inattention or inexperience.
The retrospect of memory, the poet's
trance, and the air castles built by the
waking dreamer gazing upon the bur-
nished cloud or glowiog ember, although
allied creations lack the vivid tone de-
velopment of those creatures and scenes
of fancy which startle us in the horrors
of nightmare, or elate us in our more
exalted moods during sleep. But the
waking state has also an undercurrent of
fancy which in every respect is analagous to
our concepts during sleep.

UNDERCURRENTS OF FANCY EXPERIENCED
DURING WAKING STATE.

Duriag our active waking state, when
the external world has its meximum
effect, the senses are continually drinking
in fresh concepts at their various portals,

each sense interpreting its varied impres-
sions with that order and consistency

which distinguishes the character of

external impressions or fresh concepts.

The reception of thpse primary concepts,

characterised by their greater intensity,

eclipses ihe softer reflex echoes of the
imagination just as the stars are blotted

from our vision by the approach of the
radiant sun. The reflective imagination
is not necessarily reduced to absolute in-

activity, but rather it is that to the

imaginative listener the louder speaking
voices eclipse the more feeble.

The ghosts of the waking state are

clearly analogous to the horrid nightmare
demons of sleep. Such horrid dreams
may be produced artificially by wilful

interference with the breathing of the un-

conscious sleeper. (See " Illusions," by
James Sully, p. 116—International
series.) Thus, disturb the breathing

of the unconscious sleeper by plac-

ing a heavy fold of the bedclothes

over the mouth and partly the nostrils.

By degress his face flushes, the skin

exudes a sweat, the limbs are aimlessly

jerked about ss if in distress, and at last it

is so oppressive as to awake the uncon-
scious object of our experiment, who
immediately proceeds to relata that he
has awoke from a frightful dream, where-
in he vividly felc he was being suffocated

by some monster of horrid shape who sat

upon his chest and grasped his throat

with angry claws.

But intense fear during the waking
state may at times, with superstitious

minds, produce somewhat corresponding
distorted coocepts. The young and timid

whose minds have been saturated with

the weird legends of the Scottish High-
lands, are at times specially subject to the

influence of such disturbing illusions

when obliged to travel alone in the silence

of the night through dismal glades of

sighing pines and peopled by repute by
ghostly shades. To such it is possible

that the indistinct outline of a dead
stump faintly shining by moonlight, the

phosphorescent fungus, or even a curi-
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onsly shaped noddine farze bush, to their

half-averted but spell-bound gaze, may be

distorted into forms as unreal and horrid

as those due to indigestion or other

interference with the necessary vital

functions during sleep.

The imagination it would seem has the

power under expectancy, fear, or

extreme pleasure, to order and magnify
generic refiex groupings of images which
agree with the simple state of fear,

pleasure, anxiety, and suchlike ; but it has
not the power to be specifically accurate

or consistent, and thus it would seem to

bo the blind groping of a dim generic

grasp, not of specific value like the con-

sciousness of the undisturbed waking
stale at its best.

Let any one in a quiet mood, as he is

musing before the evening fire, purposely

close the eyes, and, to increase the effect,

place the palm of the hand lightly over
them to exclude, as far as possible, the

still active effects of external impressions.

He will then find the images of Fincy
bursting apparently upon the view of

sense in that strangely vivid, changing,
incoherent evolving and melting away
character ; and yet, withal, giving an
illusory sort of impression that there is a

reality and a natural sequence in the

shapes, forms, colors, and pictures,

which rapidly displace each other as he
gazes.

These gleams which we are permitted
to be the spectators of are not or are but
feebly under the control of the conscious
will. The writer has frequently tested

this fact by personal experiment. On the

last occasion he did so his own thoughts
were to a large extent impressed with the

scenery of the Huon road through which
he had travelled that day. Although he
purposely tried to work into the unbidden
scenes and images which floated before his

mental vision, the form of a wattle tree in

blossom, he found be was unable to order

its inclusion in many wooded scenes that

unbidden would vividly evolve to his

conscious sense. Ooe remarkable scene
seemed to thrust itself unbidden, again
and again, viz.:—a small rocky promon-
tory crowned with a group of the
graceful she- oaks so common on the
margin of the estuary of the Derwent
(Casuarina quadrivalvis,) In the shel-

tered bay beneath this rooky clif scene

where he felt he was situated he could see
distinctly the wave-ripples, and reflections

of the sun's rays, together with a strange
bright patch of sunshine which seemed to

brilliantly light up the sea at its base. He
tried to force a change by the attention of

the memory to the romantic Huon scenes,

but he found he could but slightly vary
the sea cliff scene already described, the
patch of light still forming o- e of its

distinctive features. On other occasions
he had no difficulty of picturing the
wattle tree in blossom, but in every case
he felt he was as much a spectator as one
feels in sleep amidst the scenes of dream-
land.

It is quite possible, therefore, that the
proverbial moods of some people—the
grave and the gay—may, to a larger ex-

tent than we are aware of, be colored by
this unsuspected undercurrent of fancy
during our waking moments.
My chief object in drawing particular

attention to the region of Fancy is to

show that under peculiar circumstances it

is conceivable that its hidden reflex

activities may surge up among the
primary concepts of the senses, and thus
be the origin of sense illusions even in the
minds of those who are otherwise of a
sound, healthy constitution. It is quite

clear that these undercurrents of Fancy
are distinct from ordinary concepts of

memory, although it is not improbable
that memory and fancy concepts are

intimately related, and may powerfully
act and react upon each other. The curious
way in which a memory—say of a name
which we at the moment in vain try to

recall— bursts in unbidden soon after upon
a foreign train of thought, is very remark-
able, and it is therefore quite possible that
through the hidden agency of active

undercurrents of Fancy the dormant
memory may be awakened.

Illusions, as regards simple concepts,
are comparatively rare among sane per-

sons, where all the senses are free or

unconditioned and healthy. External or
primary sensations of forms, colors,

sounds, touch, motion, and such like, are
for the most part readily distinguished
from simulations of realities, even in

some cases of partially impaired sense
organs.

There are numberless circumstances,
however, which readily tend to produce
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illusion in the minds of persons untrained

and inexperienced. For example, persons

strongly tend to believe in a second

shouter, while, for the first time, they

listen to a remarkable voice -echo.

Similarly the untutored must also be

strongly impressed at first with the

illusory reality of reflected sight objects.

Who, again, has not felt the powerful

tactile illusion of duality in unity by

crossing the fioger tips—preferably the

second and third— while with eyes shut

pressiog the surface of a round object,

such as a marble or the tip of the nose

;

or the converse of this -unity in duality—

in the pressure upon the skin of the body

by the two adjacent points of a pair of

compasses ?

If in such cases the particular senses

were not aided by the more extended ex-

perience of others, and by free com-

parisons and repeated trials in conjunction

with the sister or complementary senses,

we should all be subject to illusions to a

much greater extent than we at present

conceive.

Where, on the other hand, the senses

are not merely unaided, but are crippled

by conditions which are unfavorable for

the reception of clearly-defined and un-

disturbed concepts, we may be certain,

that as sure as the lowly organised fungi

attack and destroy the more highly

organised animal and vegetable forms

whose vigor has abated, or whose tissues

are diseased, so sure is it that fungoid

illusions will ba'.ten upon and distort the

judgment of all those whose hidden

springs are poisoned at the source by

conditions unfavorable to the formation

of strong healtby primary sense con-

cepts,

COMMON FUNGOID ILLUSIONS.

The references to what have been

termed " Common Fungoid Illusions " in

this argument, are restricted to a few

common types, and do not pretend to

comprehensiveness. One or two types

have been chosen which are particularly

characteristic of our own raca and age. It

would be less difficult to bring conviction

to most people with regard to the preva-

lence of gross illusions among lower races

of men, or among people of a bygone

age ; for it is proverbial that errors of this

kind are likely to be more correctly appre-

ciated from the standpoint of an observer

untrammelled by local influences. If we
refer, therefore, to the illusions of the

exl^'ting lower races of men, or to those of

ancient times in regard to demonology,
witshcraft, astrology, epilepsy, lunacy
!|he shape of the earth and its position in

the solar system, and such like, it is

merely to show that the natural fruit of

ignorance is illusion of some kind or

another. Illusions are sometimes mimetic,
and like all organisms of a mimetic
character, they are difficult to distinguish

from the surrounding conditions from
which they take their shape and color.

There are manj current illusions, there-

fore, which are only superficially different

from those of older times. They may be
clothed in a pseudo science garb, in

mimicry of the • prevailing spirit of this

age ; but, fundamentally, they, on ex-

amination, will be found to present the

well-known features of the fungoid illusions,

which in all ages have been known to

prey upon weakness and ignorance.

THE ILLUSIONS OF IDEA SYMBOLS.
The first examples under this division

refer to those " fungoid illusions " so

closely associated with all forms of the

outward expressions of the ideas ; espe-

cially those related to the sound-symbols
of articulated words, and those related to

the form, sight, or touch symbols of all

kinds of writing. Simple pictorial

representations being more natural are

less liable to be illusory. Perhaps no age

has been subject to this form of illusion

so much as the present, and paradoxical as

it may appear, there is good reason to

believe that many of the so-called
" educated classes" are likely to be as great

slaves to the myriad illusions arising

therefrom as are to be found among the

illiterate.

What we know, think, and feel, and
through what chains of previous know-
ledge we have arrived at our present con-

dition can only be disclosed partially to

others by means of idea symbols. Out-
wardly we can observe a man laugh, cry,

speak, sing, gesticulate, but even though
we could enter and penetrate to the re-

motest molecule of his brain we could not

by all our perceptive organs of sense

discern his accual feelings or thoughts.

If in ourselves there were not an
orderly and consistent connection in the

ordinary casual relation between certain
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sounds, forms, gesticulations, and expres-

sions with our own concepts, thoughts,

and feelings, we could not hope to under-

stand others, or be understood by them.
Laughter in another, e.g., might really in

itself mean grief, did not such outward
symbolic expression correspond with a

similar causal relation between our own
constant forms of outward expression and
our inner real feeling which we have
learned to designate by the word symbol
—laughter. (See Lange's History of

Materialism, Vol. IL, 316.) To the

inexperieced this analysis may
seem trivial, but it is really

necessary ; for it will be dis-

closed presently how closed all forms
of illusion by the intervention of word
symbols, may, through mistaken inter-

pretation, result in much unnecessary

strife and confusion. For it logically

follows that if any idea-symbol be

used by anyone in an abnormal way,
whether in ignorance, at random, or as a

wilful misrepresentation, he is likely to

produce a wrong conception in the minds
of those who are in the habit of using

the idea-symbol correctly.

ILLUSIONS RELATED TO WORD SYMBOLS.
The form, color, intensity, and specific

significance of actual ideas can never be
closely approximated by the agency of

words between persons whose capacities

dififer, or whose mental culture may happen
to be at different staRes of development.

Every cultivated person knows from
experience that particular words or phrases
related to complex ideas—although at

first used familiarly in a general sense—
come by closer study and wider culture to

stand for a much broader, deeper, and
clearer conception than that afforded by
the insignificant seed idea which at the

first stage was associated with the par-

ticular word symbol in this person's mind.
It is at this stage where confusion is apt

to arise in controversy between good,
earnest men. Philosophers, too, find in

this region their favorite battle ground.
But as regards the latter, so long as dis-

tinctions remain unclassified, it is perhaps
well that a wisely conducted conflict

should be maintained; for it is in such
conflict that we come to expand the new
idea, aud to form the needful expression.

The ignorant person, as well as the

superficial word glutton, so largely

produced by our gramaphonic systems
of education, only catch remotely the

order of genus of the cultured thinker'^

idea. To the class referred to—th&

Species, or the fully developed light and
shade of the cultured person's idea is

more or less concealed in penumbral
darkness. The illusions which arise out

of these differing conditions, however, are

often very disastrous ; for co these may
chiefly be attributed the reason why the

prophets of each succeeding age have
been stoned, crucified, maligned, or other-

wise maltreated. The fungoid illusions

which batten upon forms of expression

have been the cause of much evil. That
the evils arising out of word illusion is

not exaggerated may be easily proved.

Let anyone attempt to get a clear grasp

of the ideas of any two persons of average

education with respect to the real nature

and particular meaning of the following

group of idea symbols as used by the

learned, viz.:

—

Anthropomorphism, Atheist, Christiant

Communist, Deist, Darwinian, Deter-

minism, Evolutionist, Hypnotism, Pa-

ganism. Pantheism, Bealism, Sceptic^

Socialism, Teleologist, Spiritualist, Ag-
nostic, Mind, Force, Matter, Spirit, SouU
Body, Ego, Non-Ego, Religion, Moral
sense. Will, and suchlike.

These terms cover a very wide field.

They are in common use in some sens©

by the learned and unlearned ; by the

learned of opposing schools of thought;
but as there are comparatively few who
take the honest trouble, or have the

mental capacity to understand in their

fullness the history and complex ideas

underlying these words or symbols, it

follows that they must be fertile sources

of illusion ; and the fruit of such illusion,

where strong feelings are concerned, have
been, and ever will be, confusion, bitter-

ness, and strife. The proof of this is

manifested by the frequency of the use of

terms ending in 1st ; not so much as an
expression of the appropriate underlying

thought or feeling, as of a dim notion of a

quality involving reproach and deprecia-

tion. Clearly to all such the particular

term is illusory ; and the application, so

far as intention is concerned, is likely to

be as *alse and unjust as when at Antioch,

the fierce opponents of the followers of
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Jesus Christ, coined the term of reproach
"Christian," now fortunately transmuted
into one glorious to humanity.

As a further illustration of the

common illusions related to word-symbols,
let us examine the illusory conceptions so

frequently held by many persons with
regard to the use of the terms Matter and
Mind. The illusion to such persons is,

that we know directly a substance of

matter as distinct from mind. And again
further it is conceived by such persons
that matter, in itself, is dead, inert,

distinct from, and less mysteriously con-

stituted than that part of mental pheno-
mena to which they restrict the term mind.

This is a common fungoid illusion.

The cultured thinker knows and can
demonstrate logically that the substance
of matter is a hypothesis of the mind to

account for certain of the mental concepts
chiefly related to direct primary im-
pressions of sight, touch, and muscular
effort. It can be demonstrated to minds
sufficiently developed to receive such de-

monstration that all our concepts

—

whether relating to form, color, space,

time, resistance, opacity, transparency,
smell, heat, cold, hunger, thirst, weari-

ness, memory, mental introspection, self,

not self ; in a word, all sensations are

mental. In the words of an able ex-

positor (Huxley) immediate knowledge is

confined to states of consciousness, or, in

other words, to the phenomena of mind.
Knowhdge of the physical world, or of

one's own bo3y, and of objects external to

it, is a system of beliefs, or judgments,
based on the sensations. The term
" self " is applied not only to the series

of mental phenomena, which constitute
the egot but to the fragment of the
physical world, which is their constant
concomitant. The corporeal self, there-

fore, is part of the ?io)i-ef/o, and is objective

in relation to the ego as subject.

Elsewhere the same able expositor
states clearly, "that if we possessed no
sensations but those of smell we should
be unable to conceive a material sub-
stance. We might have a conception of

time, but could have none of extension,
or resistance, or of motion ; and without
the three latter conceptions, no idea of

matter could be formed."
It may be conceived, therefore, that the

only knowledge we consciously possess,

directly or indirectly, is purely mental.
One portion we call external perception;
other parts (including feeling, judgment,
memory, dream, delirium, illusion— all

parts of one whole) purely subjective, and
equally mysterious. The mind tends to

infer, ejectively, its impressions, as

symbolic of a mysterious objective, some-
thing external to it. That is all.

The yEolian harp, if endowed with the
sense of hearing only, and so limited to

the range of its own chord sounds, would
conceive its own cliord, objectively, as

external to itself. It would tend to seek
external to itself the exact origin and idea
of its own specific sounds. It could not
dream, as the objective cause of its own
subjective chord sounds, the gentle
vibrating breeze, except in the manner of

some iEoIian harp sound.

THE COMMON ILLUSION THAT MEN OF CUL-
TURE AND SCIENCE HAVE A SPECIAL
TENDENCY TO BE SCEPTICAL AS REGARDS
TRUTH.

This may be regarded as a type of the
many fungoid illusions which naturally
arise in the prejudiced and antagonistic

minds of the slothful and ignorant.

Lovers of ease favor conceptions which
involve no trouble of mind. To hold the
mind in suspense when in doubt, and
when immediate action is not imperative?
to sift the grain of wheat from the asso-

ciated chaff ; to qualify the observation
with the ascertained knowleoge of one's

personal equation of error ; to seek
truth with a single eye in scorn
of cowardly fears regarding possible

consequences to one's self ; to suffer

misunderstood the mental pain of transi-

tion of thought due to the unequal growth
and change of the intellect and one's

personal clinging ideals and sympathies,
are matters which are no more than the

sound of words to the indolent mind,
whose faith, too often, is a mere accident

of time and place. The indolent mind is

irritated by complexity, and insists upon
the enjoyment of simplicity, even though
It should be artificially created by the

mutilation of valuable complex truths.

It is not here maintained that the

earnest enquiring mind is not advantaged
at times to desire when wearied a some-
what similar refuge. But to the latter it

is consciously sought, and is the well-

earned repose after the strain of mental
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toil. In their case it is the natural half-

sleep following upon mental activities

wherein at times the great and beautiful

generic truths of poesy and parable have
their birth. It need not be pointed out,

however, that there are many indolent

of mind amongst us, while the group of

earnest and thorough thinkers are few.

It is not surprising, therefore, that the

aims and methods of the scientific

worker should so frequently be misunder-
stood and misrepresented.

Of course it is not meant that the

opponents of scientific work and methods
of investigation are so unjust as to sup-

pose that the alleged tendency to

scepticism, on the part of the men of

science, woold be blameable in matters
which are false or which appear to be so ;

for in such case there would be no room
for discussion.

To oppose even the appep ranee of

falsehood or vice is a healthy attitude,

and can only be considered objectionable

by those minds antagonistic to truth

and virtue.

As a matter of fact, the charge as

regards scientific observers is manifestly

absurd. Science is simply carefully proved
knowledge. True men of science are

those who are ever actually engaged in

wresting the fruits of knowledge from the

vast unexplored regions of nature, and
whose highest reward is the feeling that,

by their labors and discoveries, they have
conquered some part of the region of

chaos, doubt and obscurity, to the great

benefit of their kind. The railway train

in rapid motion may cause the illusion

that the increased resisting current of air

is in itself moving more swiftly than
when the same tram is at rest.

In like manner inexperienced minds see

only in the active forward advance of

scientific investigation, the sifting, weigh-
ing, and measuring processes, and often

labor under the illusion that because in

this pioneer work the workers are obliged

to reject large quantities of truth husks,
the latter process—and not the acquire-

ment of the fewer and less conspicuous
truth grains—is the particular object of

their remarkable activities. Their posi-

tive advance, and greater neod to dis-

criminate and to reject, being a mere con-
sequence of their relatively greater love

for the acquisition of more truth or know-

ledge. Kelative to the indolent they

appear to reject more—nay, blunder more
—but ifc is altogether due to the fact that

their love for knowledge is more active.

Those who can endure an imperfect mix-

ture, or do not love purity, need not reject

much dross ; but it is hard that the refiner

fehould be blamed for the unavoidable

accumulations of the conserving and re-

fining processes.

ILLUSIONS DUB TO INEXPERIENCE OR
DEFECTIVE EQUIPMENT ON THE PART OF

THE ACTIVE OBSERVER.

Thoughtful men are well aware of the

danger of being over-sure about matters

which many able men have arrived at

profoundly opposite conclusions. The
thoughtless have no such dread. And yet,

though all our observaiions are so apt to

be faulty if not properly directed, few
think that for exact observation in any
special branch of knowledge, special

aptitude, and a long, careful training in

the instruments of observation are abso-

lutely necessary. For example :—Look
what long years of patient training of the

muscles of the hand, ear, and eye, is

necessary before the musician can render

with skill and feeling the masterpieces of

a Mendelssohn or a Schumann. The
skilled botanist may be called upon at any
time to distinguish a new plant, and to

describe its characters But in order to

do this satisfactorily he must be prepared

to show in what respect it is related, and
in what respect it differs from, say, about

85,000 flowering plants already scientifi-

cally described and classified. When
we learn also that prior to the proper

study of botany and zoology, the

student, by laborious training in mor-
phology and physiology, must equip

himself for the special work, we can have

some notion of the pains taken by men of

science that observations, in the line of

their studies are not marred by lack of

skill or of previous training. Nay, so

necessary is it that all scientific observa-

tion should be carried out with the

greatest rigor and exactness, that the

greatest pioneers in scientific investigation

have been the foremost in the discovery

of more perfect instrumental aids designed

to further extend the range and neutralise

the errors of our senses, and in this way
secure that precision which modern
science demands of its followers.
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It takes the great expositor and thinker,

Lange, over 1000 closely printed pages of

matter, to unfold to us a mere abstract

of the history and meaning of the schools

of materialism and [idealism. Bastian,

with numerous carefully executed figures,

tries to convey to us in 700 pages of

descriptive matter a summary of his own
observations regarding the structure and
functions of the brain. Hitzig, Ferrier,

and other skilled specialists, had long and
profoundly studied the functions and
physiology of the sensorial apparatus of

the brain in all its bearings, and their

combined testimonies have been of the

greatest service to us in dissipating many
of the older and cruder conceptions of

phrenology and physiology, and in

explaining many of the more mysterious

problems of mind and body.

One important lesson has been given to

us in regard to observation, which has an
important bearing upon the subject of

this argument, viZc, that not only as re-

gards eyesight and for astronomical ob-

servations merely do we require to pro-

vide ourselves with a carefully determined
"personal equation of error," but every

other sense should be similarily guarded
as they are all subject to varying degrees

of error under certain conditions. From
what has already been stated it is obvious

that should any untrained person think

he can properly understand the [mysteries

of new and complex phenomena, without

first studying carefully the laws which
make phenomena at all possible to him,
together with the ascertained conditions

of sensorial error, he will undoubtedly
and unconsciously land himself in the

Cimmerian darkness of illusions, kindred

to the ancient witchcraft or its twin sister,

spiritualism, now so often guised in

modern pseudo-science dress.

To the cultured thinker all phenomena
are purely mental and subjective, and
as such are equally mysterious.

To the average spiritualist only a small

portion of phenomena, and that the most
disordered and unreliable part seems to

be regarded as possessing any wonder or

mystery. The most orderly, valuable, and
equally mysterious part of subjective

phenomena—orderly primary concepts

—

is despised by the spiritualist for the

vulgar reason that such orderly mani-
festations are as common as the green

grass ; and yet the profoundest thinkers

see in the lowliest organism so common
by the wayside a mystery greater than
that of human folly, whose epidemics

have so often puzzled the moralist and
psychologist.

Whilst dissecting the living tissues of

the common triglochin and other weeds
of our ditches under the microscope, I

have often beea impressed by the

beauties of structure which are

shut off from the feebler powers of

the unaided eyesight. I have watched the

mysterious life of the cell in the humble
yeast plant and desmid, and I have seen

the living building processes grow into

form and beauty before my wondering
sense, and a feeling of awe has frequently

filled my mind, as form after form seemed
to come mysteriously into existence before

my eyes, and to frame themselves

upon a structure of wondrous design and
beauty. Each living " brick " in itself

being guided and determined in its

course as if by the immediate agency

of a hidden Almighty finger.

Most naturalists have been similarly

impressed while contemplating the silent

building forces of organic nature, rhey
are thus frequently reminded of the

mystery underlying the more familiar and
perhaps uninteresting externals of common
objects. They are also so accustomed to

witness mysterious design and movements
for which they can give no explanation

that they are not so apt to be led into

illusion by the appearance of phenomena,
which, for the time being, may seem ex-

traordinary and unexplicable to the

crippled or unaided senses. Nor are they

so apt to be overwhelmed by mere
novelty or rarity because the momentary
wonder seems as inexplicable as the origin

of all mental phenomena to the cultured

thinker. The average form of spiritualism

would appear to be a corrupt or degraded

form of the poetry of Materialism, al-

though it affects to despise that system of

philosophy. It is far from my mind to

treat with levity the ordinary crudities so

commonly manifested at the many
spiritualistic seances which I have had
the opportunity of witnessing.

One grave objection to the value of the

testimony of such seances is, that wher-

ever any phenomena have been observed

which appeared to be inexplicable, they
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where at least some of the oomplemeatavy
senses, if noc all, were at a disadvantage.

It has already been stated that the senses

are particularly liable to all forms of

illusions, at times, even where they are

free and unconditioned. It has also been
shown that the only difference between
the waking concepts, dreams, subjective

delusions, and suchlike is in the invariable

strength, and unmistakable order, con-

sistence, and harmony of the primary
concepts, as compared with the feebler,

inconsistent, shifting, kaleidoscopic

phenomena of fancy, ghost delusion

dream, and other illusions of the diseased

brain. The only way to distinguish any
form of illusion would be to dispel the

conditions unfavorable to the manifesta-

tions of healthy concepts.

Oae sigaificaat eircumstanca which
may enable strong healthy minds to free

themselves from the degrading errors of

spiritualism is to discern that the con-

ditions favorable to illusion and fraud are

ever the conditions under which typical

spiritualistic phenomena are manifested.

Lord Lindsay and others—by moonlight
—fancied that they saw the law of gravita-

tion opposed by some new force, in the

devitalion of Mr Home. But that men,
in a sane state of mind, should accept the

idoa offoand that they had discovered a

new force when all the senses were so

absurdly handicapped (for ordinary pur-

poses of observation even), and that they
were trammelled by the disadvantage of

bestpositionfor verification, shows, for the

time being, they were noc aware of the

great liability to illusion under such
conditions.

To have contemplated even the possi-

bility of discovering a new force under
such crippled conditions shows that their

minds, like those of ordinary madmen,
were for the time being constituted to

favor illusionary conceptions.

It ought to be strongly impressed that

there is no well marked line between the

sane and the insane, and scarcely any
where illusion is concerned, apart from
its permanency.

There are 'many remarkable points of

agreement between some of the concepts
of spiritualists and those of the hopelessly
insane.

1. In both the concepts are frequently

normal, in contradiction to common sense,

and withoun any apparent purpose or

reason. The intensity of the conviction,

nevertheless, in both seems to be greater

than the ordinary convictions of common
sense.

2. They manifest themselves under

conditions where the common organs of

sense are partly or wholly crippled.

3. In both classes they are manifested

frequently under physical excitement or

strong emotion.

4. In both they are frequently mani-

fested by people who have, or who
appear to have, a well-known epileptic

tendency, frequently resulting in bodily

prostration.

5. The moral sense of many such inter-

mittently affected epileptics—the trance

medium—seems to be very low, and their

testimony worthless,

It is a significant circumstance observed

by Dr. Maudsley, and other experts, that

in the incipient stages of epilepsy, the

destruction of the moral sense seems to

precede the more violent physical accom-

paniments of this dread calamity.

6. In both classes referred to extreme

excitability is frequently exhibited ; their

imagination and originality remarkable,

and often of a poetic order. But, unlike

the normal stages of sanity, they are ex-

tremely irritated when the reality of their

illusory concepts are called in question.

It would seem as if all the creative and

other powers of the mind were diverted

from critical and other proper uses, and

devoted to the creaiion of wonderful

theories, whose sole object is to buttress

or build up the loved illusion.

The explanation of spiritualism is not

to be found in the typical phenomena, but

in the thorough study of the deeply rooted

causes, mental and physical, in men's

natures, of which the phenomena which

so impresses them are a fairly reliable

index. Tell me a person's wonder, and I

may fairly infer whether the intelligence

of the person is of the order of a madman,
a savage, a child, or a Newton.

"Wonder is purely a relative state, and
varies with the stage of intelligence.

Higher intelligence is like a kingdom of a

higher order of useful vigorous plants,

whose advance into a wilderness absorbs

and takes the place of a less useful and a

more lowly order.
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The mysiievy which caused the deep
agitation of Newtoa's miad as iadaence
which binds the Pleiades, gradually
dawned upon his wondering soul, is a very
different one from that which fascin-

ates the gaze of the ignorant trick*

worshipper.

To penetrate the interior of a world in

motion ; to trajse as far as possible the
orderly laws which determines its course,

and to contemplate the mystery of the
cause of its original impulses are matters
which lie within the field of wonder of the
higher intelligence. To be callous to the
inner life of everything, to see a wonder
only in novelty, rarity, or in the unu mal
exterior are sure indices of a lower stage
of intelligence.

CONCLUSION.
The order and equilibrium of the mind

are intimately connected with the vigour,
fulness, and health of the organs of
sense.

Many persons commit mental suicide

for the sensual delight of a useless
momentary wonder.
The insane, by disease, are forced to

live always within a world of wonders
such as those sought after, at times, by
the ignorant.

I have prepared a classified " Psycho-
meter Index " which to some may be use-
ful in showing the treacherous nature of

the apparent value of judgments based
upon observations of the crippled senses.
I have shown by this classified " Psycho-
meter Index " that we may only hope for

orderly concepts, free from illusion, with-
in narrow limits. Beyond this limit

orderly conception diminishes or lessens
in value. It would seem that passion
distorts or gains ascendancy over sane
judgment in proportion to the degree of

the diminishing power of the senses, un-
til, approaching the zero of the under-
standing, the state coincides exactly with
insanity.

The insane state consists of all kinds of
unreasoning beliefs; but, unlike sane
concepts, they are marked by a real pitiful

intensity of conviction to which the sane
mind can never hope, or ever wish for,

within the logical order of the higher
states of consciousness. Better be a dull,

pulsating mass of protoplasm than to be
adrift upon a stormy ocean of disordered
concepts, when the rudder and helm of

the senses have been rendered nugatory,
or have been for ever destroyed. Let us
beware, therefore, of the intensity of a
conviction which is, in this way, related.

Notwithstanding what has been stated
in opposition to illusions of a fungoid
character, I am far from being convinced
that all illusions, as such, are harmful.
I am inclined to think that a benefical

purpose is served by many of them,
especially of such as are born of the
extraordinary strength of love, affection,

sympathy, and the higher poetic fancy.
The mother, for example, sees favourable
qualities in her child which no other eye
regards, and, frequently, have no real

existence. Who, therefore, would wholly
banish the mist of the affections ? I, for
one, would not if I could. A. large group
of illusions might fairly be classed under
this order. All illusion, or partial illusion,

which for the moment may be necessary
to our comfort and well-being, spiritually,

and not liable to introduce more remotely
great evil consequences, I would be sorry

to see wholly dispelled. I do not regard
or class such as " Fungoid Illusions."

Illusions which are harmful are alone
regarded as " fungoid " in my estimation.

We have seen that it may be possible

to reach the zero of valuable concepts,
and, indeed, of all consciousness, in two
widely different directions. On the one
hand, it may be gradually approached
through varying stages of fictitious won-
der, imagination, dream-illusion, insanity,

and by the destruction of one after the

other of those wonderful organs of sense

which, though of feeble range, are yet, in

the highest sense, God given, Heaven-
born.

On the other hand, by humble mien
and fearless confidence, we may, through
all the channels of widening sense, ad-

vance to still greater heights, wider hori-

zons, which may be ordained that we
should yet conquer. There are still al-

most infinite circles within the legitimate

domain of natural science, but beyond the

limits of our present knowledge and range
of powers.

Yet, even now, from a thousand heights

of sense, we can perceive that, however
we may increase in suhjective knowledge
— /.(?., natural knowledge—the objective

mystery which surrounds us, which we
feel we can never penetrate, is but in-
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knowledge. We feel that though new
chords should continue to be struck on
" the harp of a thousand strings," the
" Everlasting Arm " which is the cause
of their harmonious vibrations can, itself,

never be revealed to us save through thai

veil of the sensible in which " we live,

move, and have our being."

Do not, therefore, foolishly tremble
under the illusion that all mystery shall

be dissipated, or that the veil may be
pierced, if we but open wider our dim
eyes, or stretch out a little further our
feeble hands. Their limits—not deter-

mined by us—not written on tables of

stone, and soon enough reached— are the
truest and best guides. The created
mysteries of distorted imagination and
the crippled senses are but a poor " mess
of pottage " as compared with our
glorious birthright of orderly natural
knowledge and feeling.

If still—like wilful children—we v)ill

have a deeper mystery, let us, with the
fullest possible equipment, attempt to

penetrate from every portal of sense ihe
CAUSE of which they are themselves
wondrous symbols. The effort to do so

will convey an impression which cannot be
effaced. Thereafter the appalled and
humbled mind will gratefully shrink back
within its own protecting luminous mist
of the higher poetic ideal, and, with the
chastened submission of a child-cry

—

" It is enough." " Thy will be done."

Nor swords of angels could reveal what
they conceal.

Proposed Psychometbr Index Designed

AS AN AID TO THE BeTTER DETER-

MINATION OF THE Comparative Value

OF Mental Concepts.

Table specially prepared with the object
of showing approximately the Eelative
Value of Observations and Belated
Conclusions or Judgments, as Deter-
mined by the Nature of the Testimony
and other Conditions under which the
Original and other Observations have
been made :—

Key to Classification. Order of Value of

Testimony.

Direct. Indirect.

(1) (2) (3) (4)

(A) Phenomena of the Waking
State—

(a) Mind not diseased and little or not
affected by the disorders arising out
of passion, prejudice, or ignorance.

* Common Phenomena :—

Condition a ... 1 2 3 4

„ h ... 5 6 7 8
c ... 9 10 11 12

„ d ... 13 14 15 16
e ... 17 18 19 20

/ ... 21 22 23 24
... 25 — — —

* "^ Extraordinary Phenomena :

—

Condition a ... 26 27 28 29
„ h ... 30 31 32 33

„ c ... 34 35 36 37
„ d ... 38 39 40 41

e ... 42 43 44 45

/ ... 46 47 48 49

g ... 50 — — —
(b) Mind not diseased, but more or less

subject to the disorders arising out
of passion, prejudice, or ignorance.

* Wonderful or Miraculous Phenomena,
including the Ghost, Vision, or

Illusion stage:

—

Condition a ... 51 52 53 54
„ 1) ... 55 56 57 58

c ... 59 60 61 62

„ d ... 63 64 65 66
„ e ... 67 68 69 70

/ ... 71 72 73 74

g ... 75 _ _ _
(c) Mind diseased, and subject, more or

less, to all its disorders.

Condition :

—

* Hallucination,

milder form... 76 77 78 79
* Dementia ... 80 81 82 83

(B) Phenomena of Sleep—
(a) Peaceful or pleasur-

able visions ... 84 85 86 87

(b) Painful or horrible

visions 88 89 90 91

(c) Profound slumber... 92 — — —
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Explanation of Terms Used in
Classified Table.

Subdivisions of order of value of testi-

mony :—

(1) Indicates tetimony directly ap-
pealing to senses, feeling, or

consciousness. Memory of

former experiences aiding the
judgment.

(2) Indicates testimony directly ap-

pealing to the senses, feeling, or

consciousness. Memory of

former experiences not an aid

to judgment.

(3) Indicates experiences more or

less remote. Testimony de-

pendant upon observer's memory
mainly.

(4) Indicates that testimony is

wholly dependant upon the
observation of others—not per-

sonal observation.

Conditions a h c d ef g qualifying the

value of the subordinate stages of obser-

vation :

a Indicates stage of the scientific

method. All sense organs avail-

able for verification, together
with the advantages of health,

perfect organisation, best posi-

tion, special training, and full

equipment of tested instrumental
aids.

h Indicates the common sense stage.

The same as a stage, but lacking

the advantage of special training,

best position, and the absence of

tested instrumental aids.

(Crippled sense stages more or less liable

to illusion.)

c Indicates the h stage, but lacking
the co-operation of one ef the
least valuable of the complemen-
tary sense aids.

d Indicates the h stage, but lacking
the co-operation of two of the
least valuable of the comple-
mentary sense- aids.

e Indicates the h stage, but lacking

the co-operation of three of the
least valuable of the comple-
mentary sense-aids.

^ Indicates the 6 stage, but lacking

the co-operation of four of the

least valuable of the comple-
mentary sense-aids.

g Indicates that all the sense organs
are rendered nugatory so far as

direct obs rvation is concerned ;

memory of former experiences

alone available to qualify the

testimony of others upon whom
the crippled mind and senses are

now wholly dependant.

Column numbers under order of value

of testimony :

—

The numbers under each one of the

four columns indicate, in the

order of downward sequence,

the relative qualitative (not

quantitative) value of the par-

ticular stage of observation, or

of the conclusion or judgment
based thereupon.
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THE ETHICAL AND ECONOMIC ASPECTS OF OLD

AGE PENSIONS.

By R. M. JOHNSTON, I.S.O., F.S.S.

(Read November 22, 1905.)

INTRODUCTORY OBSERVATIONS.

The whole question of making State provision for the

maintenance and support of all helpless and infirm persons

who have survived the age of 65 years is too often, in con-

troversy, clouded by the frequent use of the abstract term
''State," as if it represented, in itself, a real, distinct, and
independent entity.

The provision for the maintenance and support of all

dependents of the community in any one year — whether
children, helpless invalids, improvident persons., or the
aged infirm — is purely an economic question, and depends,
not upon an ideal State, but directly and entirely upon the
products and services created or supplied by the inde-

pendent active breadwinners of the community for the
time being. Nay, more; every function of the State, as

«uch, which absorbs time and labour, directly or indirectly,

by means of general taxation, is wholly maintained by the
usefullv and intelligently directed services of the active

breadwinners of the community for the time being.

It will be observed that much stress is laid upon the
phrase, "the active breadwinners of the community for the
time being," for it will be made apparent hereafter that the

whole argument in favour of Old Age Pensions, both from
an ethical and economic point of view, rests upon the fact

that the active independent breadwinner of to-day has
been a dependent infant and school-child in his earlier

years, and he may yet in his old age become one of the
helpless and infirm dependents upon the younger genera-

tion of breadwinners whom he, in his prime manhood, and
during their helpless stage of infancy and childhood, di-

rectly or indirectly through State agency, sheltere^^ •dUr

€ated, and maintained.
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THE COMPOSITION OF A NORMAL POPULATION.

A normal population in a civilised State at the present

time consists of :
—

1. Independent breadwinners.

2. Semi-independent wives and other relatives en-

gaged in the domestic duties of the household.

3. Dependent children, and helpless and infirm rela-

tives.

4. Friendless and helpless poor, young and old, main-

tained by breadwinners through the medium of

State taxation.

The following abstract, taken from the analysis of

"Occupations of the People" in Tasmania at the last census,

aiffords a clearer notion of the character and relative num-
ber of these important groups per 10,000 of the popular

tion :
—

Composition and Relative Proportion of the Four Great

Divisions of the People.

(Per 10,000 persons.)

(A.) INDEPENDENT BREADWINNERS.
(a) Rendering personal and immaterial

services for express salary, com-

mission, or wages:—
Professional services 290
Domestic services 460

750

(b) Rendering material services for

equivalent value in salary, commis-

sion, or wages :
—

Distributors of materials 716

Modifiers of materials 1,088

Primary producers of materials ... 1,617

Other independent services ... 90
3,511

Total independent breadwinners 4,261

(B.) SEMI-INDEPENDENT GROUP.

Wives and others engaged in do-

mestic duties of the household,

but not receiving an express

equivalent in a monetary form 1,946



BY R. M. JOHNSTON, I.S.O., F.S.S. 97

(C.) DEPENDENTS.

(a) Maintained directly by bread-

winner :
—

Children under 15 years of age 3,650

Aged and infirm parents 65 years

and over 35
Helpless relatives 65 years and

over 7

Ditto ditto, under 65 years 10

3,702

(b) Maintained indirectly by bread-

winners through the medium of

State taxation :
—

Paupers and others 65 years and
over 29

Ditto ditto under 65 years 62

91

Total dependents upon bread-

winners 3,793

Total persons 10,000

From the preceding tabular analysis it will be seen that

there are only about 42 persons in every 100 who can be
regarded as making independent provision at any time for

their own maintenance by means of direct industrial ser-

vices having an express monetaiy exchange value in the

eyes of the economist.

The members of the houshold who perform the necessary

domestic duties, although not receiving any express re-

muneration from a monetary point of view, may be also re-

garded as self-supporting, as they, by their services within
the family, give a value equivalent to breadwinner, al-

though not in a money form.

It will be seen that every 42 breadwinners maintain, on
the average, 36 dependent children under the age of 15

years, who have up to this age been recipients of the pro-

ducts created by the labour of breadwinnei^ in the aggre-

gate for the support of the whole population, and who, at

this stage, had never contributed anything towards the

burden of the State's maintenance.

In addition, these 42 breadwinners, directly or in-

directly, support the equivalent of 0.71 helpless dependent
persons over the age of 65 years, and 0.72 dependents under
this age, the greater part of whom had been breadwinners,

and who for 25 years at least had not only maintained
themselves by their own industry, but had on the average

taken their fair share — during their own prime and active
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stage of independence — in the maintenance and support
of 38 helpless young and aged dependents. It will be
seen, therefore, that while the young and helpless forming
36.57 per cent, of the population have only an ethical

claim upon parents and the State for care and maintenance,

and education ;
tin* deservin<2!' aj^ed 1>readwinners who are past

work, aged 65 and over — and only forming 1.28 per cent.

of the population, and about 38.73 per cent, of the group
65 years of age and over —- have both an ethical and
economic right of claim to be honourably provided for by
the present active breadwinners of the State generally, in

return for the services rendered by such of the survivors

of those breadwinners who supported, maintained, and
educated the present generation of breadwinners during
their helpless earlier stage of childhood.

Let us, for closer comprehension of this aspect of the sub-

ject, take for illustration the following case of a bread-

winners who marries at the age of 23 ; has 8 children at

the age of 55. Each child has been maintained and
educated up to the age of 15 years. The age of the bread-

winner at the birth of each child is assumed at the age of

24, 26, 28, 30, 33, 35, 37, and 41 respectively.

The chief breadwinner becomes a charge upon his eight

children at the age of 65 years until his death at the 76th

year of his age. The ages of the supporting breadwinner s

children at parent's 65th year of age, and at his death at

the 76th year are as follows :
—

1st child. 2nd. 3rd. 4th. 5th. 6th. 7th. 8th.

Age at Parent's 65th year ... 41 .39 37 35 32 30 28 23

Age at Parent's 76th year ... 50 48 46 43 41 39 34
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These figures are of the greatest significance, from the
ethical and economic point of view, in the support they
give to the cause of old age pensions. It indicates clearly

that there is no economic or ethical claim so firmly based
upon justice and equity, for demanding some reasonable

share of the existing available consumable wealth of the
State. The economic debt claim alone, due by the eight

children to the one surviving parent who has become infirm

and helpless at the age of 65 years, is calculated actuarily

to amount to a capital sum of .£2,586, equivalent on the

average to a contribution of £323.6 per child. The average

after "life expectation" of a person aged 65 years may be

estimated on the basis of life assurance experience to be
llyears. It follows, therefore, on equitable grounds that

the surviving parent might fairly claim, if it were at all

practicable (i.e., if the eight children, now all breadwinners,

possessed sufficient means), an annuity or pension of £287.3

for the remainder of the parent's life, equivalent to a con-

tribution annually for 11 years of £35.9 per child. But
while the justice and equity of the claim of such a parent

is thus more than fully established from an ethical point of

view, it would altogether depend upon the financial means
of the eight members of his family whether such a claim

could possibly be satisfied or actualised in practice. The
world's experience hitherto is sufiicient to show that the

full claim — even of surviving aged parents who require

aid bv means of a pension or allowance — could not be

realised in practice for several reasons, the more important
of which are the followins: :

—

(1) Some aged persons 65 and over have few children

or none. Some or all children of such aged
parents :

—
(2) Are too poor themselves to fulfil parental obliga-

tions.

(3) Are too selfish and unwilling to do so.

(4) Die or disappear before the parent arrives at the
old age limit of 65 years.

(5) All persons 65 and over who are infirm and help-

less, and who are not supported by living children

or friendly relatives, are now indirectly provided
for by non-relative breadwinners through the
medium of State taxation.

The only way to overcome the obvious difficulties con-

nected with any scheme, whose object is the honourable
maintenance and support of all helpless and infirm bread-
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winners who survive their G5th year, would \>e fcr active

breadwinners as a whole (the State) to adopt the wise and
providential policy of pooling all the risks and benefits as

in the skilfully devised actuarial provisions of the various

fire, life, and marine insurance, and assurance organisa^-

tions, as also our important friendly societies now managed
with such marvellous success in all civilised countries.

PRESENT AVERAGE CONTRIBUTIONS BY EACH
BREADWINNER PER YEAR TOWARDS MAIN-

TENANCE OF DEPENDENT OR HELPLESS
NON-BREADWINNERS.

FOR HUMANE PROVISION.
Estimated

Contribution
Per Breadwinner.

£ s. d.

Maintenance and support of all children under
15 years of age, say, £14 each 11 12 \)

Education of children in State schools 1 6 10

Maintenance of hospitals and charities 14 1

Total humane provision 13 13

PROPOSED BENEFITS (OLD AGE PENSIONS) TO
AGED AND INFIRM BREADWINNERS.

Equivalent
Amount

Per Breadwinner
Per Year.

The surviving breadwinners at 65 years and over

who, through old age and infirmity, may be

unable to support or adequately support

themselves, to be entitled to and assured of

an income, pension, or equivalent provision,

which, together with any private source of

income, shall not exceed £52 per annum
for the remainder of life, but failing any
private source of income, shall not fall

short of a sum of .£18 per annum. A
further condition for securing such pension
is that the claimant must have led an hon-
ourable life and must have resided in the
State as an independent breadwinner or

semi-breadwinner for a period of not less

than 20 years 11 4
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The practical experience of New Zealand proves that a

provision of this kind would not include more than 1.38

per cent, of the total population ; 3.35 per cent, of all

breadwinners, and about 35 per cent, of all persons of the
age of 65 years and over. The average amount of actual

pension for each pensioner would be about £17 per head,
and its present capital value for the remaining expectation

of life at 65 would, at 3^^ per cent., represent a capital value
of £153.

Let us now get at the average effect of the debt of the
group of children under 15 years for maintenance and sup-

port as due to the parents represented by the group of

breadwinners between the age of 25 and 65 years. The
children represent 35.40 per cent, of the total population,

and the breadwinners between the age of 25 and 65 years
represent 24.54 per cent. It means that every 100 bread-
winners of the group, on the average, maintain 144 help-

less children (or, as 1 to 1.44) for 15 years. The annual
support for 15 years of such children would cost each bread-
winner of the group, with interest at 3^ per cent., a capital

amount equivalent to £389, which, if then treated as a
debt unpaid improved at compound interest for 25 years
lonorer, i.e., until the breadwinner attains the a-o^e of 65
years, would represent the debt of youth to age, as

equivalent to a capital sum of £918.

On the other hand, let us see how far it would be pos-

sible for the children (when they attain the age of the in-

dependent breadwinner at the 21st year) to repay to age

its indebtedness to the latter, as measured by an assumed
contribution to Old Age Pensions, if restricted to £17 per
head of such aged and infirm persons who would probably
come under its provisions. This would mean that 46 per
cent, of the population for 44 years would contribute

jointly their fair share to the sujDport and maintenance of

3.35 per cent, of the population, which is a close estimate

of all the aged infirm persons who can come under the

qualified conditions which determine the aged infirm 65

years and over entitled to the assumed Old Age Pension

of £17 per head per year. The final result would be that

to discharge this limited provision for old age pension

would only demand an annual contribution of £1 4s. 9d.

from each breadwinner for 44 years, and which in that

time would accumulate to a sum of £125, thus leaving an

unredeemed balance of obligation of £793, or 86.39 per

cent, still remaining to the credit claim of old age as

against 5^outh ; or, more significantly, to the unredeemable

credit balance of old age as against the existing bread-

winners, or, looking at the latter from an abstract point of

view—the State !
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On the whole, therefore, it has been reasonably demon-
strated that the claims of honourable and helpless old age
to a State pension are indubitably established as rightful
on both ethical and economic grounds.

THE PRACTICABILITY OF OLD AGE PENSIONS.

The absence in the existing individualistic State social

organisations -(with few exceptions) of any provision, save
dishonouring pauperism, for the industrious and respectable
breadwinners of the past, who from age and poverty have
become helpless and infirm, is a lasting reproach, and
requires immediate remedial attention if it is to successfully

withstand the rapidly growing forces which advocate the
adoption of the Fabian and other extreme forms of

Socialism.

Nearly all the advanced leaders of drastic socialistic

schemes, such as the advocates of the "Eisenach Pro-
gramme," proudly proclaim that they recognise the ethical

and economic right of helpless old age, as well as of helpless

children to an honourable share of the currently produced
necessaries and comforts of life, not as a humiliating
pauper dole, but as a primary rightful claim.

The alleged impracticability of making such provision

on the lines of existing individualistic State Socialism may
be dismissed in view of the success which has attended the

introduction of provision for old age pensions in Germany,
Denmark, New South Wales, Victoria, and New Zealand ;

and notably so in the latter.

The New Zealand experience is extremely encouraging.

The Old Age Pensions Act, in that wonderfully progressive

State, came into force on the first day of November, 1898,

and has now been successfully administered for seven years.

The breadth of its experience, and the ability shown in the

administration of the Old Age Pension Act form an ad-

mirable object-lesson to other countries. An enthusiastic

admirer* of the New Zealand scheme of old age pensions

*Mr. Frederick Rogers, " Old Age Pensions " "Pro. and Con. Series." (Isbister
and Co. Ltd., London, 1903.)
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makes the following obsei-vation thereupon:—"Looking
at the Old Age Pensions Act in New Zealand, and the suc-

cess that has up to the present attended its administration,
it is impossible not to see — even though the colony is small
compared with our own country— that the idea of a nation
pensioning its old citizens is practicable and workable."
.... "The New Zealanders made their experiment with a
simplicity and courage which startled old-fashioned poli-

ticians, l3ut which has justified itself by results. The
preamble to the Act affirms that 'it is equitable that ae-

serving persons, who, during the prime of life helped to

bear the public burdens of the colony by the payment of

taxes, by their labour and skill, should receive from the
colony a pension in their old age.' "

. . . . "New Zealand
found itself with its aged men and women who were past
work, and who — for whatever reason — were without the

means of subsistence." .... "Separating the criminal from
the honest man, the wife deserter, and the drunkard from
the decent citizen, they found it in a national system of

pensions." .... "A claimant for a pension must have been
a citizen of the colon}'' for twenty-five years, must not have
suffered during that time for any offence 'dishonouring inm.

in the public estimation,' must not, if a husband, have de-

serted his wife, if a wife, have deserted her husband, must
not have an income of more than £52 pounds a year, or

accumulated property of more than £270 and upwards, and
must be of good moral character, and within five years of

claiming the pension must have led a sober and reputable
life."

Such safeguards as are here stated entirely remove all

the objections based upon the so-called universal schemes of

old age pensions, and which formed the chief stumbling
block to the adoption of the English Select Committee s

scheme (Mr. Chaplins, 1900), and adversely reported upon
afterwards bv a Departmental Committee consisting of Sir

E. W. Hamilton, K.C.B., E. W. Brabrook, Esq., C.B., S. B.

Provis, Esq., C.B., and Noel Plumphreys, Esq.

The following tabular results of the working of the old

age pension schemes in New South Wales, Victoria, and
New Zealand will afford to those interested a better grasp

of their scope and character:—
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OLD AGE PENSIONS IN NEW SOUTH WALSS,

VICTORIA, AND NEW ZEALAND.

(Based upon Latest Official Publications.)



BY R. M. JOHNSTON, I.S.O. F.S.S. 105

wants in all communities is determined by the nature of

the wants ; and invariably the greater intensity of the
struggle, beginning with the most essential, is in the follow-

ing order :
—

1. The satisfaction of wants essential to life, viz.

—

food, shelter, and rest.

2. The satisfaction of wants essential to comfort.

3. The satisfaction of luxurious wants.

Man — whether millionaire as regards nominal claim

xipon capital wealth, or beggar without any nominal claim

—may exist without the enjoyment of luxurious satisfac-

"bions. He may be deprived of all satisfactions saving the

first group, and still maintain a more or less extended life

struggle with patient fortitude ; but if the satisfaction of

the primary- wants of the first group — food, shelter, and
rest^—be ever so little curtailed below a certain minimum,
he, whether capitalist or pauper, will speedily perish

iniserably.

Man lives by actual current or annual productions in-

tended for consumption alone — consumable wealth —
^nd not upon fixed capital or animate or inanimate instru-

ments of production, or their nominal claim values, v/hether

annual or capital ; and when we discover that services cur-

rently rendered, whether by instrument, skilled mind, or

hand, constitute the base of what forms the real purchas-

ing power or claim over "consumable wealth" currently

available, we are able to more clearly perceive that tJie

distribution of that form of wealth which comprises the
immediately necessary products upon which subsistence

depends, is determined — not as fallaciously assumed by
the proportion of claim which each man holds of the Statis-

tician's wealth — i.e., the fixed non-personally consumable
instruments of production, which the nominal owner no
more consumes than the sei^-ants who control them, but
—strictly by the express measure which current ser\^ices of

various degrees of exchange value have enabled each worker
or useful service to constitute a claim upon the current

available aggregate products of such services whose values

are contained and incorporated in the current production
of consumable wealth. The great stumbling block to

many who have attempted to deal with the question of old

age pensions has been the failure to realise that the

•essentials for the support, maintenance, and the life of the

individual units of the State in any one year, do not consist

of, or depend upon the previous accumulations of the com-
pounded interest of sinking funds, money, or nominal in

vestments, or savings. The province of monetary invest-
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ments, or other forms of claim, lie wholly within the arti-

ficial domain of what may be termed "Banking Economics, '

and although the latter domain is absolutely essential to-

the existing form of State Socialism in building up, measur-
ing, distributing, or determining the various forms of in-

dividual claims upon or titles to the economist's nominal
"wealth of exchange"—the distribution of it by any pro-

cess, neither in itself forms part, nor can it augment or

diminish the needful store of real "consumable wealth"
(mostlv perishable or wasted if not used within the year of
production) produced by labour, instruments of pro-

duction, and Nature's free gifts, of any one year, upon
which alone all persons depend for the real essentials of

life, health, comfort, and well-being.

Nominal capital, or other claim or title to economists'

"wealth of exchange" (i.e., money, promissory notes, mort-
gages, stocks, title deeds of property, capital invested in

instruments of production, and such like), however skilfully

and mathematically summed up by accretions of interest:

forborne, and however great, can never be put in force in

excess of the actual volume of "consumable wealth" (real

wealth") which has been produced or is available for con-

sumption in any one year, nor can such claims immediately^
by any process of finance, create, augment, or diminish any
portion of the year's products. All such artificial claims
are of necessity limited in application, to the measurement
and allocation of title or claim to whatever consumable
wealth may be absolutely necessary to the claimant, and
available at the moment of presentation of claim.

The well-being of any community in any one year is,

therefore, determined, not by the nominal capital or
annual values of its instruments of production, but by the
volume and character of the created products of the year
available to all claimants for consumption.

To realise this most important distinction more closely

in a practical way, let us examine the well-being of a
country by its "Standard of Living," i.e., its average wealtii

yearly consumed and enjoyed.

Let us, for illustration, take the experience at the pre-

sent dav of the estimated average "Standard of Livinor"

of the people of the Commonwealth of Australia, and its

character as shown in the following summary :
—
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Table Showing Character of the Forms of Wealth
(Consumable Wp:alth) Actually Produced and Con-
sumed IN each Year in Australia, together with its

Equivalence in the Hours of Human Labour absorbed
ANNUALLY IN ITS PRODUCTION PER HeaD.
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representing about 4.73 per cent, of the total capital claim.

If we now set down the fair proportion which the two
classes of producing agencies (a) and [d) can lay claim to

the annual consumable wealth produced and available, it

would stand as follows :
—

Approximate Proportion of Consumable Wealth of Aus-

tralia Dl.^TRIBUTED on THE BaSIS OF THE AMOUNT OF

Relative Claim of the Actual Effective Forces of

THE Producing Agencies engaged.



BY R. M. JOHNSTON, I.S.O., F.S.S. 109

Two chief arguments of all objections to old age

pensions are:—(1) That it adds additional cost to the

country, and (2) that it would destroy the existing habit

of thrift.

1. THE DIFFICULTIES ARISING OUT OF AN
ALLEGED ADDITION TO THE COST OF THE
COUNTRY.

The introduction of old age pensions for the reasons given

in the previous pages would entail no fresh or additional

cost to the country, or to breadwinners or taxpayers in the

aggregate. It would only distribute the existing pro-

vision for support and maintenance in a less humiliating

form, in a less costly manner, and in a more equitable and
effective way. It would relieve to some extent the un-

equal direct burden now imposed upon the willing, kind,

and conscientious ; and impose, indirectly by taxation, a

little more burden upon the selfish and unwilling who at

present to a large extent evade directly their rightful share

of burden.

By the present haphazard provision it often happens that

the forward, hypocritical, and undeservinoj poor get more
than their fair share, while the unobtrusive, shrinking, but

deserving poor, get little or nothing.

2. THE ALLEGEMENT WHICH ASSUMES THAT
OLD AGE PENSIONS WOULD HAVE THE
EFFECT OF TENDING TO DESTROY THE
EXISTING HABIT OP THRIFT.

Thrift is a word that may mean many things. In a re-

ply to this objection, Mr. Frederick Rogers observes :

—"To
many (thrift) it appears simply to mean the saving-up of

money, but that virtue (?) is not likely to flourish among
people who have no money to save. Mr. Charles Booth
showed in his evidence before the Commission on the

Aged Poor that two-fifths of the adult population of Eng-
land and Whales consist of agricultural labourers, unskilled

town workers, and women wage-earners, and that these

classes account for 80 per cent, of the paupers of our own
country, and that two out of every three who live to old age
have come to the Poor Law for assistance. Sir Robert
Giffen told the Labour Commission that there are one
million and three-quarters of adidt men in the United
Kingdom earning a pound a week or less. There are no
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figures to show liow many millions of women there are

living on half that sum." Mr. Ptogers goes on to add:—
"It is a cruel mockery to talk about thrift to classes like

these.'' .... ''The problem of how to treat the deserving

poor was the subject of a special committee's report to the

Stockton Guardians." .... "Mr. Andrews, in moving the

adoption of the report, stated that of the 783 persons in

the workhouse over 64 years of age, 370, or 47.88

per cent., were deserving poor w^ho ha,d been well-behaved
and self-supporting. The cause of 370 persons entering

the workhouse was the smallness of the wages they had re-

ceived, not drink."

"Thrift is in the last result of making the best "
. . . .

"that can be got out of existing circumstances." .... It

has often happened that the duties lying nearest to hand
have rendered it impossible for the man or woman to make
jDrovision for their old age, as they have been the keeping
of aged parents for a long period of life. But no theory

of thrift could ever excuse a human being for neglecting

his or her duties to their family for the sake of providing

.... for an old age that he is not sure he will ever live to."

.... "It would be a form of human selfishness that would
win for its practiser the wholesome contempt of their fel-

lows of society." Mr. Rogers concludes with the statement
.... that "common-sense indicates that a young man is not
likely to refuse to make provision for the mishaps and mis-

fortunes of his younger years, because he is likely to get a

joension from the State when he is old."

THE EFFECT OF THE ADOPTION OF OLD AGE
PENSIONS ON THE LINES OF NEW ZEALAND
IN THE COMMONWEALTH OF AUSTRALIA.

There are at present in the Commonwealth of Australia

a population (exclusive of aborigines) of 3,984,376 persons,

of which it is estimated that 159,375, or 4 per cent., are

of the age of 65 and over. By the seven years' experience

of New Zealand it may be safely reckoned, under the con-

ditions prescribed for old age pensions, that about 55,781

persons, or about 35 per cent, of the old age group, 65 and
over, would become pensioners.

This, at the average pension of £17 per pensioner, would

represent a cost to tho State of £948,177 per annum, and a

tax of 4s. 9d. per head.
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The burden and effect of such a provision to each State

on the basis of population would be somewhat as follows :
—

PROPORTION OF TAX BURDEN FOR EACH STATE

ON ACCOUNT OF OLD AGE PENSIONS.



112 ASPECTS OF OLD AGE PENSIONS.

a claim than by the easy, flexible, and indirect method of

extra duties on consumable goods through \>h.e machinery

of Customs and Excise.

Should the latter policy be adopted, I have no fear but

that the noble object of honourable provision for well-de-

serving old age breadwinners who have become pecuniarily

disabled in life's battle, will soon become an accomplished

fact.
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"INSECTS AND DISEASE."

By J. S. C Elkinqton, m.d., d.p.h
,

Chief Health Officer of Tasmania,

(Read 9th May, 1904.)

Dr. Elkington said :—The subject upon
which I have been asked to address you
this evening is one which has, witbin the

past six years, produced a profound alter-

ation in several branches of science.

Here in Tasmania we are fortunately free

from those scourges of humanity which
are as yet known to depend wholly for their

spread upon the agency of insect life, but
even with us the problem is not wholly
one of outside interest, as I will endeavor
to show you in relation to typhoid fever.

In this case, however, the method of con-

veyance is purely a mechanical one, due
to particles of infected matter clinging to

the legs and bodies of flies, and subse-

quently deposited upon food material,

whence it is taken into the alimentary
canal of the victim. It is advisable,

therefore, to clearly distinguish between
the two methods in which insects play a

part in spreading disease amongst human
beings, whether

—

(a) As carrying agents pure and simple,

the infecting agent undergoing no change
and not being dependent on the insect in

any way.
(b) As hosts, intermediate or definitive,

the infective organism being dependent
upon the insect and undergoing an extra-

corporeal phase of development in its

tissues.

The first group is of distinct import
ance from the sanitarian's point of view,

in that it teaches us to guard against

a real danger in times of prevalence

of certain infectious diseases, but the
second one far outweighs it. Into this

second group fall some of the chief
scourges of mankind, in tropical regions
at any rate, and of these the greatest is

malaria. Next to tuberculosis, malaria is

probably the greatest cause of death and
of ill-health with which mankind has to
contend. Some of you have, no doubt,
visited or lived in places where malaria,
or even Yellow fever, have claimed iheir
yearly toll of lives and health, have seen
the long white-washed wards and wide
verandahs of an Indian Cantonment
Hospital filled with pasty-faced fever-

stricken soldiers, and have heard day after

day the drone of the regimental bands
along the dusty white roads to the ceme-
tery. To that supreme critic of all our
actions, the "man in the street," the proof
of the conveyance of malaria by the agency
of certain species of mosquitoes was
merely an interesting piece of knowledge,
but to those who know what the disease
in question really means, it was a fact of

startling importance, presaging the ap-
proach of effective means of checking an
enemy which in the year 1897 alone laid

75,821 British soldiers by the heels in

hospital out of a total strength of 178,000
odd in all India. I need hardly remind
you how nobly the promise of that great
discovery has been fulfilled, how " the
white man's grave " of former years has
become the white man s sanatorium, and
how it is now possible for the march of
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Anglo-Saxon civilisation to progress in

places where even six years back a new-
comer could count his reasonable expecta-
tion of life on the fingers of one hand.
Tropical medicine has assumed such
great proportions that it practically forms
the pivot upon which turns the whole
guestion of European colooisation in the

tropics, and, practically speaking, tropical

medicine is very largely based upon the
spread of disease by insects. There, free-

dom from malaria practically means
freedom from ill-health. The London and
Liverpool schools have received noble
recognition from Mr Chamberlain, and
from hard-headed business men who can
see into the future. Many a Peter the
Hermit is leading a crusade against dis-

ease with knowledge, and often with funds
supplied in this way, enabling the British
race to get on a step further with colonisa-

tion. America has taken up the work
with especially striking results in relation

to Yellow fever, and a handful of workers
succeeded in clearing Havana of this fell

disease in ninety days—after it had had
an uninterrupted reign for 140 years.
The discoveries which have been made
are, I think, but a foretaste of those which
are to come, but their histories, with the
patient record of constant toil over minute
details, of the sacrifice of leisure and re-

creation, and even in some cases of the
iives of the workers for the furtherment of

knowledge^ form, to my mind, one of the
6<)bl3st romances ever written. The work
of Manson, Eoss, McCallum, Reid, and
others have revolutionised the methods
of research into human disease, and there
is little doubt that we are on the verge of

further great discoveries in which the
lower forms of life will be found to play
an essential part in disease affecting man-
kind. But this may appear to be some-
thing of a digression from the practical
treatment of my subject. I trust, how-
ever, that I have shown you to some
small extent the importance of the results
obtained, and the possibilities which they
open up. I will now endeavor, with the
aid of a few lantern slides, to indicate in

some measure the manner in which these
discoveries have been made, the difficul"-

ties against which the workers had to

contend, and the method in which they
are practically' applied.

The classical example is, of course, sup-
plied by malaria, or paludism, as it is often

termed. As I need hardly point out, both
these terms indicate the association with
the presence of marshes, swamps, and
other wet-soiled localities, which has been
for centuries noted in connection with the
disease, malaria meaning merely "bad
air," and paludism the condition induced
by marshes. Now, about the middle of

last century, certain observers noted the
presence of certain brown and black
granules in great numbers in the blood
and organs of malarial patients, and
in 1880, . Dr, Laveran, a French
military isurgeoh in Algeria, made the
discovery that the black granules, which
are known as melanin, were produced by
the action of immense numbers of tiny

parasites living in the red blood cor-

puscles. This was a very notable dis-

covery, as it naturally caused enquiry
into the manner in which the parasites

got into the blood corpuscles, and once
there how they produced the fever.

It was found that they could not be
grown on artificial media, even from
blood which swarmed with them, and
other discoveries soon made it clear that

they represented a distinct form of

animal life, and not a vegetable one, like

the bacteria for instance. Some five

years later another discovery was made,
namely, that these parasites breed in the

blood, and that the attacks of fever coin-

cide with the breaking up of the cluster of

spores so formed. It was also found
that three varieties at least of the or-

ganisms infect men, and that yet others

were to be obtained from the blood of

birds, bats, cattle, monkeys, and other

animals.

(A picture .was then shown of one form
of malarial organism as it appears under
the microscope in the various stages of

development, which are traceable in the

blood so long as it retains its vitality after

removal.)

Under the microscope, the strange

octopus-like creature, which represents

the last stage of development in blood

specimens, would attract your attention

even more than in the lantern pictures,

since its arms are in vigorous motion
from the time they shoot out from the

surface. If kept moist and warm another
strange phenomenon occurs. One or

more of these arms will be seen to sepa*



113

3

rate itself from the body and to shoot

vigorously away. So vigorously, and with
such apparent intention does it do so, that

it often sets the surrounding corpuscles

bobbing like a row of corks in a tideway.

For years a discussion raged over this

phenomenon. Why did the organism
throw out these arms only after leaving

the body ? The octopus- like creature, or

male gamete, was never seen in blood

immediately after its removal, but de-

veloped from certain of the parasites, but
not all, in a short time when kept warm
and moist. If not kept warm and moist
it did not develop. Moreover, why was it

that only some of the amoeloid organisms
threw out arms and not all ? And why
did one or more of the arms when thrown
out cast loose from the rest and dart

away?
Upon these and similar facts Dr.

Manson, then of Hong Kong, formulated
in 1894 that fine piece of inductive

reasoning which will always be associated

with his name. Earlier observers had
from time to time made suggestions of a
similar nature, but it was reserved for

Manson to formulate from the known
facts a true scientific hypothesis. Being
a parasite, he argued, the malarial
organism must, like most other parasites,

live for part of its existence outside the
human body in another host. The
octopus-like male gamete does not come
into existence until after leaving the
body, and while in the body the parasite

is incapable of liberating itself by its own
efforts. No traces of the parasite could
be found in any of the discharges
of the patient. It was there-

fore probable that it was re-

moved from the body by some blood
eating creature. Manson had previously
performed some brilUant researches into

the conveyance of certain other blood
parasites by mosquitoes, and he was led

to the conclusion that some distmct kind
of mosquito was the probable agent, and
that the male gamete formed the first stage
of the extra corporeal development of the
parasite in its new host. I need scarcely
remind you that in all its main pomts
Manson's hypothesis has been proved
correct.

Then Captain (now Major) Ross, of

the Indian Medical Service, took up the
work of investigating the development in

the mosquito. It must be remembered

that he^ began with practically no know*
ledge of the classification, structure, or

habits of mosquitoes, since at that date

(1895) comparatively little was known
even to dipterologists, and that most of

his work was done in an up-country
Indian station far from the equipment
and facilities of a modern laboratory. For
two and a-half years he worked on, dis-

secting and examining, cell by cell,

hundreds of mosquitoes without result,

and attempting feeding experiments in

vain. It is natural that after such an ex-

tended series of negative results he was
beginning to suspect a flaw in ManFon's
theory. Then came light. A peculiar

species of mosquito, which he had once
before noticed in a very malarious locality

as possessing dappled wings and laying

boat-shaped eggs, was fed upon the blood
of a malarial patient, and on dissecting it

he found, for the first time, in its tissues

granules of that coal black substance
which I mentioned as being called mela-
nin, and as chara'^teristic of malarial
fever, and in its stomach walls certain

oval cells. These discoveries practically

solved the problem. The dappled winged
mosquito with boat shaped eggs belonged
to the genus Anopheles, and the oval cells

in the stomach wall were the developing
parasites of remittent malarial fever.

The rest was comparatively easy once
these facts were known.
The plague scare amongst the natives

made it necessary for Ross to pursue his

researches into the development of the
organism in the mosquito by means of a
closely similar organism conveyed by a
Culex to birds, since blood feeding experi-

ments from human beings became practi-

cally impossible, but he had solved the two
great problems in the way of the triumph-
ant proof of Manson's hypothesis, and
that hypothesis was proved to be soundly
founded. He had, moreover, distinguished
the true malefactor—the Anopheles
mosquito— from the innocent Culex, and
his previous difficulties were to some ex-

tent explained by the silent retiring and
unobtrusive habits of the former genus.
The differences between Culex and
Anopheles are clear enough nowaday?,
but it is proverbially easy to be wise after

the event. We must always rememter
Ross in his up-country bungalow working
on without recognising this shy and un-
obtrusive genu8]from the myriads of Culic ea
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The difteirenees aife well exemplified

in the lantern Blides, which I will

now show you, and they extend

through the insects' hves from begioniog

to end. In the first place they may be

readily enough distinguished by the

attitude assumed in resting. Anopheles
seems always to be endeavoring to stand

on its head, while Culex rests parallel

with the surface in a hunched up position.

This, of course, is a rough test, but after

a little while one becomes very expert in

distinguishing the two in a locality

where Anopheles are present. I may
state that I do not know that any species

of Anopheles existing in Tasmania, al-

though one species has been recently

described as existing in Victoria. I

have not come across a member of the

genus in a large number of mosquitoes
lately examined in Tasmania. All species

of Anopheles are not capable of conveying
malaria, a fact which explains the

presence of this genus in non- malarial

localities where cases are from time to

time introduced. The female, by the

way, is usually the blood-sucker amongst
mosquitoes, a meal of blood being stated

to be essential for the fertilisation of the

eggs. The male, except in the stegomyia
and a few others, is an innocent creature,

preferring a vegetable diet of fruit juices,

if indeed he does feed at all, and not, like

his partner, varying it with animal food
extracted in a voracious and annoying
manner.
Both male and female are here shown,

but, taking the latter first, you will note
the length of the palpi—as long or

longer than the proboscis. This is in

itself, in the female, a mark of the

genus. The wings are spotted in both
specimens—another fair but not infallible

guide-mark to the Anopheles. Turn-
ing to the male, you will note that the
palpi are also long, but they are always
long in the male, whether of Anopheles
or Culex. These, however, are clubbed
at the ends, and in this particular species

are plumose at the ends. The dis-

tinguishing marks of the male in this

case, as in others, are the large plumose
antennae—regular whiskers, as befits the
sex. The adult msects can thus be dis

tinguished, but for complete identification

this is not enough. Various markings of

the legs and palpi, and the arrangement
of the wing and body Bcales, are used to

identify species. The shape of the eggs
is different in the two genera, those of the

Anopheles possessing a distinct boat shape,

while Culex eggs are blunter for the most
part. They are laid in masses of from 200
to 400. These eggs develop in the course

of from 12 hours to several days into larvae,

which are known to every boy as the

"wigglers," found in every tank and pool

in fairly warm weather. Here we note

another difference in the genera, the

Anopheles lying parallel with the surface

owing to the absence of the long breathing

tube, which enables Culex to hang down
from the surface—the direct opposite of

the position assumed by ihe adult insects,

as you will recollect. The arrangement
of the hairs upon the different segments
enables species to be determined. In a

week for Culices or more for Anopheles

—

the time varies considerably in these pro-

cesses for different species and under
different conditions—the active wiggling

larva after develops into a pupa, which
again differs in the two genera, and after

a varying period of from two to 10 or

more days the pupa case splits down the

back, the adult insect emerges, and after

balancing itself on the empty case for a

while in order to dry its wings, flies away
to propagate its kind in turn.

To sum up the points which I have
endeavored to briefly indicate we have
the following facts to consider wherever
malaria is to be dealt with. There is

firstly a blood parasite, which is the

cause of the disease, and next come
particular species of a particular genus
of mosquito, whose tissues afford

the only place wherein this parasite

can complete its life cycle. Malaria can
be conveyed from man to man by inject-

ing blood in which the organism
is, but this need not be considered in

practice. Therefore, in tackling the ques-

tion of stamping out malaria we naturally

attack the mosquito. The adult

insect may he guarded against by mos-
quito curtains and other measures to

prevent its biting—a particularly useful

one by the way consists in wearing two
pairs of socks after dark, a thick paii

underneath and a thin pair on top,

since more people are perhaps infected

at the dining tabic than in almost any
other way, the Anopheles loving the

dark lurking-places under ihat cheerful

board. It may also be killed by
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fumigation with sulphur or pyrethrum
powder. This, however, is an incomplete
way, and since the Anopheles breeds

by preference in small puddles and shal-

low stretches of weedy swamp or slowly

moving water free from small fish, its de-

struction is rather an engineering than a

medical question. Much may be done by
pouring kerosene and paraffin on the

surface in the proportion of about
a tablespoonful to every square yard
of surface, so as to form a thin film, which
clogs the air tubes of the larvae and
pupae, and also kills the adult female
while depositing eggs. This remedy will

be found efficient by those of you who
are worried by the local Culices, which
evince a bloodthirsty disposition in New-
town, at any rate. Culices are especially

fond of small collections of water in pots

and tanks—the saucer of a flowerpot on a

window sill may provide sufficient mos-
quitoes to make the inmates' life a misery,
while an ordinary 400 gallon tank will stock

a neighborhood.
The moral of which, as Captain Cuttle

is recorded to have remarked, lies

in the application thereof. I need not
say more than that the notoriously

malarious localities of Sierra Leone
and Freetown, formerly known as the
" white man's grave " in West Africa,

have, comparatively speaking, been turned
into health resorts within two years of

organised effort against mosquitoes, and
that at Ismailia, in Egypt, a previously
notoriously malarial town, the average
number of cases has been reduced from
2000 to 200 per annum by one season's
work. Practically, there were no fresh

cases of malaria once the work was got
going, and it is now possible to sleep there
n safety without a mosquito net, probably
for the first time in the history of the town.
Probably everyone here to-night has been
at one time or another subjected, un-
asked, to the gastronomic attentions of a
female mosquito, and the method in which
she performs the operation after a pre-

liminary song may be a more or less in-

teresting memory on the next occasion you
commit culicide. (The lecturer here de-

scribed with a lantern diagram the
manner in which the mosquito feeds).

So far we have considered the cor-

poreal life of the malarial organism,
that is, the part of its life-cycle which
is passed in the blood of man, with

the single exception of that octopus-like
male gamete which, as I pointed out, only
developes after leaving the human body.
Turning now to the second, or extra-corpo-
real stage of its life history— i.e., that stage
which, as we now know, is passed in the
mosquito—we find that there are really

two forms of cell developed amongst the
organisms, one the octopus-like male
gamete, the other a spherical cell.

Now, it is only when the Anopheles takes
in blood containing parasites at, or about
this particular stage of development, that
it becomes infected with malaria, and
capable of conveying it to fresh human
beings, a fact which accentuates the im-
portance of protecting malarial patients
by means of mosquito nets wherever
possible. Having taken in the blood,
however, by means of the complicated
sucking apparatus, which I have de-

scribed, the gametes develop into the
sexual form, and the true function of
the male's loose arm becomes evident
since it joins with a spherical cell formed
by another gamete, and impregnates it.

It was the female gamete which it was in

search of when it cast loose. Then the fer-

tilised cell or zygote attaches itself to the
stomach wall of the mosquito, bores its

way through, grows greatly in size,and pro-
ceeds to divide into a great number of
tiny cells. It becomes a cyst, which
finally bursts and sets free the tiny
structures within, which have meanwhile
developed, and these, set free in the body
cavity, settle in great part in the veneno-
salivary gland at the base of the pro-
boscis, as tiny thread-like bodies, termed
zygotoblasts or sporozoits. The gland
in which they lie is that which
secretes the irritating substance of

which we all know the effects in con-
nection with a mosquito bite, and ia

the case of an infected Anopheles, they
are injected with this secretion along the
proboscis. The process for their de-
velopment in the mosquito takes about 12
days from the date of the meal of infected
blood, before the thread like bodies
appear in the gland. After injection, along
with the secretion, the sporozoits infect the
blood corpuscles, grow rapidly, and break
up into spores which in time infect fresh
corpuscles, until a huge swarm of para-
sites, with a life cycle of either 48 or 72
hours is produced in the blood. The
breaking-up of each swarm sets free
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the fever-producing substances which
produce the symptoms ot malaria.

I have given but a rough outline of

the process, but it will serve to show the

main points of this complicated life-

history.

It will be seen, however, that the

process of infection by Anopheles is

7iot a simple mechanical transference of

blood from infected to healthy people,

that human cases can only infect the

Anopheles at a particular stage in the
history of the parasite in their blood, and,
particularly, that an Anopheles which
does not bear in its poison gland the
thread-like spores of malaria representing

the last stage of the extra corporeal cycle

of the organism passed wiihin its body
is as harmless as an empty gun.

It will be readily understood that the

work of Ross and his colleagues in other
parts of the world gave a huge impetus to

the study of insect-borne diseases, and it

has borne noble fruit. The connection
of Yellow fever with Havana is almost
proverbial,and the average deaths from that
disease alone were over 800 in each year.

It has been estimated that some 36,000
persons died of it from 1853 to 1900, and
in addition the island of Cuba and ad-
joining parts of Brazil acted as an
endemic focus, whence, at various times,

the disease spread to many parts of the
world, mcluding Spain, Africa, and even
England. In 1897, there were 6000
deaths from it in Cuba. In Bio from
1868-1897, 41,726 deaths. The Southern
States of America have also experienced
dreadful visitations from it. " Yellow
Jack " was a dreaded name throughout
South America, the West Indies, and the
Southern United States. With the open-
ing of the Panama Canal and the conse-
quent shortening of the voyage from
these localities to Australia and the Far
East, it is very probable that Yellow fever
will some day be introduced to this side of

the world. Three or four years ago, Aus-
tralian sanitarians regarded this possi-

bility with awe and foreboding ; to-day
they look upon it certainly as a serious

problem, but as one which would give

comparatively little trouble compared to

the introduction of a few cases of small-
pox. I will endeavor to explain how this

remarkable change in views has come
about.

In 1900, after the occupation of Cuba

by the American forces, a commission
of four medical men was appointed
to investigate the alarming prevalence of

Yellow fever there, and to devise, if pos-
sible, means for combating ifc» A great
deal of work had been done by various
observers in seeking for the cause of it

;

but nothing was accurately known, and
the early work of the commission, devoted
to the examination of the blood and
tissues of patients, only served to disprove
previous theories, and not to discover
anything new. Absolutely nothing
was apparent in the blood or

elsewhere as a result of the

most careful bacteriological research.

The next step was to enquire into its pro-

pagation. Now, one attack of | Yellow
fever safeguards the patient against a

second one, producing a condition of im-
munity, as it is called. It had been noted
that patients could be safely nursed by
non-immune nurses, and that patieats

discharged after an attack did not cause
fresh outbreaks of disease in those non-
immune persons they came in contact
with. It was obviously, therefore, not
contagious, nor did the infection persist

in a virulent form in the discharges. The
next matter was to settle the disputed

question of the mfectivity of clothing and
bedding which had been in contact with
patients. To this end, a small hut was
erected, very deficient in ventilation, and
specially constructed so as to maintain a

hot moist atmosphere within it. The
windows and doors—please note this

—

were carefully screened with fine wire
gauze, of small enough gauge to prevent
the entry of mosquitoes. Into this house
were piled sheets, blankets, mattresses,

pillows, and clothing of all description

from the Yellow fever hospitals, and
amongt them, in the beds and covered
with the bedding of patients, who had
just died of Yellow fever, even wearing
the clothing taken from the bodies, and
stained with the blood and " black vomit"
discharge, seven young non-immune
Americans, including members of the

commission, slept two or three at a time
for a total period of sixty-three nights in

all. Not a single one of these non-im-
mune men developed the disease. This
effectually proved that clothing and bed-

ding alone were incapable of conveying
the disease, however grossly they were
contaminated.
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The next step was to enquire into the

question of insect transmission. A com-
mon domestic mosquito of Cuba is the

Stegomyia fasciata, a strikingly marked
insect of voracious habits, and suspicion

had already attached itself to it. Both
sexes of it suck blood, and it is probably
the most widely distributed of all mos-
quitoes, being found practically all

through the tropical world, and also in

many sub-tropical localities. Twelve
plucky young Americans, two of whom
had taken part in the experiments with
clothing previously described, v©lunteered

as subjects. All these were living under
exactly the same conditions as scores of

other non-immune residents of the camp,
and the two I have mentioned had been
free for 30 days from their self-imposed

imprisonment in the infected clothes hut.

All were deliberately subjected to the

bites of specimens of this mosquito, which
had been previously allowed to bite early

cases of Yellow fever. After periods of

from three and a-half to six days from
bemg bitten, ail except two developed true

attacks of Yellow fever.

One experiment in the batch was of

especial interest. A newly - erected

building was divided into two parts

by fine-wire screens. In one part were
let loose 15 infected mosquitoes, and
in the other half, separated only by a

wire screen, two non-immune men lived

and slept. The volunteer subject entered

the part in which were the mosquitoes on
three occasions of about twenty minutes
each, and was freely bitten on
each occasion. On the fourth day afcer

his visit he developed a severe attack of

Yellow fever, while the two men in the

part on the otheL' side of the gauze screen

continued for 18 nights to sleep in and
breathe the common atmosphere of the

room without any ill effect. This was
pretty fair evidence even for the scientific

mind that the mosquitoes were the con-

veyors of the disease, and subsequent ex-

periments proved this to be so beyond all

doubt. \

The organism which is the actual

cause of Yellow fever has not been
discovered, probably because it is so

minute as to escape the highest

powers of the microscope. This is the

more likely since, as in the case of

malaria, the injection of blood from an
acute case will produce the disease in a

non-immune subject, but, unlike malaria,

the blood remains similarly infective after

it has been passed through the finest Berk-
feld filter, thus proving the extreme
minuteness of the organism, since such a

filter will stop the smallest of known bac-

teria. That it IS not a bacteria, but an
organism more of the type of the malarial

organism is very probable from the fact

that the infection cannot be obtained by
the mosquito from the blood, except in

the first three days of illness, and the

mosquito does not become capable of in-

fecting fresh persons until 12 days or more
after it has fed upon a case at this par-

ticular stage. The fact that an outbreak
of Yellow fever took a]Jfortnight or so to

light up after the introduction of a case

into a locality had long been noticed, and
this explained the reason thereof.

Having obtained these facts, the

battle against Yellow fever assumed
a new aspect. Huge sums had
been spent during previous years in

indiscriminate disinfecting of articles

which had been in contact with Yel-

low fever patients— quite harmless as

we now know—and in other expensive
measures, absolutely without avail. The
campaign was now begun by a wholesale
destruction of mosquitoes and their

breeding places in swamps and puddles,
and by the careful screening of

Yellow fever patients for the three

first dangerous days, from mosquito bite

in order to prevent the loading up of fresh

winged carriers of disease. Quarantine
of cases was given up—it had been en-

forced for many years without avail,

—

and the only quarantine order was that

of the mosquito net. The resuU was
amazing. In ninety days from the com-
mencement of operations Havana was
freed from Yellow fever for the first time
in 140 years. Repeated introductions

from without, where the measure?
were not in force and where Yellow
fever was raging unchecked, as it had
done for decades past at that season, were
promptly stamped out, and the fact was
realised that although every effort

known to sanitary science had been
put forth without avail up to March, 1901,
the change effected in the measures by
the recognition of the mosquito as

the carrying agent had enabled the au-

thorities to obtain in 13 weeks a

result which had defied the efforts of



120

8

more than ten times as many years.

Epidemics of Yellow fever, thanks to

those able and heroic American doctors,

are a thing of the past in civilised coun-
tries, and the name of Dr. Lazear, who
contracted the disease and died of it dur-

ing the enquiry, another of the numerous
martyrs whom science has claimed, will

always occupy an honored place in

the scroll of hygienic fame.
I will not do more than give the outlines

of certain other work which has been car-

ried out in this direction. The recent

investigations which have been made into

Sleeping sickness — that strange disease

which overwhelms its victims with
an increasing languor and somnolence
until they perish of an apparent failure

of all the faculties—has received a
good deal of notice in the press. The
researches of Dr. Castellani, Dr.
Bruce, and others, go to show that the

conveying agent in this case is the Tsetse
fly, previously well known for the fatal

effects of its bite on horses and
cattle, but only lately known to be
connected with disease in human beings.

The mortality from Sleeping sickness in

certain parts of Africa has been alarming,
and whole districts have been decimated
by its ravages. The causative agent appears
to be a form of organism known as a try-

panosome, or, as it should be more cor-

retly termed, a herpetomonas, which
lives in the blood and fluids of the victim.

Further work yet requires to be done,
but little doubt remains that the curious
and fatal disease which almost invariably
kills its victim, and which has been
known as a scourge of Western Africa for

over 100 years, has been brought within
the grasp of science, and will be dealt with
as effectually as malaria and Yellow fever
are being dealt with. Whether the organ-
ism undergoes a part of its life history

within the Tsetse fly's body is not yet
definitely settled by actual observation,
but it seems probable that it does so.

The presence of plague in Australia ren-
ders its causation and spread a matter of

perhaps more acute interest than the exotic
diseases with which I have been dealing.

The causative agent is, of cour«e, a well-

known bacillus, but the means whereby it

is habitually conveyed to human beings to

infect them have been widely discussed
amongst scientific men, and there is a
growing tendency on the part of those who

have to deal with this disease to regard

more and more suspiciously a certain

insect which already possesses an evil

reputation in domestic sanitation ; I

allude to the flea. A good deal of work
has been done on these insects of late

years, and it may surprise you to learn

that more than 130 distinct species of flea

have been classified, and that new ones

are coming into knowledge month after

month. Eemarkable differences are

found in their structure and habits,

but in the particular connection with
which we have to consider them to-

night, one genus attains prominence

—

the true pulices of which the type is the

human flea.

Now, in considering the histories of

plague outbreaks in different parts of the

world, one is at once struck by a curious

fact, namely, that while preceding or

simultaneous outbreaks of the disease

amongst rats and other small rodents,

have formed a marked feature of plague

epidemics in the East, nothing of the

kind has attracted the attention of the

chroniclers of the European outbreaks of

the middle ages, and of the great plague

of London in 1665. The phenomenon is

striking enough to attract the attention of

any ordinary observer where it occurs, and
a significant allusion to it is to be found in

the First Book of Samuel. Other and even
more definite allusions occur scattered

through Eastern literature from a very

early date, so that it appears to have
attracted attention, and could scarcely

have escaped the acute chroniclers who
have left us such a vivid picture of

medieval and seventeenth century plague.

It is needless to remind you that the same
phenemenon occurs in Australia and in

South Africa at the present day. The
domestic rats of the East, of Australia,

and South Africa are very similar to those

of Europe, and all readily contract plague

when infected experimentally. But on
examination of their parasites a curious

fact was noticed in that the common rat

fleas of Australia, of India, and of South
Africa are widely different insects from
the common rat flea of Europe, both in

structure and habits. They are very

closely allied to the human flea, so

closely, in fact, that iheir relative identi-

fication is a matter of extreme difficulty,

without previous acquaintance with the

genus, and the Indian and Australian



varieties, will, on ooeasiots, aoli as para^
sites to man, and will bite vigorously.
The common European rat flea, or cera-

tophyllus fa8ciatu8,on the otuerhand,differs
in important structural respects, and can,
only with great difficulty,be induced to feed
on man. Does it not appear to be
something more than a coincidence
that where we find a ratflea closely allied

to the human flea, there we have plague
amongst rats as well as man, whereas in

places where the ratflea varies widely
from the human flea the occurrence of

epidemic rat-plague is, at any rate, not an
important phenomenon.
The theory was for long held that the

plague baccilus lives and multiplies in

the earth, but out of innumerable at-

tempts at its recovery from the earth-

floors of plague-infected Eastern hovels,

iiot a single success has resulted under
natural conditions. As in the case of

Yellow fever, it has been stated to have
been spread by infected clothing. It pro-
bably is so spread, but in some other way
than the mere bacillary infection of such
clothing, for the plague bacillus has never
been recovered from infected clothing, un-
less in cases of gross experimental con-
tamination. Plague is particularly a
disease of locality, and especially tends to

infect those who sleep in such a locality,

sparing those who move actively about
during their visits and sleep or rest else-

where. It chooses dark, squalid, vermin-
haunted vicinities, and avoids to a great
extent airy, well-lit places. The experience
of plague hospitals is a curious one, for

whilst, in ancient days, even a short visit

to a pest-house was attended with great

danger, it is rare for an attendant in a
modern plague-hospital to be attacked.

That the disease itself has not varied from
ancient times we know from contemporary
records, but whilst the modern hospital

is especially built with a view to cleanli-

ness, light and airiness, the ancient hos-
pitals seem to have combmed all the
hygienic offences of its day. To sum up we
have certain facts which seem to point in

a particular direction. Plague does not,

apparently, thrive in the soil, nor is it

known to enter the body with the food, in

human cases at least. In the ordinary
form—excluding plague pneumonia— it

enters by the skin, and in the bubonic
form it certainly enters in the lymphatic
area drained by the first affected

gland, Wfttei? play* no parfc ia
its dissemination. Meteorological fac-
tors have no influence except in
one significant indirect instance—that
in India the plague mortality is noticed to
rise materially after a cold night, or a
heavy fall of dew, and especially after
rains during the dry season, whereby
people are driven into their homes instead
of sleeping outside as usual. Clothing is

apparently capable of conveying the
disease

; but the bacillus is not recover-
able from clothing. And lastly, a marked
association of the rat with plague out-
breaks has been noticed since remote
periods in parts of the world where the
rat flea closely resembles the human flea,
and no such association where the rat
flea shows, at any rate at the present day,
wide structural differences from the human
flea.

This circumstantial evidenca appears
to incriminate the insect, but circum-
staniial evidence is not enough. Dr.
Simond, in 1897, had proved that
by infecting into a mouse broth in
which fleas had been emulsified, after
having fed on a plague-stricken animal,
plague could be produced in that
mouse. This experiment was success-
fully repeated on several occasions by my-
self and others, and the results obtained
were sufficiently encouraging to induce
further work. Fleas of certain species
were fed on plague-infected animals, and
after varying periods of starvation were
allowed to bite healthy rats under condi-
tions which excluded any probability qf
the disease being contracted otherwise
than by flea bite. These rats died of un-
deniable plague, and it was found that the
flea could convey plague in this . way up
to at least three days after a meal of infected
blood. There is no reason why it should
not do so for very much longer. It was
found that in one case, at least, this con-
veyance from rat to rat was effected by a
human flea. In other cases the rat-pulex
was used. A further experiment was
performed in which plague was conveyed
from a human being to two rats by means
of fleas. This latter experiment was of
especial significance, since, on subse-
quent examination, it was found that
while three of the insects used for the
purpose were the pulex palladus of rats,
one was a pulex irritans, or human flea.
By cutting the insects in seotions after a



1*

10

meal of infected blood, and examining
them under a microscope, large numbers
of bacilli indistinguishable from plague
bacilli in their microscopical characteris-

tics, were found in a peculiar organ form-
ing a part of the oesophagus ; while in fleas,

which had been fed on healthy blood, no
such bacilli were found.
The work which I have alluded to was

performed in India certainly with all the
facilities of one of the biggest bacterio-

logical laboraties in the world, but without
much assistance from special literature on
the subject, for the very good reason that

none existed to indicate the technical

difficulties to be overcome. As you may
readily imagine, these were considerable,

for to secure such an active and minute
creature as the flea in such a manner as

to allow it to feed, and yet to ensure that
it should not get away after its dangerous
meal of plague infected blood, was an
operation of no little difficulty, and also

of some danger, both to the experimenter
and to his neighbors. After a good deal

of trial, the device was hit upon of

confining them in a glass tube—an
ordinary test tube was used—and covering
the open end with a cap of fine gauze,
through the meshes of which the flea

could protrude its proboscis, but could not
escape. This difficulty overcome, it was
necessary to find some distinguishing

marks by which to identify the species

used. This was affected after a
time, and the few species employed were
readily enough identified.

The habitual spread of plague by fleas

of the type I have shown you is not to be
taken as a universally accepted fact, but
strong evidence exists that this will

eventually prove to be, at any rate, an
important factor in epidemics.
You may recollect an allusion made to the

work of Dr., now Sir, Patrick Manson, m
relation to certain blood worms, which
are fairly common amongst human beings
in the tropics. No less than five difi'erent

kinds of these worms are known, and
one in particular, the filaria nocturna, so

called because it is only found in the

blood during sleeping hours, is of par-

ticular interest, in that it causes a good
deal of illness by blocking up the deli-

cate lymphatic ducts, and is almost cer-

tainly in this way the cause of that
strange disease elephantiasis. Filariae

occur amongst other tropical and

subtropical places in Queensland and
Northern Australia to about the lati-

tude of Brisbane, and the manner in

which the filaria noctutna completes
its Hfe cycle is of interest. The
parent female worm is some 4in

long, and lives in some part of the
lymphatic system, in company with the

male, which is slenderer and smaller.

There she produces a great number of

embryos, which make iheir way into the

blood, and live during, the day in the

vessels of the internal organs. About 5.

or 6 p.m., in infected persons who do their

sleeping at night, they begin to appear in

gradually increasing numbers in the peri-

pheral circulation, or vessels in the ex-

tremities and at the surface, increasing

till about midnight, and then decreasing,

until about 8 or 9 in the morning they

have all disappeared from the peripheral

blood for the day. It is a curious fact

that in infected persons, who do their

sleeping during the day and remain
awake at night, the embryos reverse the

time of their appearance, and turn up
during the day in the peripheral vessels,

disappearing at night. Each embryo is

about l*80in long, and is contained in a

loose sheath or sack somewhat longer

than itself. They are very active organ-

isms, and wriggle about strongly, but the

sheath keeps them from changing their

position much ; in other words, they are

not locomotory. The function of

the sheath is to keep them from
using the strong boring apparatus which
they have on their heads, and so escap-

ing from the blood vessels. As I have
said, they appear in the surface blood

vessels at night as a rule, and this is

obviously for the convenience of the con-

veying mosquito, which principally feeds

at night, and into whose stomach some
of the embryos are taken with the meal
of blood. The ordinary mosquito so act-

ing is a species of Culex, and in its stomach
the blood becomes much thicker by co-

agulation. The embryo within the sheath

is thus able to get a purchase on the

sheath, and eventually to ram its way
out through one end by butting vigor-

ously while the sheath is stuck fast in

the thickened blood. Of course, while

the blcod was fluid in the human host's

vessels, it could not do this because the

sheath could only be bumped along by

its effortB from within and would not split.
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Onee loose it bores through the

stomach wall of the mosquito, gets into

the muscles, and changes its form very

considerably. Finally, after some 16

days, h appears in the head and pro-

boscis, not in the poison glands as did the

sporozoites of malaria, but coiled up
under the pharynx and in that part of

the proboscis known as the labium. They
can remain here for an indefinite period

awaiiing the chance to pass into the

tissues of a warm-blooded vertebrate

when ibe mosquito lakes its next meal of

blood. Apparently they can discriminate,

for no amount of feeding of the insect on
banauas or other fruit (upon which it

ordinarily subsists, will cause them to

come out. When, however, the insect

ticks its proboscis into a human being

the fiiariae find their way through a weak
spot which exists in the labium where
the labellae splay out, and pass along

the track of the proboscis into the tissues

of the victim. The filariae apparently

endeavor to emerge in pairs, male and
female, and upon establishing themselves
in tbe tissues of iheir new host, they set

up housekeeping, and begin again the

process of which we know the results

undfir ibe name of the filariasis, be it

€leph**Diiasis or any of the other peculiar

conditions by which we recognise the

blockios of the lymphatic channels by
their offspring.

I trust that I have been able to give

some indication of the very promi-
nent part played by certam insects

in certain exotic diseases, but there is

little doubt that they also assist in

disseminating others which are with
us already. The ordinary house fly

is ubiquitous in its habits and unpleasant
in his history and associations. That it

is capable of conveying on its feet

and body the germs of disease under
experimental conditions has been demon-
strated and that it frequently does so in

nature is freely admitted. In a more en-

lightened age the housewife will regard

flies wirb the same horror and disgust as

she now regards bugs and fleas,

and most thinking folk will even now
cordially agree with her in theory if not in

practice. From the time in which it is

engendered in a heap of manure to the

fateful hour in which it commits suicide

in the milk jug, or perishes in the sticky

recesses of the summer butter pat, the life

of the average fly is passed amidst more
than questionable surroundings. Its

ubiquity renders the whereabouts of its

last alighting place a subject for uncanny
speculation when it settles on an article

of food, and I have little doubt that

domestic flies, so-called, are responsible

for a fair proportion of cases of communi-
cable disease, especially perhaps of typhoid

fever. Its possibilities, however, do not

end there ; exanthematous diseases,

especially perhaps smallpox, may be
readily conceived as spread by this means.
I confess in fact to a doubt as to whether
the real cause of the aerial convection of

smallpox is not partly or wholly due to

insect life. Many points in the available

evidence upon it appear to render such a
hypothesis tenable, and £y proof door and
windows coverings should certainly form
a part of the furnishing of isolation hos-

pitals for this disease.

The possibilities of this line of research

are, however, boundless, and in time to

come the labors of tbe biologist and
naturalist will become of luore and more
importance from the standpoint of human
disease. The extension of research in

connection with cancer in the lower

animals has resulted in its discovery in a

large number of creatures, including even
fish. Similar results have been obtained

with the tubercle bacillus, whose range

appears to be practically universal. The
diseases of which I have spoken tonight
do not by any means include all those

in respect of which insects are known, or

suspected, to play an important or essen-

tial part, but they will serve as illustra-

tions of the pioneering work which has

been, and is daily being done by many in-

vestigators in different parts of the world

for the benefit of humanity and the

advancement of civilisation.

The lecture was illustrated by lantern

slides.
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OBSERVATIONS REGARDING SOME ECONOMIC ASPECTS

OP THE

EISENACH SOCIAL EQUALITY PROGRAMME.

Br R. M. Johnston, i.s o., f.s.s
,

Goveranient Statistician, Tasmania.

(Read 13th June, 1904.

In my previous contributions to the

Royal Society of Tasmania dealing with
many " Root Matters in Social and
Economic Problems," I have elaborately

dealt with questions touching the condi-

tions affecting the production, accumula-
tion, distribution, and consumption of

wealth. These, together, occupy too large a
field for even a passing review in a simple
address, and therefore I have restricted

my observations this evening to " Weahh
and its Distribution," as at present m the
United Kingdom and in the Common
wealth of Australia.

Before dealing with this aspect of what
is deemed to be a most important part in

all socialistic programmes, it is absolutely
essential that we should at the outset
understand the true meaning of the terms
in use. For example, even if we exclude
(as we must do to reason correctly) the
free or unmonopolised gifts of Nature

—

such as air, rain, and sunlight,—which
form no element of " price " or " exchange
value," there are still, at least, three
different conceptions of the phr^-se, " The
Wealth of a Country," the lack of a pre-

cise grasp, of which, is the rock upon
which the extreme wing of the Socialists

of the Eisenach, Gotha, and Halle type
become wrecked in confasioa and absur-
dity.

The Statistician's " Wealth "may mean
either private {i.e. individual wealth),
public or State wealth, or both ; but in

any case, it rarely embraces more than
one-third of the real labor or monetary
value of the total " Wealth in Exchange "

of the exact JJcpnomist; and certainly

seldom more than 2 to 3 per cent, of the
corresponding total capital value of the
true wealth in exchange intended for
actual consumption and enjoyment by
either capitalist or wage-earner.
The so-called "Statistician's wealth," to

which attention of Social Reformers of
existing individualistic democratical
organisations is invariably restricted
excludes the primary source of all wealth
in exchange (consumable wealth) viz.,

the existing productive personal services
of man (Karl Marx's labor unit ), al-

though the annual monetary effective
value is fully three times as great. For
example, in Tasmania the annual value of
wealth produced and actually devoted to
consumption and personal enjoyment or
satisfaction is estimated at present to be
equivalent in money to £'7,796,000 This
annual wealth, mainly the direct product
of man's personal services and of his
auxiliary machinery of production, must
therefore have at least a bona fide capital
\alueof, say, £155,920,000; whereas, at
most, the fixed capital wealth, the
Statistican's wealth, or the inanimate aad
other forms of the auxiliary tools and
machinery of production, only amounts
to about £40,000.000, or merely 25*65 per
cent, (nearly a fourth) of the actual
wealth available to capitalist and wage-
earner alike for the purposes of consump-
tion and enjoyment.

Similarly we have for the following
countries a corresponding analysis of their
wealth accordingly, as we refer the term
to two very widely differing conceptions
to which the same phrase or term is often
loosely applied ;

—
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slightest informatioa as to the distribution

of the fruits of the various producing
agencies, among which naan's current

directing as well as current nauscular ser-

vices play a prominent part ; and it must
not be forgotten that the latter, together

with the "anterior labor " and skill of man
now currently stored or incorporated as

de' ached claims in auxiliary producing in-

struments, constitute the main elements
which give price or monetary value to the

current wealth in exchange, produced,
whether for consumption or for fixed uses

of future production,

From such obvious considerations we
are able to detect the common fallacy

among Socialistic writers and others, who
invariably measure the distribution of the

wealth created purposely for human con-

sumption and personal satisfaction among
the wage earning classes by the propor-

tion which the ownership of fixed or

monopolised capital-producing instru

ments, etc., show among the people

generally.

The fallacy, however, is so thorough^
interwoven in the literature and sayings

of the mass of the people that it is almost
impossible to expose its absurdity ; but

when we consider that man lives by
current or annual productions per se, and
not upon fixed capital or their nominal
values, whether annual or capital, and
when, moreover, we discern that services

currently rendered, whether by instru-

ment, skilled mind or hand, constitute the

base of what forms the purchasing power
or claim over wealth being produced for

consumption and personal satisfaction, it

is only then we are able to perceive that

the distribution of real wealth, so far as

man's needs and satisfactions are con-

cerned, is determined, ^not as fal-

laciously assumed by the proportion of

ownership which each man holds of the sta-

tistician's wealth

—

i.e., the fixed non-
pereonally-consumable instruments, and
which the owner no more consumes than
the servants who control them—but
strictly by the [express measure which
services of various degrees of exchange
value have enabled each worker to consti-

tute a claim upon the aggreg'ate of all

such services whose values are con-

tained and incorporated in the current

production of actual wealth.
It is not here contended that the time

labor of each individual laborer or instru-

ment has the power to create equality oE

claim in correspondence with time effort
;

that ia too obviously unequal ; but it is

contended that every such effort, usefully

directed, constitutes a definite claim, and,

therefore, the true distribution of wealth

in the community—wealth in consumption
being the major factor—can alone be

accurately determined by the average

annual earnings or claims upon wealth.

The proportion of fixed wealth owned
by individuals affords no clue to current

distribution of total wealth. It can

merely show how the 24-60 per cent, de-

voted to fixed instruments is distri-

buted.

If the proportion be large it insures

probably a claim to the extent of 4, 5, or

6 per cent, of his (f ) capital upon real

wealth, upon which the owner exists, and
which may give a considerable purchasing

power to the individual without any cur-

rent personal exertion ; but it must not

be forgotten that the fixed capital of a

manager may be almost nil, while his

skilled directmg services may enable him
to create a yearly claim of £1000 value

upon wealth produced for immediate
human uses, while the fixed instrument

of a helpless widow, owner (say) of

£10,000 capital value, may only afford her

a claim of half the amount (or J6500)

falling to the manager, whose fixed capital

is reckoned as nil in the usual Statis-

tician's estimates of the capital wealth of

a country.

It will be seen, therefore, that what is

termed " the enormous accumulations of

wealth in our times," " the riches of

capitalists," do not consist of fine houses,

luxurious equipages, money, or grand

parks, or, if so, it only forms a most in-

significant portion of it. The great bulk

of the nominal and real wealth of

capitalists consists of land improvements,

mines, railways, tramways, ships, canals,

stores, warehouses, manufactories,

machines, tools and instruments, etc.,

(f) The State in itself in the .Common-
wealth of Australia is already in the

possession of its lands unalienated, its

railways, telegraphs, roads, and public

buildings ; and therefore is now the

largest owner of fixed capital wealth, and

would, if extended, become the sole

owner, if the more practicable programme
of collectivists were possible.
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themselves ; and though rightly included

in the aggregate fixed wealth of a country
by statisticians, these do not in any sense
enter into the personal consumption of

the rich owner any more than they enter
into the personal consumption of the
workman engaged in connection with such
forms of national wealth.

The mass of Socialist writers wish us to

infer that the "toil" of the "masses,"
" the lower ten millions," alone " is the
active factor that produces all wealth."
Entertaining such a view, it is not
remarkable that they should regard the
riches of the •* upper ten thousand " as a
hoard mysteriously and wrongfully ab-

stracted from the forces actively engaged
in producing wealth.

If by the toil of the masses they mean
that all the physical forces rfquisite to

transport and transform natural materials
to suit the needs of man, they are mani-
festly wrong ; for (exclusive of the mere
gratuitous forces of Nature, such as
natural chemical changes, multiplication
by the mysterious forces of life, sunlight
and heat forces, gravitation, the rain,

dew, and the fertile soils, and
the animal, vegetable, and mineral
products in their natural state and
position) there are the active forces

set in motion, not of the expendi-
ture of muscular energy, but of mental
and moral force, exerted by men of fore-

thought, of skill, of invention, and of the
provident who designedly saved from
immediate personal consumption, and
devoted such savings purposely to the
construction of mechanical and other aids
devised or discoveied by skilled minds,
whereby the forces of Nature, such as
gravitation, chemistry, steam, water,
wind, electricity, leverage, lower animals
are so captured, tamed, and drilled, that
they now exert a physical force in the pro-
duction of man's wealth—whether in the
way of transporting from place to place,
or in transforming materials from the
natural raw state to the highly finished

—

compared with which the brute or muscu-
lar force actually exerted by all the work-
ing men of the globe, forms the most in-

significant fraction.

The brains of man can alone be credited
with invention and discovery, not his
muscular power. It is to the ac-

cumulations of savings from personal
consumption by the laborers and others of

former times that we are indebted for the
necessary stores devoted to the construc-
tion of the powerful and ingenious
mechanical and other labor-saving auxili-

aries now engaged in aiding the current
labor of man, and not, as falsely assumed,
to the mere muscular energy and labor-

time exerted and devoted by those who
happen to be the laborers or workmen of

the present hour.

Recent estimates of the measure oi

energy exerted each year in the production^
distribution, and necessary modification of

consumable wealth—the satisfactions of

man, by capitalist's steam power machines
alone—are approximately equivalent to

the maximum energy of abuut 1500
million persons, of whom it is estimated
that there are only 600 million bread-
winners. We may be perfectly safe in

assuming that the energy exerted by all

classes of capitalists' auxiliary machines,
including those already in the possession
of the State as such, to be equal to the maxi-
mum energy of 1200 million breadwinnera,
i.e., equal to twice the physical force of all

living breadwinners of the globe. In the

Commonwealth of Austra'ia at present
the number of breadwinners under £150
income per year number about 1,709,000

persons. These, for purposes of illustra-

tion, may be safely taken as the wage-

earner group. The breadwinners £150

income per year and over, numbered

135,000; and this group, for rough pur-

poses of comparison, may be taken to re-

present the capitalist group. Now, if the

capitalists' 'energy machines engaged in

the production of consumable wealth be

taken to represent no more than twice all

the available force of man, their equivalent

in the Australian Commonwealth would

be represented by about 3,418,000 bread-

winners, thus :

—

Relative Value of Physical Energy

exerted by the various agencies en-

gaged in the production of Consumable

Wealth :—



A — Breadwinners
under £150

B— Capitalists and
others over £150

C—Capitalists'
energy machines
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A careful study of this table shows
that, so far from the capitalist class being
enriched at the expense of the wage-
earner, the very opposite is the truth

;

for instead of a reward being allotted in

proportion to his share of physical

energy contributed, it has been increased
fully 100 per cent. ; physical energy
expended being only 30*70 per cent.,

while his share of rewards represents
67-26 per cent.

This improvement of his position is

solely due to the fact that the more
economic physical agent engaged
in production only absorbs 19 80 per
cent, of the consumable wealth, while its

share of the necessary energy engaged in

production amounts to 6667 per cent., or

two thirds, at least, of all physical forces

(human or other) engaged in the pro-

duction of the year's necessary wants and
satisfactions. It is true the private

capitalist receives, relatively, a larger

in iivklual share of the capitalist's own
machine production ; but it is impossible

for him to personally absorb more than
about three times the amount of the

average breadwinner. The higher the

percentage of energy, contributed, use-

fully, by the capitalist's machines in-

volves, of neeessity, a corresponding

greater bonus reward to the ordinary
breadwinner, while the proportion going
to the capitalist, as such, must by a like

necessity, remain almost stationary in

comparison.
It cannot be too strongly asserted,

therefore, that the greatly increased

reward of the laborer of the present day
in civilised countries is mainly due to the

increasing command which during the

last century man has obtained over the

forces of Nature.

Steam, electricity, and the ever-increas-

ing improvements in labor-saving machi-
nery has multiplied the effective force of

man's mere muscular power in the pro-

duction, transport, and manufacture of

necessaries and satisfactions, three to

four, and, in some cases, many hundred-
fold. In proportion as these auxiliaries

have increased as aids in the production
of any one necessary service or commo-
dity, the amount of physical human labor

engaged has decreased individually, while

the real reward of labor ha<4 on the average

increased by about 50 per cent. Nothing
can be more conclusive than that it is to

the consequent liberation of the proportion
of labor, formerly necessary to produce the

barest primary essentials of life, that we
are indebted now for the vast category of

new comforts and satisfaction, the attain-

ment of whicn was utterly impossible to

the mass of human beings, when the

production of food alone—the great

primary industry— absorbed nearly the

whole of man's muscular efforts and his

time.

EXISTING DISTRIBUTION 0¥ SHARE OF PRO-

DUCTS AND SERVICES REGARDED FROM
THE DEMOCRATIC SOCIALIST POINT OF
VIEW.
Having thus attempted to clear away

some of the confusion so frequently intro-

duced in discussions bearing upon wealth
and its distribution under the existing

democratic individualistic or wage system
form of modern society, we come now to

consider how far the distribution of con-

sumable wealth (i.e., the annual aggre-

gate of products and services) departs

from the ideals of division or appropria-

tion desired by the leaders of the com-
munistic or collectivist form of socialism.

It is difficult to trace any clearly de-

fined positive programme among the

average persons who espouse the adoption

of any of the forms of communist
socialism, or collectivism, as it is now
frequently termed. We may here dismiss

from our view the more extremely
visionary, or impossible, forms of com-
munistic ideals, and restrict our attention

to the first of the two most notable sec-

tions, viz., the " Eisenach " and " Gotha
programmes. The one, the " Eisenach '

programme of 1869—according to the

learned authority, Dr. Schaffle—de-

manded on the basis of national owner-
ship of aU the means of production that

each workman should have secured to him
" the full product of his labor " in the

counter-value which accrues to him.

This was the collectivism of an accurate

apportionment of income and enjoyment
according to work performed. But as

early as 1875, in the "Gotha" pro-

gramme, there came to the front the col-

lectivism of apportionment according

to need, on the basis of an equal

and universal obligation to work, that

is to say, pure collectivism : for this

demand was literally formulated for

"universal obligation to work, and the

equal right of all to the satisfaction of



their reasonable needs !
" Both of the

ideals have been ably demonstrated by
Dr. Schaffle to be Utopian, and impos-
sible of achievement, as amongst other

things they altogether fail to cover the

circumstances requiring provision for the

unity of the family with its sacred ties ;

the care of the young, the aged, the sick

or crippled who are unable to work, and
requiring also adequate provision for

dealing with the idle, the dissolute and
criminal, who have no desire to perform
work of any social value.

UTOPIAN SCHEMES OF SOCIALISTS.

It is not a matter of surprise that the

mass of struggling wage-earners should
so readily sympathise with any vague
Utopian scheme of the Socialist, which,
however faulty, holds out some promise
or plan for dealing more effectually with
the difficulties which affect them most
nearly, viz., security of employment

;

protection from over competition ;

shorter hours labor, with more adequate
remuneration ; redistribution of wealth

;

old age pensions, etc., etc.

But it is needless to point out that

before redistribution on the basis of

equality, of the aggregate of all forms of

wealth in exchange, can be considered,

it must be clear that this wealth consists

of such forms as might effectually satisfy

all the primary wants and comforts of

human beings. That existing wealth in

exchange, even if equally distributed,

would fulfil this most desirable end, is a

pure assumption.

It has already been shown that a great

part of the existing nominal wealth in ex-

change largely appropriated by the private

capitalists—consists of the mere tools and
instimments of production, and that the

real wealth, appropriated as consumable
wealth or primary satisfactions, is already

more widely and evenly distributed than
is generally supposed. Even under the

most thorough Socialistic scheme this

form of wealth would be far less gener-

ally distributed than at present ; for, ac-

cording to such a scheme, it would be
wholly reserved in the hands of the Ex-
ecutive Government. It is utterly

misleading to reckon upon the existing

wealth of capitalists instruments of pro-

duction as a source of raismg the quota
of the real consumable and primary
satisfactions. The only distribution

possible in this respect would be the
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empty idea of part ownership. It is the
increase to necessary current productiona
designed fo?' actual eo/uui/qjtion—materi«l
satisfactions—which alone can raise the
average standard of primary satisfac-

tions, and so dispose of material want,
or poverty and distress. The ques-
tion therefore arises :— Suppose that
such a scheme were practicable, would
the producing energies of men
be greater and more effective than
under the Scheme of Competition, Liberty,
Right of Inheritance, Property Right, or
Individualism, as it is called ? To be
more effective in one essential it must
utterly fail in the other. The workers
must be trained and allocated to specific

occupations in strict conformity to the
amount and nature of the labor actually

required to produce the primary satis-

factions and comforts desired. Training
for every specific occupation requires con-

siderable time ; but for the occupations of

skill a large amount of time must be con-
sumed in acquiring the necessary training,

irrespective of questions withjregard to the
unequal distribution of capacity.

Now on the basis of equality it may be
easy to divide products ; that, according

to actual needs is simple enough, in-

volving no insuperable difficulty. But
whit about the allocation to different

employments ? How can the easy, the

refined, and the skilled occupations be

allocated on any scheme of equality ?

The majority must, as heretofore, sweat
at the hard and dirty forms of labor. But
what power, or what plan can be devieed

which will enable any elective executive

to doom once and for ever the majority of

learners and workers to the hard and irk-

some occupations, and to fix the minority
in the refined, the easy, and skilled ser-

vices ?

Suppose it were for a time instituted

how long would the unfortunate majority

be content to submit to their lot

before an irresistible cry for re-

d'f.str'ihution of occupation if arose ; and" if

it arose, where is the force stronger than
the majority of freemen to prevent the

breakdown of the social organisation

necessary to produce the supply of pri-

mary satisfactions according to individual

needs ? What compensation can be

given to the masses toiling in the more
wearisome occupations ? Extra allow-

ance of satisfactions cannot be thought of,



for that would destroy the coveted ideal of

equality in the distribution of satisfactions

according to needs. Shorter hours can-

HOt be allowed without trenching upon
equality of leisure.

The unequal distribution of natural

capacity, and the time necessary to ac-

quire knowledge of more than one tech-

nical branch of skilled employment, make
it impossible to share in turn for a time
all possible forms of labor. In short, the

practical difficulty standing in the way of

I quality in the allocation of employme^its

appear to be insuperable, and would most
certainly, if there were no other objection,

destroy any social organisation on a large

scale which had been courageous enough
to attempt it. Eeference to simple com-
munities—as in America—following agri-

cultural pursuits mainly, and not
of themselves fulfilling for them-
selves the whole round of human wants,
are utterly misleading. Such small
communities are composed of a peculiar

select class, who voluntarily bind them-
selves to a more or less ascetic life, and
all such partial attempts tend to perish
from lack of internal vitality. With a

large mixed body of men embracing all

occupations and endowed with ordinary
passions and desires, the results would be
chaotic and disastrous in the extreme.
One effect, terrible to contemplate,

would seem to be inevitable, viz., that the
indiscriminate distribution of products
among all men would tend to destroy the
major source of savings at present so

largely devoted to the creation and main-
tenance of the powerful and costly

auxiliary aids to human labor, which
would be jealously regarded as a grievous
tax burden. The slight individual gain
per head in material satisfactions at the
oatset would only be of a very temporary
character, for it would soon be lost by the
new impulse given to the improvident to

rapidly increase their numbers.

HOW THB CONSUMABLE WEALTH OF PRO-
DUCTION IS DISTRIBUTED IN THE
UNITED KINGDOM AND IN THE COMMON-
WEALTH OF AUSTRALIA BY THB INDI-

VIDUALISTIC AND ONLY PRACTICAL
METHOD OF DEMOCRATIC SOCIALISM.
The difficult problem connected with all

ideals as to the realisation of the best
form of social organisation, whether
individualistic or communistic, should not
be examined without a clear idea of what

n2
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is and what promises to be conserved of

that which we hold most dearly under the
democratic system of practical Socialism
under which we now exist.

It would be impossible to deal with
this most important consideration ade-

quately within the limits possible in a
brief address of this nature, but if it be

possible to show that the actual fruits of

production are—notwithstanding the

large monopoly of the auxiliary instru-

ments of production in the hands of pri-

vate capitalists—now more widely and
evenly distributed than is generally sup-

posed, 1 shall have done something to

aid those who have not always the time
to study closely the great socialistic ten-

dency of the present day.

I begin this aspect of the question with
the following assertions :

—

(1) That no matter what may be the
monopoly of the Fixed histruments of
Production, whether in the hands of

private capitalists, or, as in some cases

—

State railways, roads, and a large propor-

tion of the lands—under the control of the

State, the reward absorbed by capitahst

and pure wage-earner alike cannot by any
means exceed the actual effectual yield

of commodities and services of any one
year.

(2) That if the whole of the fixed

machinery of production were now trans-

ferred to the State it is doubtful if the

yield of products in the aggregate for dis-

tribution, whether of commodities or

service, ; would be increased ; for the

reason that the control and efficient main-
tenance of the necessary instruments of

production would be wholly excluded from
individual consumption, and the cost of

the creation of new instruments, and
maintaining the existing machinery,
would have to be taxed oi abstracted from
the gross yield of the year.

(3) That if we desire to avail ourselves

of the advantages hitherto gained by
society as a whole from intelligent,

directing, and inventive skill, from special

aptitude, from special technical training,

and other rarely distributed; qualities

engaged in various forms of production,

we must, as at present, be prepared to

bestow, from the general fund of products

and services, some measure of special

inducement to continue these advan-

tageous efforts on behalf of society as a
whole.
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If we fail to do bo there will certainly

be introduced a tendency to lower the

quality and effectiveness of all human
eff'ort engaged in the necessary work of

production, and, in time, would result in

a lower average level of production than
is now enjojed by the average of the

lowest level of the existing social organi-

sation.

With these general observations in

view let us examine, as closely as we are

able, the actual measure of production

available for distribution in the Australian

Commonwealth in the year 1903, and
the mode and measure in which it has
been distributed among the various classes

of breadwinners— rich and poor, capitalist

and wage-earner

:

For the Commonwealth of Australia for

the year 1903 there were actually en-

gaged in the work of production and other
requisite social services of a personal
kind :

—

(1) Auxiliary fixed instruments, etc.,

having economically an effective capital

value of £912 millions and an annual
values of £45 60 millions.

(2) Skilled industrial chiefs : techni-

cally trained professional men, artisans,

etc., and common labor, embracing
1,709,000 breadwinners, representing the

total population, whose capital value in

the work of production is estimated at

£3706 millions, with an annual produc-
tive value of £185*34 millions.

Rail} labor, minus directing mind and
trained technical skill, ma> be considered

as on a plane with the useful effective

force of the myriad physical forces incor-

porated at the present day in the various

auxiliary instruments the fruit of many
inventive minds, so far as they are con-

cerned as effective agents towards the

necessary aggregate of production. But
it must be borne in mind that those im-

portant auxiliary instruments, alone, at

least contribute fully two-thirds of all

mere physical force or energy towards the

necessary production and services of

society. Whec, on the basis of average

labor time energy, on the Karl Marx
theory of distribution, it is asked : Does
the average human instrument of

physical labor receive anything like

his fair share of the year's production

of commodities and services ? the reply

according to statistics of distribution is

hat not only does" the actual laborer of

the year, as such, receive his fair reward
for his proportion of physical effort

expended in the work of production, but
owing to the natural limitations to powers
of consumptien of both capitalists and the
auxiliary instruments owned by them,
the reward of labor, as a whole, in pro-
portion to mere physical effort expended,
is enhanced by more than 100 per cent.

It ig manifest, notwithstanding these
considerations, that the total productions
and services of the the Australian Com-
monwealth in the year 1903, representing
in money £158,340,000, have not beea
equally distributed. Upon the whole
the aggregate of £185,340,000 represents
a sum of 6s lid per breadwinner, and
was approximately appropriated as fol-

lows :

—

DISTRIBUTION OF CONSUMABLE WEALTH.
THE PRODUCIS OF THE YEAR 1903 IN

AUSTRALIA.

(Total products and services
£185,340,000. Per breadwinner per
WORKING DAY, 6s 11d.)

a 6fi
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No. of Per Bread-
Bread- winners Per
Winers Working

Uay.
8. d.

Less absorbed by
products, etc., in

the creation of
and maintenance
of necessary
auxiliary instru-

ments of pro-
ducts, with an
estimate physical

effective force of
3,418,000 bread,
winners 3,418 000 1

Total average level

of products and
services ab-

sorbed by actual
breadwinners ... 5 11

From these figures it will be seen that

if the whole of the products and services

available for consumption or use were
distributed equally, without regard to the

skill or effectiveness of the individual

breadwinner, all persons receiving more
than 5s lid per working day would, by
communists, be regarded as robbers of a

privileged class, and those receiving less

as belonging to the exploited or un-

privileged majority. These classes, so

far as groups are concerned, would absorb

under or over the level of equality (5s lid
per working day) as follow :

—
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