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Royal Society of Ca$mania.

ABSTRACT OR RROCEEDINGS.
MAY 8th, 1906.

The first meeting of the present session

of the Royal Society of Tasmania was
lielcl in the society's rooms on May 8

in the pi-esence of a large and fashionable
audience. Among those present were His
Excelieucy and Lady E'deline Strickland,
Mr. George Browne, I.S.O., Private Secre-
tary, Lady Chelmsford, Sir Elliott and
Lady Lewis, the Premier and Mrs. Evans,
the Mayor and Mrs Crisp, Colonel and
Mrs. Mackenzie, the members of the
Council of the Royal SocLety—Messrs. A.
G. Webster (chairman), R. M. Johnston,
I.S.O.. Bernard Shaw, I.S.O., Russell
Young, G. E. Moore, M.H.A., Hon Dr.
G. H. Butler, M.L.C., Professor Neil
Smith, M.A., Colonel W. V. Legge, R.A.—
Hons. W. H. Burgess, N. Ewing, C. E.
Davies, M.L.C., Mrs. Davies, Miss Marie
Davies, Senator Cobson, Dr. Gerard
Smith, Mr. P. S. Se.ager, Professors Mc-
Eougall and Ritz, etc., etc.

The Secretary (Mr. Alex. Morton") pre-
sented His Excellency with a handsomely
bound volume of the proceedings of the
Royal Society, and read apologies for non-
attendance from the Venerable Arch-
bishop Murphy (written in a beautifully
clear and legible hand), and Mr. T.
Stephens, M.A., F.G.S., one of the vice-
presidents of the society.

Urs. E. A. Rodway and R. D. Campbell,
and Mr. P. Lockwood, were then elected
members of the Royal Society.

While the ballot wa.s proceeding, the
scr-retary drew attention to a fine water-
coiuur painting which had just been re-
ceived from New Zealand, of the Notornis
Hochstetteri, the Takahe of the Maori.
This, the secretary explained, was the
rarest of existing New Zealand birds, and
wa;^ considered to be extinct until the
capture of a specimen in 1888, of which
this was a drawing. The first li\-iiig bird
was caught in 1847 in Dusky Bay. Soon
after a second was obtained in Thompson
Sound. Both were now in the British
Museum. A third was captured near Lake
Te Anau, and was now in the Dresden
Museum. The bird was flightless, and its
nearest ally was the Pakeko (Porphyrio
melanotus).

His Excellency then delivered the fol-
lowing' presidential address :

—

"SOME DEVELOPMENTS IN 1905-S

CONDUCIVE TOTASMANIAN PRO-
GRESS."

Mr. Vice-president, Ladies, and Gentle-
men,—It devolves on me, as president of

the Royal Society, to open the proceed-
ings of a new session with an address of
a scientific character, and I propose, on
this occasion, to bring to your notice
a few of the discoveries and developments
of the j-ear 1905-1906, which have some
bearing on the future progress of Tas-
mania. The beginning of 1905 witnessed
a continuing rise in the price of tin, cop-
per, and other metals, which was then
full of hope; few, however, expected that
the increase would continue, and that ex-
ceptionally high prices should be
sustained for so long a period. Believing,
as I do, that the progress of Tasmania in
the near future is closely connected with
mining, the causes of the high price of
copper and tin invite incjuirj-. It should
be noted that these prices are given in
terms of gold, and as the supply of gold
from South Africa and other sources has
been rapidly increasing, it would appear
that, to some extent, the exchange value
of gold has depreciated, rather than that
the prices of copper and tin have appre-
ciated. This circumstance modifies, to
some extent, all other explanations.
Nevertheless, the explanation which is

commonly accepted to account for the
high price of copper, is the rapid develop-
ment of electric tramways, telegraphs,
and other industrial undertakings, for
which copper is still without a rival.
This industrial development no doubt
exists, and is likely to continue for some
years at a rapid rate, but it is not suffi-
cient to account for the upward move-
ment of price. It is stated that China
has been issuing a new copper currency
which has absorbed no less than 60,000
tons of copper in the period under re-
view. Silver blocks called "shoes" change
hands by weight in China, and it is,

therefore, probable that a considerable
amount of the copper coinage will every
year be dealt with as metal, and worked
up into trinkets and articles of domestic
use, thus adding to the permanent de-
mand for copper. Nevertheless, the bal-



anoe of evidence appears to show tliat the
demand for copper has been exceptional,
and it can hardly be hoped that its price
will continue quite as high as it is at
present. With regard to tin, the in-

crease in price has been more remark-
able, and there are strong reasons to
hope that the increase has come to staj'.

This is a subject of the greatest import-
ance to Tasmania; it callfi for a care-
ful analysis by experts, rather than the
passing attention that it is here possible
To bestow upon it. The physical proper-
ties of tin are remarkable. Its intrin-
vic A'alue is great on its own merits,
which is more than can be said for sil-

ver. Tin, as an alloy with copper to

produce gun metal, and tin for solder-
ing, has to be purchased, practically re-

gardless of price, as there is no available
substitute. With reference to the t&-

inarkable properties of tin when alloyed
with copper, experiments have recently
been made in which these metals have
been combined in varying proportions
to re-discover the truth or otherwise of

the tradition that the bronze tools if

the ancients could cut stone as readily
as steel, with the result that alloys have
been produced from tin and copper
A\liich are as hard as steel. They are,
I'owever, very brittle, and too expensive
to be commercially useful. The great-
est demand tor tin is for the coating of

thin steel plates so largely used for en-
closing pre^served foods, jams, etc. Al-
', iiough the present high price of tin has
brought about the establishment of works
for saving the tin from scrap and from
okl pans and other receptacle.?, this re-
covery is very limited, and it is obvi-
vns that much of the tin put on the
inarket gets dissipated and lost for evei.
Tin, therefore, differs from other metals
in the extent to which it is worked up
again to keep Tip the supply of the
world. Tasmania is fortunate in hav-
ing large deposits of tin, both in the
original rock matrix and in alluvial de-
posits. The methods of recovering tin
at sm.all cost have been wonderfully de-

veloped. Hydraulic dredging has now
been brought to such a stage of perfec-
tion that tin-mining in Tasmania, at
present prices, must go up by leaps and
bounds, and continue for generations.
One of the reasons given to account for
greater supplies of tin not being forth-
coming from the Straits is that the
supply of Chinese and similar labour is

not as easily procured as formerly. It is

said that the mortality exceeds 50 per
cent, when it is attempted to open up
bush land in Banca and Billiton, simi-
lar in character to the land here^tofore
productive of tin. With reference to
gold-mining, the erection by the Tas-
mania Gold-mining Company of two
sets of pumping plant equal to the
largeet in rhe world deserves special

mention. This plant will make it pos-
sible to follow the reef of the Tas-
mania mine to a depth of probably
2,OQ0ft. Although improvements in de-
tail Lave been effected in the methods
hitherto known for extracting metals,
no new process of importance appears to
have been discovered in 1905-6. The
West Coast of Tasmania is reaping great
benefits from the operation of smelters
Tinder a system in which the sulphur n
low-grade ores is made to act as fuel to
facilitate their reduction. By the adop-
tion of this system on a large commer-
cial scale, vast quantities of low-grade
ore, too poor to pay for transport out-
side Tasmania, can now produce rich
returns. It is reported in America that
by very high temperatures obtained
electrically: gold, copper, and silver

have been distilled; that is to say, boil-

ed off in vapour, and the vapour re-con-
densed into liquid metal. This achieve-
ment may open a way to. separate cer-
tain complex ores, which have defied
all previous efforts.

The adaptation of the steam tur-
bine for marine propulsion has made
enormous strides in the last year.
Tasmania is closely connected with
this development, inasmuch as the
steamer Loongana, built for the Tas-
manian trade, was the first turbine
steamer to cross the eciuator, and her
voyage out from Glasgow to Australia,
with one stop, at the high speed of 15

knots, and her subsequent performancps
have done moie than any other achieve-
ment to silence the strong bodj' of con-
servative engineers and owners of

special machinery for constructing re-

ciprocating engines, who have been pro-
claiming that the turbine is an experi-
ment, and a wasteful application of

coal. At low and moderate speeds,
that is to say, at speeds below 14 knots
the turbine at present does waste coal;

but as the speed increases, the relative
mechanical efficiency of the turbine in-

creases in comparison with the efficiency

of the reciprocating engine. It appears
to me that this remarkable advantage of

the turbine may be largely accounted for

by the fact that in a turbine the back
tiirust of the screw propeller is nearly
balanced by the forward thrust of the
steam against the blades of the rotrt-

ing rings, and consequently the extrava-
gant internal friction of the reciprocat-
ing cjigine, which becomes enormous at
high speed, is absent in a turbine-
driven steamer. There has been a
phenomenal development in the manu-
facture of gas and oil engines. This is

so pronounced that factories in this
line have been working day and night
in England to meet their orders. Verv
simple appliances have been developed,
by which a gas engine makes its own gas
from coal or charcoal. This system has



already been applied to sea-going craft

;

a marine gas-driven engine of 500 horse-
power is Tinder construction, and
i\ 1,000 horse-power plant is designed.
It appeals that these producer-gas phmts
will render inestimable service to the
mining industry of Tasmania wherever
water is scarce, and I venture to suy-
gost that these advantages have not r»
ccived the attL'ntion which they deserve
In the railway world, the past year lia«

been remarkable for the building I'j

England of the largest possible engines
that could be safely got through exis*:-

ing ttmnels and stations. Speeds of 70

miles an liotir have been recorded, and
maintained with safety. At the oppo-
site end of the scale comes the railway
motor-car. Its advent is no longer an
experiment, it solves the problem of

maintaining traffic at reasonable expendi-
tttre on railways built through districts
of which the passenger and goods traiiiG

is too small to be remunerative under
the present system of working. These
railway motor carriages have not yet
been introduced in Tasmania, where the.

opportunities for their employment are
so evident that it may be a penny wise
and pound toohsh policy to delay their
introduction. In the development of
motors for nse on common roads, it may
be noted that the steam car has been
defeated in the struggle for sxipremacj-
liy the petrol engine. This is largely
due to the great improvements in the
construction of the explosion en-
gine, and to the methods discover-
ed to vary the speed of these
engines, otherwise than by gearing.
The Panama Canal is an undertaking,

prospectively, of great importance to Tas-
mania. The completion is very far off,

and very sanguine people think it may be
constructed in 12 years; nevertheless, the
steps that are being taken to achieve suc-
cess deserve our attention. The Govern-
ment of the United States has made this
canal a n.ational enterprise. After law
and order had been established in the
canal zone, the American Government
proceeded to exterminate the yellow fever
mosciuito, and to carry out other sani-
tarv reforms which have made Panama,
and Colon possible places for Europeans
to live and work in. In fact, it is more
than probable that Panama, which has
for generations had the reputation of be-
ing ill the most deadly zone of the
tropics, will soon become a model of
sanitation, thanks to the combination of
modern science and the uncompromising
methods of American administration. Pre-
sident Roosevelt appointed a technical
commission, on which he associated with
the leading engineers of the United
States the greatest experts the world can
furnish in canal construction. This com-
mission lias recently presented its re-
port, and, to the relief of those genuinely

interested in the success of the Panama
Canal, the majority reported in favour of
a sea-level canal; but, if the newspaperH
are to be credited, the President of the
United States supports strongly the re-
commendation of the minority, which is

in favour of a canal Avith a series of
locks. The work of excavation at the
higher levels which is being done at
present on the Panama Canal will be
equally useful whichever project is fin-

ally adopted. A canal comprising a series
of locks and lakes offers the advantage—
which is, probably, only an estimated ad-
vantage—of taking shorter time to build.
It also makes it easier to dispose of the
flood waters of neighbouring rivers. On
the other hand, a canal with locks would
become useless as the result of even
slight shocks of earthquake, which would
cause the locks and dams to leak. When
a dam, holding back a large volume of
water, begins to leak the chances of the
gap widening and the whole work being
carried away are appalling. Well-wishers
of the Panama scheme desire that
it should be, as far as pos-
sible, immune, both from a.ccident
and from destruction by design, and
that the canal should therefore be cut
down to the sea level. The importance
of this canal to the whole of Austra-
lia generally, is immense. The commer-
cial aspect of the canal is, perhaps, but
a secondary question side by side with its
strategic importance. When the time
comes for a. struggle between the white
and yellow races for the mastery of the
Pacific, Anglo-Saxon America, with Anglo-
Saxon allies, will be sure of victory if

fleets can be concentrated by the use of
the Panama Canal; those who study with
earnestness the future of a white Aus-
tralia should welcome ever;: step in
this great work. From ' the com-
mercial point of view the Panama
Canal will add to the natural advantages
of Tasmania's commercial position, and
by offering new markets for Tasmanian
a.n'^les, and more speedy transport, this
new outlet will relieve the anxiety of
those who think that too many orchards
are being planted—^an anxiety which I do
not share.
Professor Milne, the best-kno-n-n au-

thority in the world on earthquakes,
has recorded the opinion that there
are about thirty thousand earth-
ciuakes in the world every year. Some
of these are, of course, verj- faint, and
are only recorded on delicate instru-
ments ; but it is pleasing to note that the
comparative immunity from serious
earthquakes enjoA-ed by England is also
enjoyed by Tasmania. There is little

doubt that the principal cause of eai-fh-

quakes is the shrinkage of the world as
it gets older and colder ; this causes dis-

turbances of the ciTist, and there is reason
to believe that the countries, suok. as



Tasmania, which were volcanic in a com-
paratively recent geological period, and
then became quiescent, are nowadays the
most immune from earthquake shocks.
Recent pixagress in the commercial utili-

eation of waterfalls is very remarkable.
The rush to harness what 'is left of the
Falls of Niagara has been frenzied, and
the disappearance of the Falls is as well
in sight as any disappearance can be.
From this Tasmania may draw a useful
lesson. The utilisation of the power
available from the Great Lake is a
topic which has been often mooted. 1

am inclined to think the time has come
when it should receive greater atten-
don, and when efforts should be made to

attract capitalists to take it in hand.
The idea should be dis'pelled that any
big lake provides water-power as a mat-
ter of course; this is not so. There
are big lakes elsewhere, like Lake
Tchad and Lake Tanganyika, that are
glowing smaller instead of keeping rLwr
level What provides water-power is a
large catchment area at a suitable ele-
vation in a country with a reliable and
sufficient rainfall. These desiderata are
present in Tasmania. We have, more-
over, a climate in which a manufactur-
ing population can thrive and work to
the best advantage, and the facilities arr;

numerous where factories could be erect-
ed in close proximity to deep-water har-
bours. The tiansmission of electricity
from the centre of Tasmania to the
Coast does not present insurmountable
engineering difficulties, if suiScient money
is forthcoming. The commercial aspect
of the question is not, however, en-
couraging, if calculated on present de-
mands for electrical power; but it may
be noted that the same diffident view
was held with reference to the first Power
Supply Company established at Niagara.
The proverb, "that money makes money,''
iinds its counterpart in the fact thai
power brings power, by attracting people
to itself, in order that it may be utilis-
ed. The local press has, within tiie
past year, published a most interesting
sua-gestion for working tbe Tasmanian
railwa:\TS by electricity, although it may
be regretted that the scheme lacked de-
tails as to the cost of converting lue
rolling-stock, and gave no prominence
to the fact that, while electricity is much
cheaper than steam traction for a fre-
quent (rain service, the use of steam is

cheaper where trains are few and far
between. The application of electric
T^ower for unwatering mines, such as the
Tasmania mine at Beaconsfield, is not
impossible, and I trust that many other
mines on a nar with the Tasmania wi!'
he discovered, and that they will fur-
nish tf^mpting propo«itio"a for electric
power from the Great Lake.
With regard to telegraphy, 1 desire to

notice a portable telephone instrument de-

veloped by a Tasmanian, and shown at the
military camp at Koss on Easter Tues-
day. The apparatus has the great merit
of the thorough working out of detail
seldom seen at the first exhibition of a
new instrument. ±iy its means any
standing run of ordinarj' telegraph wires,
or fencing wires, can be used as a con-
aection for reliable communication for
a distance equal to the breadth of this
State. With regard to wireless tele-

graphy, I note with regret that Australia
appears to be backward and appai'ent-
ly reluctant to face this problem with
the characteristic enterprise which this
young community shows in other paths
of progress. Within the year under re-

view messages have been sent by wire-
less telegraphy from England to Fort
Said, and ships crossing the Atlantic
have been in constant communicatiou
with the shore, and able to issue a daily
paper on board. I firmly believe that,
with the use of wireless telegraphy, mes-
sages could be sent to England at c.

shilling a word, and that the cheapwi-
ing of telegraph rates would be an in-
estimable boon to Australia. The rate-

of transmission of wireless telegraphy
has been increased from fifteen to thirty
words a minute over moderate distances.
Type-setting by telegraphy has reachcMt
the stage of commercial developmr at,

but T hope the time is far distant when
our Tasmanian newspapers will h<^. set

lip in type to one same order by an
operator sitting in a bush capital.
In electric lighting, Japan, a country
very like Tasmania in its physical fea-

tures, has made such progress as to

light cheaply, not only its important
towns, but also its villages, by electricity.

In this liua of enterprise Launceston
has set an example to Aus-
tralia, which would do credit to-

any city in the world. It behoves
other centres of population in Tas-
Tiiania to follow this good example.
The nse of electricity in the manrifactnre
of steel ha.s been developed to the extent
that it is now commercially remunera-
tive where electrical energy is available-

at the price of ,£10 per horse-power. This
calls for attention, because in Tasmania
we have abundance of good iron ore, and
a reasonable hope that an electrical horse-
power could be obtained at a figure far
below £10. I may be allowed on this
occasion to repeat my congratulations on
the completion of the Denison Canal and
of the Stanley breakwater, which I also'

had the oleasnre to open within the last
year. These works draw attention
to the growth in the size and depth of
modern steamers. These are increas-
ing with marvellous rapidity, a rapidity
which is alarming to most harbour trusts,,

but enables us to rejoice in the fact that
Hobart offers, and will offer, apparently,
for endless ages, deep water berths un-



rivalled in the rest of Australia. The
necessity by -which harbour authorities

all over the world are being pushed to

provide wJiarfag-e for large draught
stenmers will, iindoubtedly, increase the
demand for heavy piles, such as were
sui)nlied from Tasmania for the Dover
liarbour works. Trade in these piles is

worfh studying, by looking for orders
Avherevei" a large new harbour is project-

ed. It is easier for Tasmani<a to hear
that a new harbour is projected than for

the contractoruS to know how easy it is

to procure in Tasmania piles of extra-
ordinary length, strength, and specific

gravity.
In shipbuilding an effort is being

Tna.de to regain for the English mer-
cantile marine the primacy as re-

gards speed which now belongs
to Germany, and considerable pro-
gress has been made in the building of

two great steamers for the Canard line,

which will be 785ft. in length, and with a.

guaranteed speed of 244- knots. There is

reason to hope the guaranteed speed of

these gigantic turbine steamers will be
substantially exceeded. For the firsc

time in history the number of steamers
on 1he English register surpasses the
Tiiiniber of sailing ships. The conclusion
of the war l^etween Ri:ssia aud Japan has
taught many lessons in the art of war.
The Defence I'orces of Tasmania have al-

ready adopted in details of tactics, uni-
form, and entrenchments some of these
lessons. The war in the East has thrown
li^lit on many scientific problems of gene-
ral interest. On land, prominence was
given to the importance of railways in
any scheme of defence, and it appears
that a country not likely to be attacked
for a long time might well- spend money
intended for future defence on strateg-
ical railways, having at the same time a
commercial value. On the sea the mo-
dern design of battleship was tested in
practice. It was shown that larger ships
are required to keep the sea efficiently, to
carry many long range guns, and to have
a margin of stability after being hit by
a torpedo. These lessons have rendered
the greater part of the navies of the
world obsolete. It was also shoAvn that
a Iflrge fleet is worthless unless it is kept
in the highest state of repair, that no
guns, explosives, or "materiel" is worth
having which is not the very best, and
that enormous dockyard resources, with
skilled workers in constant employment,
must be at hand to any fleet worth hav-
ing. The importance of the torpedo-boat
has been gi'eatly discounted ; these craft
did not save Port Arthur, or sink a single
Japanese warship. It appears that ships
struck by Japanese torpedoes were repair-
ed by the Eussians, and brought back in-

to the fighting line, and that the effect of

the blow of a torpedo is purely local on

the structure of a sliip. It was shown
th<it life on torpedo-boats and destroyerH
is so hard that a large sea^going fleet in
constant training is necessary from
which to I'c-cruit crews physically
abh^ to keep' lo Ihe sea in tor-

pcdo-destroyet\s, and to fight such craft

at 7iight .inid in bad weather. Crewa
unaccustomed to fight in uncomfortable
weather were shown to he at the mercy
of an enemy .nccustomed to the sea. The
advantage of superior speed was shown to

give choice as to the place where decisive

actions are to be fought by battle fleets.

The designs have been published of a

tnrbine-driven torpedo, with a speed
of thirty-five knots. The British
Admiralty are projecting 20-knot sub-
marine boats. No more powerful
means for harbour defence has yet been
devised. The salvage operations of the
Japanese, by which they raised from the
deep several battleships and cruisers are
omongst the most instructive less'ons of

the war. It appears that there are no
specially ecjuipped salvage steamers sta-

tioned in Australian waters, although the
volume of shipping is great and increas-
ing. The success of Japan in raising a

whole squadron of wrecked shipping may
be an incentive to establish salvage com-
panies in these waters. Hobart would
be an inviting centre for srtch an enter-

prise, in view of our magnificent
harbour, and its convenient position be
tween Australia and New Zealand. Tlie

inclination to sell their navies—compris-
ing several powerful ships of recent date-
on the part of the South American Re-
public, tends to prove the proposition
that ail second-class navies are not worth
maintaining. Notwithstanding the futil-

ity cf its mismanagement, the concentra-
tion of a Enssian fleet in the Sea of

Japan, at a distance from its base in

Euissia of more than half the circumfer-
ence O'f the woi-ld, has put an end to the
t.heoi-y that distance is any protection
from naval attack. The supremacy
of the sea now belongs to the
nation that can build fastest, and has
the greatest number of building" slips and
yards for vessels of the largest size. On
this ship-building standard the snpreni-
acy of England is undeniable, and it

does not appear that it can be seriously

challenged for half a generation.
In scanning the political horizon for

facts that can be dressed in a

scientific garb, a prominent place is

due to the visit of General Booth to

Tasmania, which has draA\'n attention to

the Imperial aspects of the emigration
question. With masterly ability, and
with an organisation siiited to the needs
of the multitude. General Booth has
made the Salvation Army the greatest

and most scientific emigration organisa-

tion for receiving emigrants at the end



of tlieir journey that the world has seen.
The entente cordial© between England
and France in politics has developed the
entente municipale and the interchange
of hospitalities on a vast scale between
p-arliamentary and miinrcipai represen-
tatives of English and French politics,

and interchange of visits by large parties
of workers crossing political borders has
established the germs of an international
procedure, from which fiome hope may be
drawn for an era of universal peace, and
for some movement towards the general re-

duction of armaments. It has been reaJis-

ed in England as well as here that single
member constituencies produce startling
anomalies, and a very disproportionate
reoiesentation of the will of the people.
Theoretically, no greater service could
be rendered to the demO'Cracy than by
devising and enacting a satisfactory sys-

tem of proportional lepre^entation. Tas-
mania has in the past been foremost in
giving an example in this line of pro-
gress, and the question is one which may
again deserve attention on scientific

grounds. The propo>;al to build a railway
to the summit of Mount Wellington is a
step in the policy of advertising Tas-
mania and its peerless, climate, which
my Ministers have as closely to heart as

1 have myself, and the Tasmanian Tour-
ist Association may be congratulated in

the application of' science in its meth-
ods. In conclusic'n, I venture to hope
that this Eoyal Society of Tasmania may,
in the session now opened, contribute its

share of work, in its special sphere, to-

wards the advancement of the pnogrese of

this communitv.
Mr. E. M. Johnston, I.S.O., F.S.S., said

it was generally supposed that the Eoyal
Society was limited to the consideration
of topics dealing with natural history,
and he had often been reproached w'tli

ha\"ing introduced qirestions of an
economic character, which were regarded
as outside the society's work : but he
thoirght that the varied interests of man
were as nuich entitled to their serious
consideration as the vagaries of a bacil-
lus, and he was glad, therefore, that His
Excellency had drawn attention in his
address to a number of matters which
affected Tasmania in many direct and in-

direct ways. In considering the question
of price of tin, to which His Excellency
had referred in his opening remarks, they
must remember that that was determined
by the cost of production at the worst
advantage. He was glad to say that there

was a prospect of the poorer tin fields,-

which were of sirch vast extent in Tas-
mania, being made profitable, from which,
great benefit would result to the State.
His Excellency had referred to the great
progress that had been made in various
ways. This led him to think of the tre-

mendous progi-ess that had been made by
England dnring the past century, at the
end of wliich she had a population of

42,000,000, far better clothed and fed than
when the population was very much smal-
ler. This was the result of the great
discoveries that had been made, which,
had annihilated distance and time, and
brought the producers and the consumers
closer together.
Senator Dobson then moved a hearty

vote of thanks to His Excellency for hi."

interesting address. Whenever His Excel-
lency addressed them they could not but
realise what an intelligent interest he
took in all that affected' the well-being of

the island. His Excellency had shown
them how very many important affairs

going on in the world affected Tasmania,
either directly or indirectly. He quite
agi-eed with 'what His Excellency had
said as to the necessity of having the very
latest ships for their naval defence. He
Avas glad His Excelleacy did not
share the pe.?simistic views as to
there being a slump in the fruit
market. He (Senator Dobson) had been
pessimistic once, but was so no longer. No
industry here had succeeded so well as the
fruit industry, and though the other
States were vieing with us, we (^hould
remember it was Tasmania who pioneered
the market, and showed that apples could
be transported from one end of the world
to the other. He had always thought that
England was first as a builder of ships,.

but he had recently seen an article show-
ing that Germany was on a par ivdth us,
both as to the speed and size of the ships
she built, and as to the perfect mechan-
ism of the machinery. He was glad
that His Excellency had referred to the
projected aerial railway to Mount Wel-
lington. He believed that it would be a
great success, that it woirld attract tour-
ists from all parts of Australia, and that
it would prove to be an advertisement
worthy of our Yankee cousins.
The vote of thanks was carried by

acclamation, after which those present
were entertained in the trophy-room by
the members of the Lady Hamilton
Literary Society, and a very enjoyable
Lalf-hour was spent.
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JUNE 12th, ig06.

Tho nionllily mooting of the h'oyul So-

ciety ot Tasnianiu was li&ld at tli« Tas-
maiiian Museum on Tues<lay, June 12,

1908. His Excellency Sir Gerald Strick-

land who was accompanii'il by Lady Ede-
liiie Strickland, and aecomT>anii'd by Mr.
(U-9. Browne, I.S.O., presided, and tho
Cliief .Justice, Sir John Uodds, K.CM.G.,
wa.s among th&se pj'eseut. Apologies
lor absonoe wei-e receiv&d from the
lUshop of Tasmania, Colonel Legge, and
Sir Elliott Lewis.
Mr. J. W. Tarlefou was elected a mem-

ber of the i-ociety.

iiiological Ancestry of Human Disease's.

Dr. Gerard Smith read a highly tech-

nical paper entitled "The Biological An-
cestry of Some Human Diseases." He
said that they had no doubt heard of a

recent cryptic utterance made by Sir

Fivederick Treeves, which was an expres-
sion of the new school of medical thought,
Sir Fi-ederick Treeves had said that "if

there were no diseases, the human race
c(uld not exist." That was a statemenc
which, although it embodied a truthful
jjhiloisophy in respect to our mental atti-

tude with respect to the reasons and cau-
sation of disease, yet it went too far for
our present comprehension. He (Dr.
Smithi wished to present a lesser theory,
taking in a certain limited class of bodily
di.sordens. It was that di^^ease in man was
healthy life misplaced. Disieases were not
rightly termed abnormal, but normal,
processes going on under conditions -wlizcli

had changed, and constituted diseMses only
becaiise tlie organism in which they oc-
cur is m an incomjjletely developed istate,

and in a condition of instability and
cliange. Proceeding, Dr. Smith laid it

('ov.-n that the last organs to deveLo]> iii

the cruder cf evo^'ution were the first to
fail, whether by disease or advancing age,
or, in other words, that physiological re-
cency meant pathological; weakness. It
would be expected that an organ which
had been am.ong the earlieet developed
would be less likely to be unstable. The
loiTiger an organ had performed its func-
tions in an aclequRte and patisfactory
mannev, and h^d therefore attained by
survival of a high standard of perfec-
tion, the les.5 likely ivoukl it be to fail
in its function. In snite of ill-treatment,
the stomach, one of the earliest developed
organs, was the least liable to disease;
whereas the lu.ngs, heart, etc., which
were oif more recent development, were
more liable to disease. ThiS', he con-
sidered, was in harmony with his theory,
the ovgpns being as it were in a state
of transition or instability, with the
result that .normal prcecrses would go
on under conditions nC' Icnger favourable.
By throwing back to an earlier stage of
their evoluticn cells would be put out of

harmony with their sui-roundings, so to
speak, and thus cause disease.

Democracy and Socialism.

Mr. E. C. Nowell 7'ead a lengthy paper,
in the coni'se of which he attempted to
give defi.nitions of demoicracy and social-

ism He dcsci'ibed the Athenian polity,

showing that in the ancient democracy
the whole people exercispd direct control
of the affairs of the Stale, bolh legisU
live and executive. No sucb system ex-
isted nowadays, except in Switzerland.
Tbere was, with the e.xception mentioned,
no modern democracy in the exact sense
of the term. Mr. Nowell next dealt
with so'cialisin, quoting largely from
Profei-.sor Flint's t^tandard work on tho
subiect, and also from the works C'f other
Briti-h and European writers. Accord-
ing to PrO'fesscr Flint, socialism sought
to re-construct and reorganise the whole
social system, and to effect a va^t im-
provement i,n every department of human
life. It aimed especially at a thorough
reorganisation of industry and property,
at such an alteration of the conditions
and arrangements as to the prc'duction,
disti'ibutiou, and enicyme.nt of wealth as
would abolish poverty and reirove the
discontent of the operative classes.

Mr. Nowell also dwelt on the various
types of socialism which have been devel-
opv3d—at least in theory—co^mmunism,
collectivism, co-operation, and State
socialism, etc. He concluded by giving
a summary of the arguments advanced
by American writers in favour of social-
ism, and quoted an interesting extract
from a recent article by Mr. Upton
Sinclair, which showed how the perfec-
tion of machinery had reduced the
amount of human labour requisite to
pro'duce articles mO'?t extensively con-
sumed.

Mr. E'. D. Dobbie, who opened the di -

cnssion on Mr. Nowell's paper, saw vo
objection to t.he use of the wcrd dem-"-
cracy ?s applied to modern States. Tt

was true that it had lest in a meaisure its

original significance. PS used in refsTence
to the Greek States, but its application
with a modified significanice to modern
State^^ wa.s quite legitimate and perfectlv
intelliarible. The r)eople no longer exer-
cised direct control over the .affairs of the
State, but they were none the I'P-s' tlie re-

noisitory of oolitical nower. The great
feature which diistinguished modern from
ancieiut democa'acy was the system of re-

presentation. Indeed, without the re-

presentative system modern democracy
would be impc6sible, on account of the
size of the States. Soci?.lism, he^ con-
sidered, waB an unmistakable protest
against the present system, and indicated



plainly lliat there was need for some re-

form of existing institutioniS. A contest
was approaching between socialism on the
one hand and individ>n,ali(sm on the other.
and he thought that the rejiult would be a
<iompromise, preserving the. m'oderate
forms of both. In his opinion, there wa..^

no probability that individual pro-ductioci,

private ownership of l?nd, would ever be
abolished. The present system liad its un-
doubted merits, one of the greatest bein;,'

the incentive which it gave to in^dividusl

effort. If that inc-entive were lost, civili-

sation would be endangered.

Mr. E. M. Johnston endorsed Mr. Dcb-
biie's remarks. There were two extreme-s
—unrestrained individualism on the one
iside, auicl_ camplete socialistic rule on the
other. l-Ie beJieved, with iMr. Dobbie.
that society would take the middle
conrs.e.

Pireiserving Timber.

Mr. E. M. Johnston called attention of
members of the societv to the process p.a-

tented l>y Captain E. T. McFie for pre-
sigrying timber, and f^uggested that a

series of tests should be made in order
to ascertain its merits.

Mr. iK. C. Eicbardfion .said that the ten-
dency of T'dismanian timbers to split w.as a
bar to their introduction into foreign
markets. If any jnetb.iod could be discover-
ed of preventing wind shakes, a gi-eat

expansion cf the timber industry could
be looked for. The euf-alyptus was, in a
sense, an evergreen; the sv^-p was always
in the stem. Consequently when the tree
was cut down and sawn into billets,
rapid shrinkage took place, and as the
process was more rapid at the ends of
the logs, splitting was almost inevitable.
What they wanted Avas a paint which
should prevent this, and cause the pro-

cess of seasoning to proceed uniformly
through the piece of timber. He had
used several paints for that purpose,
but none, so far as he could judge, were
eciual to Captain McFie's. H© wonld
make some tests shortly, when he
shipped a small consignment of timber
to England, and in due course would
communicate the results to the society.
In mioving a vote of thanks to the

gentlemen who had read papers. His
Excellency made some- reference to
socialism. Something of the character
of a. socialistic state existed in the re-
ligious orders and the guilds of the
Middle Ages. In the religious orders
property was held in common, and tasks
were assigned to the membei's suited to

their several capacities. When their
religious enthusiasm effervesced, how-
ever, they grew lazy, and for the M'ant
of some authority to enforce discipline
and compel the members to work, the
organisation collapsed. That suggested
a difficulty which was the crux of the
whole question: How were they to ensure
industrious application to work in the
socialistic state, and how were they to
assign proper tasks to proper persons?
Ami, again, -.vho was to see that those
duties were properly performed? So
far the 'State had merely touched the
fringe of production. Agriculture, the
most important industrv, was wholly in
the hands of private individuals. He
did not know v.hether in the socialistic

State inspectors would be appointed to

see that the farmer put the right cow
in the right paddock; but supervision
and discipline of some sort would be
essential.
The vote of thanks was carried by ae-

clamaticn, and the meeting terminated.



JULY 11th, 1906.

The ino.ntlily niccl iiiK' <>r tlu- Ro.viil So-
ciety was liohi on .Inly II, Hi.- iOxcoIleiicy

1tie GwiMiioi- (wlio wnM ac( (nni)aiiic(l liy

Lady Edoliiu- StiickliMul ami Mr. (Iw
Browiio, Piivate S^creiUiry) in 1 lu' cliair.

St'hool Hygiene.
1)7-. Elkingion, Chief llealtli (tfficer,

gave a most int-ei'esting and impoi'lant
Address on "School Hygiene," illustrated
with diagrams, the lantern-slides showing
tlie difFer<^nt Wiiys in which children sit

flt school, getting into bad habits, spoil-

ing their eyesight, curving their spines,
and doing themselves all sorts of injuries,
which were owing to })ad ventilation,
badly constructed schoolrooms, badly
placed windows, and wi'ongiy constructed
desks. All these could be obviated if

schools wea'o properly built, and modern
appliances us.ed, specimens of Avhich were
thrown on the screen. The greatest of

the faults committed in the name of
education in the past, said Dr. E'lking-
ton, had been the non-recognition of the
physical side of the child's environment,
whether as an all-controllitig factor m
the development of the spiritual side, or
as an all-important inlluence upon the
child's future. This was no't fair to the
child, since it interfered with his mental
equipment for the struggle of modern
competition, and frequently saddled him
with a lasting physical defect. It was
neither reascaiable nor fair to anybody
to continue attempting to force impres-
sions, through eyes which were prevented
from seeing and ears which could not
properly hear, to reach brains somnolent
and unresponsive from carbo'nic acid
poisoning. In London, great efforts yrere
being put forth to better the physical
and moral status of the County Council
school population, and the results amply
justified the cc'st. Throughout the British
Isles the work was going on apace. Ger-
many had for yenrs appi-cciated its value,
with the result that the proverbially be-
spoctacLed student of a generation" ago
was becoming rarer. Switzerland had a
widely organised system of examination
and inspection, practically dominated by
the school medical officer, "who was a soi-'t

of hygienic autocrat. Many of the Ameri-
can States placed the hygiene of their
schools directly under the State health
authority, and Japan had an exhaustive
system of medical inspection and super-
vision by some 8,424 specially appointed
doctors. So much does America value
hj'g:iene that it is the only compulsory
subject in the school curricuhrm in a
number of the States. It was well for the
teachers to become acquainted with the
main principles go.verning site, striic-
ture, circulation, planning, lighting, and
air supply; but from a practical point of
view these were of less importance than

flic knoAvleilge oi' how lo ntiliso to (ho
Iw'sl advantage what was provided. l''or

(hose who could alVord lo erect a private
Rchool on correct lines, thei-e was a laFjje
availnljle literatui'e in .'voveral KuropeaTi
languages, and even in .Japanese. Who'll
money was to bo spent on school build-
ings, it was generally better to e.xpend it

on the inside than on the outside. Me-
chanical ventilation or adjustable desks
would ))e a more important innovation
than a bell tower. School hygiene did not
necessarily imply large expense, nor could
a system be lun on formal cut and
dried lines, suitable for all latitudes and
all classes of schools. Like Opie'.« coloui's,
it required to be mixed with brains. Its
resources were available for the smallest
of back-black schools in Canada or Aus-
tralia, and were essential for the largest
of the great establishments of London
or New York. School hygiene was not
intended solely for the child. The
teacher Avas the mainspring of the school,
and causes which operated adversely upon
his or her physical condition, tended la

interfere v.-ith educational result. School
hygiene v/as r.ot a question for State edu-
cational sy.-lems alc^ne. •its importance
was as great in private as in public
schools, and its economic results were
equally striking in both. As a rule, phj-si-

cal culture should be regulated by a
medical man, as serious damage might
be done to individual weakly children by
physical overstrain. In the absence of a
trained instructOT, it should never be
undertaken. Ordinary healthy children
derived more benefit from a noisy scam-
per round the playgi'ound than they
wOT^ld get from a half-hour's ordeal of
club-waving or toe-touching mechanically
directed by an uninterested and iinskilled
teacher. After dealing with the benefit
to be derived from the medical inspection
of schools. Dr. Elkington conchrded by
describing the different mechanical appli-
ances, such as windows, school desks,
warming apparatus, etc., used in modern
schools, which were thrown on the canvas
by Mr. Nat. Oldham.
A discussion followed the paper, in the

course of which Mr. Smii^h. headmaster
of the Model School at Battery Point,
spoke of the splendid work done by Dr.
Elkington in improving the conditions of

the schools in Tasmania ; efforts which
were very much appreciated by the
teachers throughc-at the State.

Bishop Mercer said if the Government
compelled children to go to school they
must make the schools healthy places for

the children to work in, no matter what
the cost. Many o.f the schools in the
country were old-fashioned to a degree.
The teachers sitffered even more than the
children by bad conditions.



Mr. Oldham said it was not State-
schools only, but private schools, that
wanted looking after.

The Chairman said he coxild not ade-
quately express the very high apprecia-
tion which Dr. Elkington deserved for
his efforts in popularising a really sound
system of school hygiene. Nowhere had
he seen the work done so systematically
and so thoroughly ais here.

I\otes on King Island.

A paper, entitled "Notes on King
Island, and Eecent Discoveries," pre-
pared by Messrs. R. M. Johnston, I.S.O.,

and Alex. Morton, was read, from which
it appeared that within the last few
months several interesting specimens ^f

animal bones had been discovered at
King Island by Mr. J. McKie Bowling
in a sand dune at Surprise Bay. Mr.
H. H. Scott, curator of the Victoria
Museum, Launceston, considered they
were the bones of an extinct emu,
and other remains. Arrangements were
accordingly made, with the approval of

Mr. A. U. Webster, chairman ot trustees
of the Museum, for a visit to the spot by
Mr. Alex. Morton, accompanied by Mr.
E. M. Johnston, to whom the neceseary
leave of absence was granted by the Pre-
mier. Messrs. MortO'U and .Johnston
obtained a number of bcaies, of which
they found an immense C|uantity
huddled together, representing a great
range of species, in the sand dunes.
Among the animals represented were
wallaby, wombat, emu, marsupial rats,

a number of skulls of a carnivorous mar-
supial closely allied to the Tasmanian
devil, and the fossilised metatarsus of

the emu. It was highly desirable ttat
those dimes should be still further ex-
amined, so that not only the Tasmanian
Museum, but other Museums thioughout
the world should contain specimens of
this extinct species. The birds were

very similar to those found in Tasmania,
while one ot two Victorian species seamed
to have established themselves, ,='uch a*-

the Gang-gang Parrot. Particular 'y
noticeable was the number of black mag-
pies, or jays (Strepera fulignosa). Among'
others were musk duck (Biziara lobata;,
the blue heron (Herodias pacifica), the
black duck (Anas superciliosa), Jameson's
gnll (Larus Jamesonii), Pacific gu!J
(Larus pacificas), the scoty oyster-catcher
(Himanthropus fuligino-us), and many
others, which gorged themselves on the
vermin cast up in the kelp which strewed
the shore. Three snakes similar to
those found in Tasmania were common—
the tiger, the diamond, and the whip
snake. Two or three species of lizatds
and several frogs were found, as also six

specimens of beetles,, and seven or eight
species of land and freshwater shells. In
the early part of last century the island
was a favourite reeort of sealers, the
seals being indi. ciiminately slaughtered,
but that had recently been stopped by
the Fisheries Commis^ion, with the result

that seals once more abounded. Very
excellent blackwood grew on the island,
large quantities being snipped to Mel-
bourne and Launceston. They recom-
mended the reservation of a large area
as a timber reserve. The dairying in-

dustry promised to become a very im-
portant one, but better communication
wa.s required with the mainland. If the-
Marconi system of wireless telegraphy
could be installed connecting the island
with Victoria and Tasmania, they M-ere-

convinced it would soon repay the -nitial

outlay, and materiaTy help to increase
the population and prosperity of tba
island.
A paper on the "Gneology of King

Island" was read by Mr. R. M. .John-
ston, and illustrations of the scenery
were depicted by means of lantern slide';.

A vote of thanks to Dr. Elkington, and
Messrs. Morton and Johnston terminated'
the proceedings.



AUGUST 15th, 1906.

Till' ordiiuuy inoiilhly niueliug ol' tho
Koyal Society "was held in the !:-ociety'.s

room nt the Museum on August 15. His
Excellency tho Governor, who was at'com-
panieil by Mr. Geo. Browne, I.S.O., Pri-
vate Secretary, presided.
The following new memhers were elect-

ed:— Hon. N. K. Ewiug. Mr. J. A. John-
son, M.A. (principal of the Training Col-
lege), Mr. H. J. Spencer (electrical

engineer;, and Dr. F. W. Ncetling, Ph.U.,
who has for many years been counectecl
with the Palajontolugical section of tho
Indian Survey JJepai-tment, and has con-
tributed numerous articles to various
publications on palseontological and other
eubjfccts.

The Tasmauiau Emu.

Colonel W. V. Legge's paper on the
Tasmania Emii (species Dromiaus) was
read, in the Colonel's absence, by the
Secretary (Mr. Alex. Morton i. "In con-
nection with the interesting discovery of

emu bones on King Island some little

time since," wrote the colonel, "and the
recent trip of the Director of the Museum
to the site of their exhumation, a few

' remarks about the Tasmanian species
may lie opportune. I had the pleasure
of inspecting the bones, in company with
Mr. Morton, and was struck with the
small size of the femur, which would re-

present a bird a ' little more than half
the size of D. nov?e hollandise, and the
impression came to my mind that the
boneis might not improbably belong to
the smaller insular form, the Black Emu
(D. ater), of Kangai'oo Island, S.A. This
species existed there in the beginning of
the la.st century, and specimens were cap-
tiired and sent to Paris by Peron. TTie
bird was afterwards exterminated by the
settiex-is, much in the same Way that the
Emu in Tasmania was—chiefly by being
run down and caught by dogs. It is

reasonable to suppose that D. ater ex-
tended its distribution to King Island,
being, in fact, the insular form of the
co-ntiuental species.''" i'he paper concluded
wath a suggestion that some of the King
Island bones should be sent to the Flor-
ence Museum for a comparison by the
Director with the skeletc^n of D. ater
which was there.

The Cucumber Herring.

A paper by Mr. C. H. Harrison, assist-

ant secretary of the NoTthern Tasmanian
Fisheries Board, was read by Mr. R. M.
Johnston, I.S.O. It was entitled "Some
notes on the propagation of the cucumber
herring from the captive iisb." Mr._

Harrison, who has taken a great deal of

interest in this branch of science, was

successful in hatching a large number of

eggs of this intei-esting herring, whien
was at one time plentiful in our Southsia
waters, though for some years they have
been extinct. The result of tho experi-

ment at the Waverley pands in Launc

-

ton clearly demonstrates that this fish,

like the salmonidie, can he dealt with,

and it is to be honed that not only the
Northern, but the Southern and other
rivers will be stocked.

Aboriginal Stone Axes.

A paper on a recent disco'very of som©
Tasmanian aboriginal stone axes on Tas-

man Island by Mr. J. E. Philp was read
by the Secretary (Mr. Alex. Morton). (Jn

a recent visit to Tasman Island, Mr.
Philp found, near the summit, a largo

number of chipped stone implements,
clearlv showing that at one period the

now extinct aboriginals of Tasmania
visited Tasman Island, whether in search

of mutton bird or crayfish it is difficult

to say; bat they must have made us©

of their very rude canoes, known to have
been used by them on the East Coast,

to go from the mainland to the adjaoent

island. It would be interesting to follow

this matter up, and see if any
shell middens, as found on the

mainland, exist on Tasman Island.

Professor Edward Tylor, F.R.S.., of

London, in a very interesting paper pub-

lished in 1893, entitled "On the Tasmani-
aus as Eepresentatives of Palseolithio

Man," wrote:—"The Tasmanians up to

the time of the British colonisation in

the present century habitually used stone

implements shaped and edged by chip-

ping, not ground or polished. Tliese be-

long, notM'ithstauding their modern date,

to the order of the very ancient palaeo-

lithic implements of the Drift and Cave
periods, from w^hich the later imple-

ments of the neolithic order are distin-

guished bv greater form and skill of fin-

ish, and especially by the presence of

grinding or polishing. The comparison
of the Tasmanian stone implements,'

wrote Professor Tylor, "with those of

the ancient world impresses on us the

fact that the rude modern savage was
content to use a few forms of implements
for all purposes of cutting, chopping.etc,

these being flakes as struck off the stcne,

and such flakes, or even chance frag-

ments, trimmed and brought to a cutting

edge by striking off chips along the edge
of one surface only,, whether completely

or partlv round. Such stones are knowu
to the Stone Age of the old world. The
Tasmanian, though using types of impl&-

ment not unfamiliar to palffloLithic man,
is not known to have attained to making
any implement approaching the character-

istic palaeolithic pick, chipped into sym-



JToetrical form, and edged and pointed by
oJiips taken in order fj-om both surfaces.
If," says Dr. TyJor, "it may be taken
that the info^rra^ition fix)m Tasmania is

oonclnsive in this respect, it will appear
that the savages there, within this cen-
tury no miserably erased from the cata-
logne of the human ra.ce, were represeoi-
tatives of Stone Age development, a stage
lower than that of the Quarternary
period."
At the request O'f the secretary. Dr.

Noetling, who is an authority on the
Stone Age, spake on the subject, and said
he had been greatly struck with the like-
ness of the Tasma.nian stone (specimens
of which were shown in a ca»e) to the
eolithes of Europe, wliich were of artific-
ial origin, and were shaped between 50,000
and 100,000 years ago, when our European
ancestors weje in about the same state of
cultivation as the Tasmanian aboriginals
were. He agreed with Dr. Tylur that
the latter were in the siame state as the
palsBolithic men O'f EuTope.

Schouten Peninsula.

The most interesting item of the even-
ing was a lecture by Mr. J. W. Beattie,

beautifully illustrated with 50 speciallj--

prepared lantern slides, on "Schouten
Peninsula : its adaptabilities ais a natai-

ral reserve for the protection of the native
flora and fauna of Tasmania." Mr. Beat-
tie's suggestion that this place should be
reseiTed as a soi't of national-park has
been dealt with by the society on several
occasions. At the .Tune meeting in 1904
Mr. .T. F. Mather read a vei-y interesting
paper on this sttbject, aoid the proposal
last night met with the warm approval
of the society. The views embraced the
whole of the coast line from Denison
Canal to Freyeinet Peninsula, and gave
a very realistic idea of what sort of a
place "the proposed reserve is. Mr. Nat
Oldham managed the lantern with his
usual skill.

Mr. Morton said that Tasmania was the
only State Avhieh had not a reserve for
the" preservation of the fauna and flora.

It was high time that some steps should
be taken to acquire one, and none better
could be found than the one jDropoised.

"After a short discussion on the paper,
a cordial vote of thanks was passed to the
speakers, en the motion of the chairman,
after which the proceedings teiminiated.
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THE NEW EDUCATION.

One of the most interesting subjects

discussed at the Royal Society for some
time past was that of "The New Educa-
tion," on which Mr. .1. A. Johnson,
M.A., Principal of the Training College,

read a paper at the meeting on September
11. There was a fairly large attend-
a.uoe, among thos^e present being tlis

Excellency the Governor {who pre-

sided), and Lady Edeline iStrickland,

accompanied by Mr. Geo. Browne, I.S.O.,

Private Secretarv : the Minister of Edu-
cation (Hon. W. B. Propsting, M.L.C.),
Bishop Delanv, Messrs. R. M. Johnston,
I.S.O., G. E.'Moore, M.H.A.

Mr. J. A. Johnson, M.A., who was re-

ceived with applause, said

In addressing the Royal Society of Tas-
mania on education I am well aware
that, while the subject muet be of vast
interest to all the members, many of the
technicalities of the art and science of

teaching which I shall touch upon will

appeal only to those actively engaged in

the work of teaching. Still, any aspect
of this subject mu.st find a response ni

the minds of all those who have the well-

being of the State at heart; and, there-

fore, I feel no hesitation in addressing
you on the subject in which I am myself
inotst intens'ely interested, and to which
all of you must have given much timd
and earnest thought.

The first thing to be said about the
term "new education " is that the view^s

current in the present day in regard to

education are not new, but old—old as
Plato: new in the sense, perhaps, that
the world's thought about the meaning
and scone of education is being cast in

the mould of these later daj-i3, and shaped
again to new i.->sues and fairer ideals.

The history of education is the record
of a series of failures; the next genera-
tion will quietly brush aside the dust
raised by the complacent reformers of to-

day. But need we be discouraged when
we view tire email results of past effort as
they appear, magnified by the powerful
lenses of time and space? No; let ns
rejoice, rather, that our little systems
have their day, and then cease to be—for
the words of the poet about one good
custom corrupting the world are especi-
ally true when applied to the work of the
educator. Constant iteration will take
the soul out of the newest methods, and
the time will come when it must be neces-
eavv to replace them by newer and better.

When we look back on the progress of

education during the last fifty years, we
Imve much cause for congratulation and
encouragement. The time is slowly pass-

ing away when the reproach can be
brought against us, ae a race, that whilst
skilled men are required to train our
horses it is a matter of no consequence
to inquire into the C(ualifications of the
person appointed to educate our children.
States are beginning to recognise that
the teacher who works on mind is a»
responsible a perBon in the Common-
wealth as the physician who minietern
to the body;- and that no unlicensed prac-

titioner should be allowed in the one
sphere any more than quacks in the
other. Departments are now less de-

partmental, and more educational ; teach-
ers ai'e no longer pedagogical machines,
but are becoming more and more mem-
bens of a learned profession, with the
power of initiation and adaptability. The
atmosphere of the school is tending
gradually to conformity with that of -a

Avell-ordered heme. The ascent of the
ladder of knowledge is as difficult as of

old ; but there is a change in the method
of reaching the top. In the past, the
pupil was urged on from below—with the
aid of a birch rod; now the master
beckons him upwards, and the prospect
towards which his eyes are directed is so

serene and beatific that he feels it glori-

ous to ascend. The teacher is viewed, not
as a stern taskmaster, but as an elder
brother, who is helping materially to
create the best conditions for the realisa-

tion of the possibilities of life.

Contrast these ideals of primary educa-
tion with those that have held sway with-
in the memory of the present generation.
In Britain, fifty years ago, a commission
was appointed to inciuire into the state
of primary education, then in the hands,
mostl.\, of private teachers. The report
disclosed a most discreditable state of
things to all concerned. The teachers
were not onlj' untrained, but also un-
educated : the ranks of the profession—if

profession it could be called—were re-

cruited from all the failures in other
paths of life, cripples and con.sumptive-3

not being excluded. Many teachers, weak
with the decrepitude of age, dragged out
a miserable and hopeless existence, racked
by the noise of pupils who learned
nothing, to whom they were able to im-
part nothing. To such teachers was the
education of nearly a third of the chil-

dren of England entrusted. In 1861, a
new era was introdiiced by the revised
code of Robeit Lowe, afterwards Lord
Sherbrooke. "Payment by results'' be-



came- the ruling principle, and as a
natural consequence H.M. Inspector
played an inipoi-tant part in directing the
education of the schools. The grant for

the backward child had to be earned;
the slow boy could not be neglected for

the sake of his more brilliant classmate;
ihe teacher became the slave of the
managers, a mere grant-earning machine.
As far as real education is concerned,
education as we understand the term,
this system failed to produce the results
claimed by its advocates. It created a
new word, cram—a word that stands tor

the negation of all real mental training.
Mr. Lowe and his colleagues worked for

ten years, firmly convinced that there ie

no such thing as a science of edncation.
Under a regime of mechanical examina-
tions there settled down on the elemen-
tary school a monotonous and lifeless

nniformity. A subject that could not be
examined, and attainment in which could
aiot be tabulated in examination tables,

^vas until to be included in the school
•curriculum. It is astonishing with what
persistency the low ideals of the pernici-

o-:s •payment-by-results" system have
doniinate'd primary educiation during the
last forty years. The worst product of

it is the ioO-per-cent. teacher, the man
whose horizon is bounded by examiners'
fads, and who, by a wise procesis of

elimination, manages to a-nticipate an
"inspector's questions.

Another step in advance was made by
the committee on education set up iu
1871. Huxley was a member of it, and
his presence was a sure indication that
no effort would be spared to break away
from the traditions of the past. He saw
tiiat tlie existing forms of education were
the mere survivals of the needs of past
ages, and that it Avas the duty of the
committee to make provision in the
school for modern modes of thought.
Hence, Huxley moved for the formation
of ecieuce and art classes in connection
with public and elementary schools. In
his address he put forward a strong plea
for the introduction of lessons in physi-
ca' science. "The country could not pos-
sibly commit a greater error than in
estab.isliiug schools in wliicl. the direct
applicatioiiH of science and art were
taught before those who entered the
clnsses were gi-ounded in the principles
of physical science."" He himself showed
the way by establishing in his regular
classes a system of science teaching,
based upon laboratory work by the
pupils. "It involved the verification of
every fact by each student, and was a
training in scientific method, even more
than in scientific fact.'" There succeeded
an a'ge of activity in the direction indi-

cated, the new education of the day being
heralded by the publication of a series

-of science primere for schools; but the

promoters forgot again the fact that the
emphasis in education must be laid on
the teacher, and not on schemes and
regulations and text-books. The memoriz-
ing of the generalizations of theee text-
books was substituted m the Bchools for
training in scientific method, as initiated
by Huxley.

In theee colonies we have passed
through phases of a similar character.
The untrained and uneducated teacher
has been a barrier across the path of re-
form; the examination fiend has held us
tight in his inexorable gi'ip; we have
substituted a semblance of knowledge,
scientific and literary, for the reality of
knowledge itself. Now we are passing
through a transition stage ; and we
modestly indicate our aspirations by
using such epithets as "real," "new.'^
Theie can be little doubt that our
primary schools are receiving a baptism
of fire; and the changes taking place iu
-the foundation stages must affect the
secondary schools and the universities.

It is within the scope of this paper to

discu3s only the aspect of this move-
ment as it JDcars upon primary work. In
passing, however, we may note the
gradual changes taking place in the
ideals of Univereity education—changes
-tending in the direction of making these
institutions count for more in national
well-being. Public opinion first called
into being the University extension
movement; and the same force com-
pelled the recognition of provi-
sion for the higher education of
women. These movements, together
with the establishment of Univer-
sity colleges, with cunicula suited to

modern requirements, have had a most
vital significance in the furtherance of

our national ideals of education. The es-

tablishment of technical schools has de-
veloped the ideas of all-round education
in another direction; and not only so, but
has influenced to an appreciable extent
primary instruction. a'he cry of these
schools has been that their progress is

hiampered by the bookish nature of the
elementary work; that in some subjects,
drawing e.~peciaily, the instruction is

most inadequate, and that training in
manual aptitudes has been almost entire-
ly neglected. The necessity for eo-ca-dina-
lion of work in these several stages de-
mands a central controlling authority,
for without it the several grades are like-
ly to work on independent lines; each class
of schools indifferent to the needs of those
immediately above or below. Secondary
education left to the chance of private
enterprise, and technical schools,working
according to the whims of successive
managers, must imply conditions inimical
to any system of educational co-ordina-
tion. The pupil ought to pass as easily
from primary to secondary school, and



from [he latter to tho Univcrbitj', as he
cloee from oue class to another under a
system oi' absolute freedom of classitioa-

ticn.

Tlie movement in the last fifteen yeara
(ci wards the betterment of conditions of

•eaucation during tho years of plasticity

has centred round the teacher himsell.

Every otfort is being made to make him
t'lfi.cient, and, given such etticiency, all

juinor details of echool organisation and
managrnient may well bo left to his

judgment. Dr. Butler, noting the effect

of training on the primary school teach-
eia of America, and comparing the tone
ol the schools under such men with that
of secondary schools taught by untrained
men, boldly asserts:

—"Perhaps no
secondary school or college in America
can show teaching to compare, in mastery
of scientific method and in technical skill,

with the best teaching to be seen in many
of the public elementai'y schools, parti-
cularlj' in the Western States. fu con
sequence of this, we may safely assume
that pupils fresh from tiie vigorous, in-

tellectual, and moral growth of a well-

conducted elementary scnool will turn
aside with disgu.-^t from the machine
methods and dull, uninspiring cla.ss-exer-

ciiNES of our average academy. The new
educational lite-blood is flowing most
freely and vigorously in the veins of the
elementary ttacher.'" What, we ask, is

the essential element of such trainiiig?
The teacher is primarily dealing with
mental processes and mental growth;
hence it is essential that all Ms train-
dug shoufd be based on accurate know-
ledge of the nature of such mental pro-

' ce^-ses—in other words, his training must
be grounded in psychology. Is reading,
writing and arithmet:ic the objective of

the schoolroom? Ko; if it were so, any-
body could take a book in hand and hear
lestons. But when we consider that the
master's business is to train heads to

think accurately, hearts to feel sympa-
thetically, and hands to do what is right,
the difficulties of his work become appar-
ent. It is one O'f the most pleasing fea-

tures of the recent advance in method
that psychology, hitherto a battle-ground
for the warring theories of useless philo-
sophies, has become the most intensely
interesting of all practical sciences in its

.application to the theory and practice of
education. No teacher worthy the name
can now neglect the study of such books
as Lloyd Morgan's "JPsychology for
Teachers," James's ''Talks to Teachers,"
and Jolin Adams' "Herbartian Psychol-
cgy." The study of the science of psy-
.chology has taught teiachers to lay the
emphasis on the development of the
.pupil and not on the learning of sub-
jects. In the words of Adams, the master
needs to know more about John than
about Latin. As soon as teachers begin
.to examine their work from the point of

view of psycho logical method, they lose

faith in the formaliiims of tradition. Ne-
cessity forces the duty upon them of
iidapting themselves to all the various
aptitudes of the individual pupils in their
Classes. In other words, they are led to

think not only of a class of children, but
also of individual children, diverse in
<li/sposition, in aspiration, in attainment,
in menial capabilities. The problem set

before tho teacher in this view of educa-
tion is not at all an easy one to nolve.

Under such a view as this can a school-
master's work be mean, cramping, nar-
rowing? Is it not rather the most dith-

cult, the most broadening, the most up-
lifting work a man can engage in? An
archbishop was once asked, "What kind
of a man is lidward Thring?" The arch-
bishop was about to poke the fire. He
paused, and, holding out the poker, said,

"Why, he was this kind of a man. if

he were poking a fire, he would make you
believe that the one thing worth living

for wa.s to know how to poke a fire pro-
perly!" Read the life of the great
master of Uppingham, and it leaves this
impression on the reader that there is

one supreme thing to do in the world,
namely, the management and training ot

boys. Such work reciuires all the energy
and enthusiasm of the best men; it re-

quires nothing short of the devotion of
one's whole manhood. There is nothing
small, nothing narrowing in it. These
who speak of the narrowness of the
schoolmaster's work have never been true
teachers, have never seen such at work

;

they have never known the divine en-
thusiasm that glows in the minds of

those who are shaping the life and the
character of a nation's youth. Thring's
leading principle was that the dullest
and most uninteresting boy was as pre-
cious in his eyes as the most brilliant.

"Give every boy due attention," said Kus-
kin, "but 'spend most time on the bril-

liant ones." Edward Thring would pro-
bably reverse that. At Eton he had seen
boys massed in large cla.fsas, and all the
teaching directed towards the brilliant
ones intended foT the honours cf the
Univei'sity. This struck him as the great-
est defect of the school. Small classes

for the teacher, and not more than 30

boys under the care of one master in a
boardmg-house, were two of the principles
he carried out witb iron determiuatian.
To be successful, each class-master and
each house-master must individualize.

Boys must be taken as units, each with
his separate distinctive life: noi: in
masses as parts of a great educational
machine. One of his maxims was : "The
teacber deals with latent powers; he does
not hammer in a given task."

Under one aspect a teacher's work is

visible, and capable of some degree of

classification; under tho psychologic-aJ



view it is uiiiSesn and incapable of estima-
tion, but none the less real and lasting.

Tor the schools a certain definite sylla-

bus of work is prescribed; each years
course is limited by a "thus-far-and-no-
lesis" mandate; an examination gauges
the quantity of information assimilated
by the learner from the year's instruc-
tion, and there the matter seems to. end.
But this course of instruction may be pur-
sued year after year without, at the same
time, doing much to build up the mental
faculties, without due guidance of the
emotional capacities, and even without
any proper regulation of the active pow-
ers. But this training and this guidaace
and this regulation is, after all, real
education, the result of which can be
measured by no scale of graduated per-
centages. The true teacher is he who, in
the course of imparting the knowledge
prescribed, always keeps steadily in view
the latter ideal of his work, aamely,
education a.s a means of perfecting mental
gri'owth and development. This is (he side
on which the Greeks of Plato's day laid

most stress; it is the side the utilitarian
of these modern days is in danger of

neglecting. Amongst the youth of Athens
the end of physical ti^aining was the per-
fection of manly beauty and the preser-
vation of bodily health; so the object of
mental training was knowledge for its

own sake, and for the discipline of the
mental powers In this huriying age we
seem in danger of mistaking the means
for the end. Athletics is made an end
in itself : to many the settled business of
life, to others the one absorbing topic of

conversation. In the mental depaitment
we have taken up the same false attitude.
Fact crowds upon fact in chaotic disor-
der. Time is precious and the best
teacher is he who can impart the great-
est amount in the shortest time, no mat-
ter how the organism fares in the hur-
ried process of packing. The education of
thinking, feeling, and acting- powers is

kept ill the background to give place to
tangible and showy results. The "know
thyself"-' of SoiCrates was the keynote of

the ancient system ; "know the examiner,"
has come to the front in a generation
given up to competitive examinations.
Notwithstanding these aspects of mo-

dern school life, there is much evidence
that the stage of emancipation for the
teacher is closie at hand. The days have
gone bj^ when the charge can be laid
against ' schoolmasters that, while the
blacksmith may be deep in iron, and the
shoemaker in leather, he alone of those
who deal with mind is content to be ig-

norant of mind. The priuciples of psych-
ology are permeating the whole prooees
of his work, and influencing his methcds
in many important directions. It may
still be argued:—Yes, the teachers know
something of the groundwork of the sci-

ence of education, but is it possible to

make any use of this knowledge in the
practical daily routine of the school-
room? To those who are alive to the
nature of recent changes in method and
alteration in the point of objective in
educational effort the answer is plain.
Given increased skill, due to j-ears of
efficient training, and certain freedom in
classification of pupils and arrangement
of work, and marked changes are at once
apparent in the buoyancy and general
tone of the classrooms. Let us take one
example. Recently, in New Zealand, the
incubus of a rigid individual examina-
tion of pupils has been dispensed with.
One result is, that inspectors have been
relieved from the labour of much me-
chanical drudgery, and are able to give
more time to assisting teachers in their
methods. Then the teachers also, feeling
themselves trusted, and given more re-

sponsibility than under the old regime,
have responded with vigorous confidence.
Reading between the lines of recent in-
spectoTis' reports we may summarise the
results from the teachers' point of view
as follows:—"Relieved from the respon-
sibility and the overburdening anxiety
of an impending examination, they move
in a lighter and freer atmosphere, and
ere able to turn from the consideration
of the necessity of getting .their tale of

bricks completed to that of the quesition

how the lessons shall be laid before the
children most eftectively. They are more
at liberty to study methods, a.nd can
make it their aim, not i^o much to ensure
that a certain amount of knowledge shall

be gained as that the instruction shall be
given in the inanner meet conducive to
its due assimilation." In other words,
the teacher can rise above the drudgery
of imparting information, and can make
a brave attempt to overtake the higher
part of his work—the quickening of the
intellect, the purifying of the emotions,
and the guidance of the nobler will.

Fortunately for the methods of the
schoolroom the old faculty-psychology is

now practically dead. This psychology
produced such phrases as "training the
reaeon," "cultivating the

^
memory,"

"strengthening the imagination" ; as if

the mind consisted of separate compart-
ments', each requiring a separate course
of treatment. What was merely a logical

analysis was exalted into a real one.
ProifesEor Findlay indicates the darken-
ing of knowledge that took place under
the disguise of such psychology applied
to education:—"Milions of children have
been set to learn spelling lists, because,
among other grounds, this delightful em-
ployment will train the memory. Now,
the most that can be said by a faculty

-

psychologist is that, by this exercise, the
j

child will gain a faculty for acquiring
similar lists of words hereafter, but he
will gain no general faculty for recol-



IccfiiiK otlu'r maUers." Tho Tlorbartiaxi,

witli lii« lliTOiy ol' «pi>ercei)lioii, liiis put,

a new a«poft on the work of tho psycli-

ologist, as it bears upon the art of teach-
ing. He has change'd tlie methods of the
teaching of science. The special work
of scienio leaching, as far as the primary
fecliool lis concerned, is to train the power
of observation, aiid to insure care and
accuracy in all measurements and calcu-
lations. To gain any advantage from
such study, the learner must be placed
more or less in the position of a discov-
erer. Accumiilation of facets will not
help hira to gain the scientific spirit, any
more than the niomorisiiig of mere voc-
ables will give him a goiwl memory. The
psychologi-st einows thai tiie teacher who
is most successful iji storing the child's

mind i\ith the greatest amount of infor-

mation is also the most succesisful in

removing any necessity for the child to
think for himself. So, very careful atten-
tion and supervision must be given by
the science teacher to train the pupil in

accuracy, and in scientific method; not
to demand the "getting up" of pages of
book work.

To sum up the results of modern re-
form ae far as the teaching is concerned
it may be said that the aim no-w is rather
educational than disciplinary. Children
are to be taught to seek knowledge, to
hunger and thirst after tlie unkno'ivTi.

The teacher is the guide who leads the
way to the springs and groves of Pannus-
sus. Character and development of life

become the goal of eifort ; not the inspec-
tor's percentage table and the examiner's
coloured pencil. We are seeking to avoid
what Sir Oliver Lodge has characterised
as the most soul-distressing product of
the schools—the converting "of an intelli-

gent or inquiring child into a dull and
satiated professional schoolboy or school-
girl." Perhaps the most encouraging
sign of the times is the evident desire on
the part of progressive Nations and
States to cease to belittle and hinder the
men and women who are charged with
the training of their children.

So far, much has been said about the
teacher and his art; let us not forget
the child and his aptitudes. A great deal
is written in these days about child-
study—much that is very ridiculous and
very uselefs. But the movement has
done some good in leading the teacher
to see tht his methods ought to seek and
use the natural impulses of the restless
little atoms in front of him. How ob-
servant children are! how inquisitive!
What wonderful powei-s of reasoning they
potssess at times ! And their very mis-
takes — what are they but windows
mrough which we may peep into the
working of their litle minds? Then, how
easy it is to manage children, if onlv

they are kept busy. Teachers who make
use of thus characteristic—teachers who
show much skill in the invention and
organisation of "busy-work" have no ditti-

cuUy in maintaining discipline. Young
children, on first entering our schooib,
exhibit i lie-^e powers, if they come from
homes where they have received due en-
couragement from their parents. The
wise infant-mistress will not ref)reiss any
spontaneity of the kind; she will skil-

fully make use of it. And what ques-
tions vour little tots of four and five

will ask? "Where is the wind when it

does not blow?" asked a little fellow
who could scarcelv lisp the words he was
using. And, again, when a severe radn
storm was at its height: "Mother, has
God turned on all the taps to-day?"
"What is a policeman for?" asked the
same child when walking down the street
w., his grandmother, noting the dis-
tinctive uniform. Among other things, he
was told that his office was to keep people
good A few days after he was being
taken to a house to meet other children,
and he was impressed with the necessity
of correct behaviour: "Yes, grandma,"
he said, "I will be good; I will be as
good as a policeman." He had logically
reasoned that a man who kept people
"good" ought to be a m.odel of perfec-
tion himself

!

Child-study has shown the value of such
aptitudes and powers, anid educationists
dio not fail to take tjie child along the
path of least resistance. A happy com-
bination of Kindergarten anid Quincy
methods has led to a revolution in
infant-school teaching. Froebel's methodis
had serious limitations; hence the
amount of mystical nonsense that gather-
ed round the "gifts." But the modern
adaptation is a transformation of the
old, due partly to GoJonel Parker, but
mostly to file divine vitality of the hun-
dreds of infant mistresses who are quiet-
ly and unostentatiously performing the
noblest work in the profession. The
blunderers of the past set immature
pupil teachers to train the infant classes;
it is part of the glory of the present that
the best and most sympathetic women in
the service are now secured for this work.

Take, by way of example, another apti-

tude of the young child—the power of ob-
servation. Will anyone deny that the
bookish work of the pa>st has been a
potent means in smothering all the
pupil's proclivities in this direction? A
notewortny feature of modern methods
of education is the tendency to depart
from the old book-learning ideal, and to

cultivate and train on right lines those
instinctive powers of observation already
referred to. In the past the child has
been too much of a passive entity. His
active powers were exercised in crude at-

tempts at drawing stiff inartistic form?



cii- in placing yards of iTuiiitelligible
figures on a slat© and then rubbing them
off again. He reduced marvellous frac-
tions to uncommon de^nominatore, and
spent mucli time in calculating when the
hands of a clock would be together, while
inwardly praying that the said liands
would hurry on a little faster. While
performing trar.smutatio'as on thoiisands
of pounds changed from one stock to
another, the only objective reality he was
ever likely to come in contact with was
the question of the number of marbles
he oould buy for a penny. In other
words his faculty of seeing and his

faculty of interpreting wez-e never exer-

cised, but even subjected to positive

check, by the school curriculum. The
subjects under the new order that will

chiuge all this are geography and nature
study. "Geography!" you exclaim.
Visions of names, of heights of moun-
tains and lengths of rivers, of capes
and bays, swarm in the bewildered
brains! How we agonised to learn
the names of all these, to the accompani-
ment of a birch-rod! But now we take
our pupils to the top of Geography Hill,

which may be a spot in their own play-

ground, and from that vantage point we
commence our survey of this fair earth.

Eeal rivers and mountains are substi-

t-nted for marks on tattered wall-maps;
where it is not possible to came in con-
tact with actualities, pictures and lantern
views are shown; models m clay or plas-

ticine are made in the presence O'f the
children and by the children. Geography
and Nature study combined and co-

ordinated will prove in the future the
means of developing the observational
powers to an appreciable degree. Red-
wav puts this aspect very tersely when
he says:—"The reading method might
fi' a young man to be a private secre-

ti^iry ; the discovery method fits him to
h} the employer of private secretaries.

Anything that gives me self-power to

discover and acquire knowledge is good;
anything that gives the teacher self-

knowledge in the place of a reading ac-

quaintance is equally good. There is a
wonderful strength that comes from the
knowledge of contact; it is as solid gold
compared with paper tinsel..'

Another subject that has recently been
introduced into the primary schools to

meet the needs of child activities is hand-
work. Modelling in plastic substances
and in cardboard, brushwork drawing,
carton-work, and woodwork, are all splen-
did aids in directing the energies of chil-

dien towards self-realisation of all the
bodily and mental powers. Hand, eye,

and brain are trained to operate in one
self-acting unity. Teachers find that the
two hours every week devoted to one or
other of these forms of handwork are
really two hours gained in buoyancy and
mental reaction when the time comes

round for the bcok-lessons again. Then,
what a splendid training m accuracy and
care the woodwork exercises are ! When
a boy tries to fit his lap-joint or his dove-
tail he finds that ''near enough" is a
bad maxim to work upon. "We don't
send our girls to school to learn cooking,

''

you say. No, perhaps not; but you would
like them to be clean and orderly, and
trained in all those habits that tend to
make home sweet, and life enjoyable.
There is another aspect of these innova-
tions, an aspect that only teachers will
notice. In school-life, sport often helps
a dull boy to retain his self-respect
among his companions. So with hand-
work. The boy at the fool of the class

may be easily first at the bench. To
the boy, one first is as good as another.
In the past, effort has been directed too
much to the training of head-workers
only; handwork is making school-life

endurable to those who can never be
head-workers. Further, if a boy is to be
a doctor or a lawyer, does he not require
a sound guidance in careful accuracy?
Surely, as much as, if not more than, the
mechanic needs. The training in school-
life should be general and not special;
in growing children we must guard
against over-specialisation, for it may
mean iuterfereuce with the natural
order of development. Teachers find
that handwork is resulting in habits of
inquiry on the part of their pupils, and
thus tends bo make school-life less hard,
less monotonous, and less a matter of
antagonism. Such work in our primary
schools will lead to a much higher level

of national intelligence, and we know
that a high average intelligence is the
only safeguard of a democracy.

Time will permit only a passing refer-
ence to the efforts made to improve the
surroundings of the pupils. School
hygiene has come to stay; it demands
close attention to all matters of health.
Lighting, ventilation, seating accommo-
dation, eye and ear-testing, examination
of teeth come under its searching eye.
Nor can we deal now with aesthetic con-
siderations—the beautifying of the walls
with works of art, the orderly arrange-
ment of flower plots to fill the unused
parts of the playground.

Only (he fringe of this subject has
been touched upon. Enough has been
said to indicute that a great and momen-
tous movement is at work all over the
thinking world. Sad will be the fate
of the State that does anything to crip-
ple vhe advance of education in its

midst. It must drop to the rear in the
march of the nations. The best asset
any country can possess is a thoughtful,
obserAant, active, strong people. There
are gold mines of wealth in our public
schools, knew we but how to work them.



A new ei-a is dawning foi- tlie (<>.aoliei-,

uan era of strenuous endeavour and tardy
recognition. He dreams od' work \inder
tjelter conditions, both lor hinisclf and
his pupils. He hopes for schools that
will meet all hygienic requirements;
buildings itiui jjlaygrounds and furniture
all miiListcring to that quiet, lestful.

.«es(hetic ai'mosphere thai should porvade
all his work. For him the gates of art

h^ve opened a little way to give a vision
<£ the perfection that recedes for ever
and for ever as he advances—a perfection
to which he aspiies, but which he never
attains. JS'evertheless, he hopes to be
numbered amongst die "high men" of
Browning's lines

-

'•That low man seeks a little thing to do.
Sees it and does it:

That high man, with a great thing to

pui-sue,

Dies ere he knows it."

Mr. Clemes said that, as the oldest
teacher present, he would like to say a
few words on the veiy able paper read
by Mr Johnson. He remembered the sys-
tem of primary education in England 50
years ago, referred to by the lecturer,
having been in a private school at the
time. They learned a great deal more
in pi'ivate schools then than was taught
in any of the State-schools. Lowe's prin-
ciple of payment by result made scarcely
any difference to the private school teach-
ing, but wholly to the Board-schools,
which took the place of the National and
British schools, the former conducted by
ihe Church of England, while the latter
were undenominational. Huxley's work
dealt mainly with secondary schools. He
was in Switzerland when the techni-
-cal schools, borrowed from thenoe,
-were introduced into England. These
were used by the manufacturers
as a means of improving the
technical skill of tlieir work-people, which
was clean against the idea of all true
educationists, who desired to train, not
plumbers and carpenters, but the science
that underlay the art that was to be
learned m the workshop. Referring to

America, the speaker said that the prim-
ary school teacliei-s there, especially in
the west, were nearly all young women.
And a great deal of the higher education
in America was also in the hands of wo-
men. He hoped that the training-school
was not going to enter into competition
with the secondary schools. The time
had not come to try and cripple the
secondary schoolmasters. (Applause.)

Dr. Delany said the drift of Mr. John-
son's paper was quite in harmony with
what he desired for the education'of the
children—that the teachers should be
specially trained, and that they should
enter into the attitude of the child. Tlie
formation of character, which was one cf
the niani elements of the new education.

couid not be successfully carried out on
basis so unstable aw the emotions, butmiv*'-
be grounded on the conscience, an all-
important element which was not attend-
ed to by the Gi-eeks. Mr. Johnson had
made the happy remaik that the school
should follow the home. An eminent
Frenchman had said that the school could
give instruction, but was powerless to
give education, which could only be ob-
tained in the home. If that were true,
as he was inclined to believe it was, it
was important that the school teacher
sh9uld occupy the place of parent to the
child, and thus the continuitv between
the home and the school life of the
child should not be broken. (Applause.)
Mr. R. Smith, headmaster of the Bat-

tery Point State-school, said that his at-
tention had first been called to th,e newer
developments in education seven or eight
.years ago by letters from America, placed
in his hands by the late Sir Edward Brad-
don, asking children here to correspond
with children in America on natural his-
tory and other subjects. A correspon-
dence thereupon ensued -between the chil-
dren here and there, which had been of
great advantage to both sides, and had
been the means of dispelling a great deal
of ignorance about the different countries
between which the correspondence nas
conducted. He gave a striking illustra-
tion to show the valu© of a suggestion ly
Mr. Johnson to teach different subjects

—

mental and manual, for instance—so as
to reach all sorts of minds. One of the
boys attending his school had been com-
pletely given up by the teachers as utter-
ly hopeless and incapable till the banC
was introduced, when he was the very
first to attain proficiency, and from thax
time an entire change for the better took
place in his life. (Applause.)

Hon. Herbert Nicholls, M.H.A., ex~
Ministei^ ot Education, «aid that Mr.
Johnson's lecture struck him as sound-
ing the drum which was to signalise the
freedom of one very much wronged indivi-
dual—the child with a character. The
child who conld reason out a problem of
Euclid but could not memorise it had
been the victim of previous systems.
Henceforth, he was glad to know, that
the character of the child would be re-
cognised as the important thing to be
studied. Australian and Tasmanian chil-
dren cud not lack individuality and
originality, and if they were allowed to
develop in their own way, they would
have a far more vigorous and intelligent
community in the future than they had
ever had in the past. (Applause.)
Hon. W. B. Propsting, M.L.C., Minis-

ter of Education, said if Mr. Johnson's
paper erLabled the bnlk of the people to
realise what the new education meant a
great deal would have been achieved. It
meant that in the future children were
not to be treated as machines to carry



away as the result of their schooling a
mass of undigestB'd information of very
little tise, but as intelligent human be-
ings to be given a mental experience,
which would enable them to develop all

their faculties, so as to be able, when
they left school, to confront the varied
problems of life m a satisfactory man-
ner. The aim of the paper had been
apparently mistafcen by Mr. Clemes. It

was not an advocacy of the control of the
whole of education by the Government.
For his own part, he would he delighted
hi the wh"[e of the educational work of
the State o.mid be undertaken by private
enterprise, so long as it was efficiently

done. Prii'ate enterprise was doing, and
had done, a very large and important
part in this and the other States, but a
large number of parents could not aiford
to pay for a private education, and so the
State stepped in, and undertook the work.
And the State was endeavouring to see
that the children were given the very
best possible education that could be pro-
vided. Ten per cent., perhaps 20 per
cent., of a child's life, and that the most
important period, was spent in school.
It was handed over to some master to
train, and the State had determined that
for so vitally important a work the
teacher siiould be trained. That was the
reason why they had started the training
school, and in Mr. Johnson, he felt sure,
they had the right man in the right
place. In a democracy such as theirs, the
people governed the country, and it was
therefore of the utmost importance that
the people should be educated. This was
being done by the State. After relating
an anecdote to show the value of
Sloyd teaching, Mr. Propsting concluded
by thanking Mr. Johnson for the very
able paper he had read.

His Excellency said it was a very great
pleasure to him to see around him those
engaged in education work in Tas-
mania, the prominent instructors in pri-

vate schools, the prominent masters of

secondary schools,two Ministers of Educa-
tion,and other leaders of thought. He felt

the Koyal Society was performing a usefvrl

work in affording an occasion upon which
these questions could be discussed in a
scientific light. The touchstoneof Mr.
Johnson's fascinating paper might be
found, he thought, in one of the earliest

remarks in it. that the new education was

not new. One of its principal character-
istics was the dififerentiation between
eLlucation and instntction. Education
might be divided into education of the
attributes of the mind and of the body.
Instruction comprised every branch of
learning—human and divine. Where to-

draw the line between the two had been
the problem and the mystery. He remem-
bered the first time he was in the Tas-
man Sea between New Zealand and Aus-
tralia. That was education. At that time
he had to cram up a whole lot of in-

formation from books to pass the matri-
culation examination at Cambridge. That
was instruction. He did not agree with
Mr. Johnson in his analysis of the bearing
C'f Plato's views on education. It was true
that it was largely aimed at developing
the physical qualities- of loaen and women
as animals, and beauty for the sake of
beauty m an aesthetic spirit, but the
founder of that system of edtxcation had
another thing in his mind^ and what the
most earnest and puzzled thinkers of Aus-
tralia had in their mind now, the connec-
tion between education and the pi'oblem
how to protect the Commonwealth from
danger. After glancing at later systems
of education. His Excellency went on to
refer to the principle of competitive ex-
amination, for which he telt great con-
tempt, but he did not sneer at the ex-
aminer at competitive examinations, who
was a creature of circtimstances. After
praising the modern organisation of train-
ing colleges His Excellency touched on
one of the drawbacks of democratic go-
vernment, the enormous difficulty of get-
ting rid of incompetent, worn-out, or
out-of-date servants. The remedy for
Ihis. in his opinion, was an adequate and
generous pension system for school teac ti-

ers. After some further remarks. His
Excellency propo'sed a hearty vote of
thanks to Mr. Johnson for his interest-
ing and able paper. (Loud applause.)

In acknowledging the vote, Mr. John-
son corieeted a misunderstanding by Mr.
Clemes as to the u&e of the word private
school in Eng'and 50 years ago. The
schools referred to by Mr. Clemes were
not the ones he had had in his mind, but
the primary schools, where the children
of the poor were educated.

This terminated the business, and the
meeting closed.

OCTOBER, 1906.

No meeting in October.

NOVEMBER, 1906.

On November 8th, Professor W. Baldwin Spencer lectured before the Society on

The Australian Aborigines."
Other business was postponed, including a paper by Colonel W. V. Legge, K.A.,.

in " Ben Lomond "
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Royal Society of Casmania.

The annual meeting of the Fellows of the Royal

Society of Tasmania was held on July 9, 1907. Mr. A. G.

Webster presided, and there was a fair attendance. The

report and balance-sheet were presented by the Sec.

Mr. Robert Gould was elected a Fellow of ^the society.

The Chairman moved the adoption of the report

and balance-sheet, and stated that the Council had

under consideration the question of revising the rules^

and a special general meeting would be called to

consider the recommendations.

Mr, Russell Young seconded, and in the discussion

which followed on the affairs of the society, Mr. E. L.

Piesse suggested that more should be spent on the

publishing of the proceedings of the society, and

greater efforts made to secure new members.

The motion was agreed to.

There being no other nominations, the retiring

members of Council, Sir Elliott Lewis, Messrs, A, G.

Webster, R. Young, and R. M. Johnston were re-

elected.



Sloyal Society oi Tasmania.

RERORT ROR 190e.

Meetings of the Royal Society have been held during
the winter session for 1906 in the months of May, June,

July, August, September, and November.

The following papers were read :

—

May 8th—" Some developments in 1905-6 conducive

to Tasmania's Progress."—His Excellency the

Governor.

June 11th — "The Biological Ancestry of Human
Diseases."—Dr. Gerard Smith.

June 11th — " Democracy and Socialism."—Mr. E. C.

Nowell.

July 11th — " School Hygiene."—Dr. Elkington.

July 11th — " Notes on King Island and recent

Discoveries."—Messrs Morton and Johnston.

July 11th — "Geology of King Island."—Mr. R. M-
Johnston, I.S.O.

August 15th — " Tasmanian Emu."—Col. W. V. Legge,

R.A.

August 15th — "Some notes on the Propagation of the

Cucumber Herring."—Mr. C. H. Harrison.

August 15th — "Aboriginal Stone Axes."—Mr. Alex.

Morton.

August 15th — "Schouten Peninsula." — Mr. J. W.
Beattie.

September 10th — " The New Education."—Mr. J. A.

Johnson, M.A.

November 8th — " Australian Aborigines." — Professor

W. Baldwin Spencer, F.R.S.

CORRESPONDING MEMBERS.
Two new Corresponding Members were elected during

the year, Messrs. W. Heyn, and P. St. Michael Podmore.

NEW FELLOWS.
Ten new Fellows were elected and three resigned.

Four members of the Council, Messrs. A. G. Webster,
Russell Young, R. M. Johnston, I.S.O., and Sir Elliott

Lewis, retire, but are eligible for re-election.



JANUARY 2nd, 1907.

ATJSTEALIAN ABORIGINES.

LECTURE BY DR. KLATSCH.

A laig© audience assembled on Janu-
ary 2, 1907, in the Royal Society's room
at' the Tasmanian Museum to hear a lec-

ture by Dr. Herman Klatsch, Professor of

Human Anatomy at the University of

Heidelberg, on the habits, customs, and
ceremonies of the Australian natives.

Mr. A. G. Webster presided, and amongst
those present was Dr. DeLany, Bishop of

Laranda.
At the outset Dr. Klatsch explained the

object of his visit to Australia, namely,
to study the skulls of the aborigines,

which Huxley had declared bore a
striking resemblance to fossil skulls

found in Europe. Huxley's assertion

had, the Professor said, been absolutely
confirme-d by his investigations." In ad-
dition to studying the skulls of the
natives, he had sought to study their
bodies generally, and for that purpose
had measiired some three hundred of

them in various parts of Australia. He
came to Australia in. 1904, and first

settled in Brisbane, where he made the
acquaintance of Dr. Roth, who placed
his great collection of skulls at his dis-

posal. In making his investigations he
had also received great assistance from
the Governments of New South Wales
and Queensland. The Government of

I he latter State had furnished him with
a vessel in which he had circumnavi-
gated Australia, ,amd also made a trip to

Java.
The Professor then proceeded to speak

at some length on the resxilts of his ex-
amination of the aboriginal skulls, and
pointed out in the diagrams projected on
a screen the remarkable prominence
about the e3'es, which was a point of re-

semblance to the fossil skiills of the
earliest period found in Europe. Be
then directed the attention of the audi-
ence to reproductions of photographs of
natives taken in various parts of the
continent. The first groiip shown was
one of Archer River natives, whom he
described as fine athletically-built men,
and very intelligent. He found them,
he said, good material for investigation,
but encountered great difficulties at the
outset. He succeeded, however, in win-
ning their confidence by performing an
operation on an old woman, and thence-
forward all was plain sailing. The mis-
sionaries living amongst the people ap-
peared to the professor to have anything
but a pleasant time of it, and he won-
dered very much how they continued to
live there. After alluding to the fact
that polished stone implements were
rarely found in that particular part of

Australia, the Professor described the
danger which he incurred in digging open
a gi-ave in order to obtain a skeleton. The
blacks threatened to spear him; and to

quote the professor's own words : "I left

the place very quickly one day, and since
j

rlien I have been more careful whenever
j

I have opened a grave." The people in
j

that part of Queensland were dying out i

rapidly. They lived very frequently *

with Chinese, who introduced opium
among them, with fatal efi^ects. The
'it reduction of the drug was prohibited
by law, but the law went for nothing.
The missionaries did their best for the
unfortunate people, but had not re-

ceived the assistance they deserved. The
natives inhabiting the region in the
vicinity of the Bellender Ker Mountains
were of a superior type. They were
intelligent enough, and assisted the
whites in gold-mining. It was quite
erroneous, the Professor declared, to
think them incapable of working. The
facial characteristics of those people
strongly resembled those of the peoples
of the Northern Territory, and of N.W.
Australia; a fact which, to his mind, in-
dicated that they had all sprung from
the same primitive stock. In this dis-
trict Professor Klatsch was successful in
obtaining possession of a mummified
corpse, and the means to which lie had
resource constituted a quaint piece of
comedy. He went to interview the
relatives of the departed with his pockets
full of t»bacco, etc., and made an offer
for the mummy. The weed appealed
to the young members of the family,
but the mother strongly objected to
the whole proceeding. However, material
prevailed over sentimental considera-
tions, and the professor obtained posses-
sion of the mummy- But even then he
was not out of the wood, for next day
the young people, instigated by the im-
portunate mother, demanded the return
of the body. It was then the professor's
turn; he demanded the refund of the
tobacco, and before anything further
eventuated, left the district.

Leaving Queensland, the Professor con-
tinued his investigations in West Aus-
tralia, visiting Broome and Wyndham.
Th-s latter place was rather notorious,
and unfavourably so, on account of the
blacks in that district having been ill-

treated by the whites. In the words of
the Professor, Wyndham was in the stage
in which Tasmania was between 1820 and
1830. A black war was going on there;
A'here there was an enormous number of
blacks, and in consequence of the trouble
with the whites, it was impossible to
approach thsm. They regarded every
white man, if a little better dressed than
usual, as a policeman, and to them a



policciTian was a dangerous animal. They
iiiitdt' a ilistiiiction between a policeman
and an ordiuar.v whito man.

llie Poit Daiwin natives were ne.xt the
subject of the Professor's observations.
It would, ho said, be a great pity to
allow them to die out. They were able
to 'A'ork, and of them it could be safely
said that they had a future. Ho con-
cluded his verj- interesting account of his
f.Kperiences by describing his visit to

Melville Island.
Mr. Alex. Morton, after alluding to

eome of the Professor's theories, said
that it was quite possible that he would
return to Hobart again, and deliver his
lecture in a more popular form to a

mixed audience, and also to gchool
children.

L»r. JJclany moved a vote of thanks to
the lecturer. There were two points
on which Dr. Klatsch had borne strong
testimony; one was the ill-treatment of
the natives by the whites; the other was
the admirable woik done amongst the
blacks by the missionaries of all denomi-
nations-
The vote of thanks was carried by ac-

clamation.
Dr. Klatsch, in returning thanks, sairl

his reason for desiring to deliver a popu-
lar lecture was that he was convinced
that the ill-treatment of the natives was
in the main the outcome of ignorance.



OPENING OF THE 1907 SESSION.

ABSTRACT OF PROCEEDINGS APRIL 29th, 1907.

INVENTIONS AND DISOOVHRIES
FOR THE YEAR.

The opening meeting for session 1907
of the Koyal Society of Tasmania was
held on April 29th.' His Excellency the
Governor, Sir Gerald Strickland, presi-

dent of the society, occupied the chair,

and was accompanied by the Lady Ed<>-

line Strickland, and attended by Mr.
George Browne, I.S.O.

Apologies were read from the Mayor,
Colonel Legge. and M>:. Bernard Shaw

;

also from the secretary (Mr. Alex. Mor-
ton), who, to the regret of everybody, is

still laid up with illness.

Mr. R. M. Johnston, the acting sec-

retary, feelingly alluded to Mr. Mor-
ton's ahsenoe. This was the first occa-

sion, he said, on which Mr. Morton had
been absent at the oipening even-

ing meeting of the session for

twenty-four years. Not only this

society, but kindred societies and insti-

tutions owed a great deal to Mr. Mor-
ton's great energy, skill, and noble self-

sacrifice. (Aoplause.) He trusted their

esteemed secretary would soon be restor-

ed to health to resume his noble work of

the past 24 years for this and other in-

stitutions inthe community. (Applause.)

The President's Speech.

The President, who wias cordially re-

ceived, said :
—

Mr. Vice-Presidant, Ladies, and Gentle-
men,

—

It is usual to open the annual session

of the Eoyal Society of Tasmania by re-

viewing topics of scientific interest, which
have deserved attention in the previous
twelve months, and to inquire how far
new discoveries in mechanics, engineer-
ing, and the arts, may have a special

bearing on the future progress of this

State.
At present the economic conditions of

Tasmania are decidedly prosperous, not
only on account of good agricultural re-

turns from wool and apples, but largely
on account of the continued high prices
of metals. It has been suggested that
the high price for all other metals neces-
sarily involves a corresponding fall in
the value of gold. This rudimentary

proposition requires qualification; for ex-
ample, in a country where all the cur-

rency is paper money, the economic law
would not hold good.
Interest-bearing money has been cur-

rent \vithin recent history, and although
such issues are theoretically reprehen-
sible, there is evidence that a system
approaching closel.y to interest-bearing
paper money is looming large in our own
times, under the guise of short-dated
Treasury Bills, and of short-dated notes
of railways or other commercial under-
takings with current and established
credit. The London County Council has
indulged in this form of finance to the
extent of some four or five million sterl-

ing, and paid interest as high as six pea-

cent.
It is reported that already, for this

year, in the United States, 165,750,0{)0

dollars worth of short term notes have
been placed with the public at rates
varying from 4^ to 6| per cent. The
spread of this system of finance—and it

is likely to last—^accounts, probably, for

the inflation of all prices, more than any
superabundance of the stock of gold.

Moreover, operations in short dated
paper on a large scale tend to show that
titles or credit are taking the place of

gold, to some extent, as the medium of
exchange. These short dated notes are,

in fact, for practical purposes almost
equi^ alent to ca&h in the settlement of

bank balances involving large transac-
tions. They are indulged in because
gold is scarce, and thereby the demand
for gold, and for other metals, becomes
more eager, and steadier ; from this

point of view the new development of

finance enhances the future prospects of

Tasmania's mining all round.
The great increase in the value of

iron, and of iron ores, is also of good
promise to this community. This rise

has, possiblyj come to stay, and we
should lose no time in opening up our
rich deposits of iron.
In the year under review, there has

been great practical advance in continu-
ous processes for the manufacture of

iron and steel, and for the application of

electricity to this object. An important
factor in this general rise in prices of

metals is the great prosperity which the
leading civilised nations are enjoying in

a period of profound peace ; as an ex-
ample of the connection between general
prosperity, and the demand for metals.



would mention that, in America alone,

53,000,0001 b. of copper is the estimated
requirrtition for telephone extensioti by
the liell Telephone Company alone. For
three office buildings in New York
2,450,0001b. of copper are re<iuired this

year. Similar causes operate to keep up
the value of lead, zinc, tin, and other
metals. The very vigorous advance of

the Japanese adda to the demand for

metals. China is also really rubbing her
eyes, and is almost awake. Africa is

being civilised very rapidly. South Amer-
ica is more and more progressive, and
is moving towards a general adoption of

metallic currency, in place of a bank-
note circulation. Under these circum-
stances the prices of metala are likely

to continue on the upward grade, especi-

ally if wages do not alter appreciably.
Tasmania has not got an agricultural

college, but we enjoy great indirect ad-
vantages from the training given to Tas-
manians at the Hawkesbury College, in

New South Wales, and in other similar
institutions on the mainland; the bene-
fits conferred by such institutions, which
are most scientifically and practically
managed, cannot be overrated. The
Hawkesbury College has already been re-

cognisied as deserving of imitation by
Japan and South Africa, and similar col-

leges are fast growing up all over th«
world. King Victor Emanuel has given
a private estate, worth <£12,0€0 a year,
for this work in Italy. Not only is

accurate knowledge thus disseminated,
but useful plants are discovered and im-
proved, and, what is more to the point,
these discoveries are ungrudgingly dis-

seminated and exchanged.

The greatest recent scientific novelty
for the benefit of agriculture is the
successful extraction from the air of
nitrogen and nitric acid, at prices which
compete, commercially, with tlie nitrates
imported from Chili, as a basis of arti-

ficial fertilisers. In this connection we
may remembei- that Tasmania offers pro-
mising sources of water-power for the
extraction of these nitrates by electricity.

It has often been a matter of dispute
whether birds do more harm tlian good,
from the agricultural point of view; to
solve this problem, and distinguish the
useful from the pernicious birds, system-
atic observations have been made of the
contents of the stomachs of various kinds
of birds. It has thus been ascertained
which species live on fruit and grain,
and which birds live o.n insect pests, at
different seasons, in America. In order
that such observations should be reli-

able, they should be repeated in Tas-
mania, for the protection of the friends
of the orchardiste, and to indicate
winged pilferers that deserve extermina.-
tion.

The dimensions of the great transatlan-
tic bteamers of the Cunard Company
wore brought to your notice last year.;
these great vessels are to enter on regu-
Uir work thisi season, and there is reason
to believe the guaranteed sp^ed will be
largely exceeded. These gigantic steam-
ers interest Tasmania, inasmuch as they
hasten the day when large turbine vessels

will be coming south of the Line, and
when their owners will realise that Ho-
bart is the most suitable deep-water har-
bour to be their headquarters, a8 a
centre of distribution.

Mr. Parsons has already proposed to

follow up his success with a turbine ves-

sel, for war purposes, of 80,000 horse-
power, to achieve 44 knots on a displace-

ment of 2,800 to.ns. A German company
has given an order to a Belfast firm to
build a steamer still larger than the
great Cunardera.
The year under review has been re-

markable for wonderful progress with in-

ternal combustion engines operated by oil

or by gas made in producers attached
to the engines. The small manufac-
turer and the agriculturist finds these
handy prime motors to be of great assist-

ance in starting new industries. New
factories, making gas and oilengines have
been springing up all over Great Brita-ia;
nevertheless, they have been overcrowded
with orders. Traction engines have late-

ly been built, carrying enough oil and
cooling water for 34 hours' work. Port-
able gas producer plants, with engines
on the same frame, are making headway,
and traction engines on this principle
are in contemplation.

The thermal efficiency of a recent gas
engine is reported to have reached 42
per cent., which contrasts most favour-
ably with the 10 per cent, efficiency of

the steam engine.
A marine engine of 3,500 horse-power,

to be worked by producer gas, is under
consideration, and a battleship has been
designed to be propelled by gas engines,
so as to dispense with stokers, funnels, and
smoke. High authorities have expressed
the opinion that gas-driven turbines were
unworkable on account of the destruc-
tively high temperature of operation;
but M. Armengand and M. Lemale. in
France, and Dr. Stolze, in Germany,
have advanced the problem to a practical
stage. There is now near Paris a 500
horse-power gas-driven turbine running,
which promises developments likely to be
most welcome in the waters of the Der-
went and the Huon, where a supply of

anthracite is being opened out. and where
gentlemen are eager to run their own
yachtS; and where everything that sim-
plifies transit on the water gives added
life to trade, and greater resources to
settlers. The gas turbine would reduce
coal consumption by one-half at leaist.



Mechaaical flight has been publicly
achieved in Paris by M. Santos Dumont
and by M. Tillippe. But the honour of

being the first to solve this classical pro-
Iblem of mechanics belongs to the Wrigti'i;

brothers, of Drayton, in the United
States of America. These brothers fol-

lowed up diligently for years the gliding
experiments of Lilenthal, which consisted
in maintaining a balance soaring down
a gentle declivity on a double-inclined
plane. The Wright brothers thus ac-

quired the art of controlling their equili-

brium on a machine heavier than air,

and, having thus diminished the personal
danger of the experiment, they applied a
motor to their aeroplane, and made six
recorded flights, ranging from 11 to 25
miles. They are mechanics by profession,
and, desiring to obtain a well-deserved
pecuniary reward for their labours, they
ceased experiments as soon as they had
solved the steering problem, so as to
evade the photographer and others who
might interfere with their obtaining pat-
ents, or keeping their secrets.
The American (iovernment appears to

have stepped in, and prevented any offer
of the invention to some foreign power,
so as to retain the services of the Wright
brothers, and their future inventions for
national purposes. The Wright brothers
have since constructed a lighter and more
powerful motorj and it is hoped that they
will compete for some of the prizes re-

cently offered for the navigation of the
air. The total of these prizes now aggre-
gates between ^60,000 and <£70,000.
M. Santos Dumont only flew 680ft. at

22 miles an hour, but he has just com-
pleted a new machine with a 100 horse-
power engine, and, if he knows how to
keep his balance as well as the Wright
brothers, he appears to have many great
prizes within his grasp, as it is doubtful
whether the American Government will
allow the Wright brothers to compete.
The latest victory over the air, accord-

ing to Renter's Paris correspondent, is

operated by diminishing the pressure
over the curved surfaces of an aeroplane,
using rotating wings above it, so that
considerable weights are supported in the
air with little effort. There is a feature
ia this development which is specially
interesting to Tasmanians. Many months
before this announcement appeared. Pro-
fessor McAulay, of our University, in a
scientific discussion on the problem of

flight, expressed an opinion that the solu-
tion would be found precisely in th© way
in which M. Fillipe has made progress.
This is not the first time that genius has
worked independently, on the same lines,
in different parts of the world.
But, the question suggests itself. How

do flying machines affect the material
progress of Tasmania? It is anticipated
that these machines, in the near future,
will not cost more than a first-class

motor-car; they will, therefore, make it

easy for the prospector for minerals, and
for the surveyor looking after the inter-
ests of closer settlement, to begin his
work with a survey from aloft, instead of
cutting his way through dense bush; and
when lie has discovered something good,
he ^Yi\l not find it so difficult to keep in
contact with civilisation.
Wireless telegraphy concerns Tas-

mania, because we hope to see this mieans
of communication become cheap, simple,
and efficient, so that it may be extended
t ' the outlying islands of this State with-
out delay. Several new systems have
been lately developed, and the difficulty

of interference has practically been con-
quered.
A case is reported from Paris of a

youth and a maiden using an extemporis-
ed private wireless installation for amor-
ous correspondence, unknown to their
parents, which, in France, was looked
upon as more awful than it would have
appeared in an Anglo-Saxon community.
Id Germany Avireless telephony has been
successfully accomplished at a distance
of 20 miles. This fact is, however, of
little, if any, practical utility. Photo-
grapns have also been transmitted or re-
prodiiced as line drawings by electricity.
Wireless telegraphy has been adopted

in Brazil to maintain communication
across tracts of bush country where the
upkeep of telegraph lines would be ex-
pensive. A company in America has
started wireless communication with
Scotland. Its first high iron support for
the aerial wire has been blown down, but
the promoters have not lost heart, and
are re-erecting it.

The development of motor traffic may
be illustrated by an order of four thou-
sand cabs to run in the streets of Lon-
don. These will be provided with "taxi-
meters," which will indicate at a glanoe
the distance and the fare as they pro-
gress. The fare is now fixed at 8d. a
mile.
In America motors have been applied

for logging, a precedent which might, m
some situations, be worthy of attention
in Tasmania. The use of alcohol for
driWng motors and for otber industrial
purposes is now well established in Am-
erica and in Germany. In the latter
country denaturalised alcohol for such
purposes is sold at 8d. a gallon.
In the construction of lighthouses, a

novelty comes from America, where a
lighthouse has been built on a massive
iron foundation, which was towed to the
spot, to be sunk there and filled with
concrete. The method might be applic-
able to some localities on our coasts
where breakwaters are required.
The demands on the Niagara Falls for

electric power have been increasing, and
have developed a curious problem with
regard to the current transported across



the Customs border, between the United
States and Canada, a strong agitation

having arisen to cluirgc duty on the cur-

rent for the protection of local industry.
Power has been carried all the way from
Niagara to To'l'onlo. It is proposed to

carry power from the Zambesi River,
some 700 miles to the gold mines of Jo-
hannesburg. We «hould inquire why Tas-
mania does not develop her water-power ?

The earthquakes in San Francisco and
Jamaica have given prominence to the
advantages of "ferro-concrete," or struc-
tures of light iron framing, carefully
proportioned to resist tensile strains,
embedded in well-made and properly-
seasoned concrete, so as to withstand
compression strains. This combination,
if propei-ly designed, is both fireproof
and earthquake-proof, and, by reason of

its fire-resisting properties, it is receiv-
ing attention all over the world.
A great bridge, 2,80Oft. in length, has

been built over the St. Lawrence, at
Quebec, in Canada, with a central span
of 1,800. This is the greatest span yet
attempted. A generation ago few would
have dreamed that it would ever be want-
ed. It would about repre.&ent a connec-
tion over the Derwent from Queen's
Battery to Montagu Point.
In no part of the world are the ocean

waves KO long as in Australian seas on
account of the large unbroken expanse
of deep ocean facing our shores. It is,

therefore, interesting to record some ac-
curate measurements that have been
made of ocean waves by M. Bertin. The
longest wave measured was 2,500ft. from
crest to crest, and its pexiod 23 seconds.
The depth of this wave was estimated at
50ft. Waves longer than this may be
met in the southern seas, but they are
rare, and the common span of a long
wave is about 500ft., and the period 10
seconds. When a wave coming from deep
water strikes an elevation in the sea bot-
tom its character is quite altered, and
green seas are known to have risen to
the height of 100ft.

A great engineering woi-k has just been
completed by English contractors in
Mexico — a railway with harbours at
either end across the Isthmus of Tehuan-
tepec. fhis line is about 190 miles long,
from the Pacific to the Caribbean Sea.
It was projected when the cutting of the
Panama Canal seemed abandoned, and
it has been completed, with the object of
direct competition, by low freights,
against the Panama route. The use of
the most modern appliances for tran-
shipment has been adopted at the ter-
minal harbours. This enterprise is of
interest to Tasmania, because it opens
the wealthy gulf ports of the United
States to the Tasmanian apple trade, and
it facilitates carriage to the whole Atlan-
tic seaboard, pending completion of the
Panama Canal.

The work undertaken by the United
States on the Isthmus of Panama had
been under the £>er«onal care of President
lioosevelt. The difficultiefi and disap-

I>uinliii('nts alieadv encountered would
have iliscouraged almost any other living

man, l)ut now the work is really progress-
ing, and the engineers working on the
Isthmus feel confident that success is

within sight. The plan finally adopted
is for a canal with locks at a level of
85ft. above the sea, and at a cost of
i;30,0(M),(10(J sterling. It is estimated that
the work will require eight years. A
canal at sea level would possibly have re-
quired twice the time and double the
money. The completion of this canal is

most important for the supremacy of the
Anglo-iSaxon race in the Pacific.
With regard to railway construction,

the popularity of the motor coach ap-
pears established. In Germany, it has
suggested the convenience of stopping
along the railway at customers' resi-

dences alo.ng the line, as a tram would
do. This system, called the "Halte sys-
tem," has much to recommend it in new
countries in course of development. The
constniction of railway carriages for ex-
press service, made entirely of steel, has
proved to be a great protection against
the results of railway accidents, these
vehicles being proof against fire, and al-

most proof against any break up.
In naval construction, the British

Dreadnought has marked a new epoch,
and placed all former specimens of naval
architecture almost out of date. She
carries ten 12in. guns, and can steam
at least 21 knots. A cruiser has just
been launched, of the "Invincible" class,
to steam 25 knots, and carry eight 12in.
guns; she "will probably steam 26 knots,
or more.
Against such craft, torpedo boats and

destroyers will be of little use. A tor-
pedo boat has, even at lyght, to over-
haul such a fast cruiser before launch-
ing a torpedo, and, at 2,000 j'ards, an
18in. Whitehead (with all the gyrosoopes
in the world) is only running at 22 knots.
The cha.nce oi a stern chase is, there-
fore, very small indeed.

The new American 21in. torpedoes,
with turbine machinery, can do 36 knots
at 1,200 yards; but even at that speed
the fast cruiser would only be vulner-
able if approached at close range. It,
therefore, appears that, except for at-
tacks on battle fleets at anchor, or
against ironclads crippled after an en-
gagement the submarine, or submersible
boat, has already taken the place of the
destroyer for up-to-date coast defence.

The gun trials of the Dreadnought are
reported to have shown that, in her de-
sign, the extreme offensive power obtain-
able with 12-inch guns has been reached,
so that the new English battleships are to



earry 13|-mch guns, throwing a shell of

1,2501b., and weighing 85 tons.

When we remember that the Dread-
nought was only commissioned some six

months ago, and that it is only a year
and a half since the commencement of

her buildijig, we may realise how soon a
warship becomes superseded, and how
easy it is for money to be wasted on
naval construction.

At the German military manoeuvres
there was a great display before the Em-
peror of armoured motors carrying field

guns. They negotiated ascents of one in

seven and a half, and proved able to go
over any but the most difficult country.

In conclusion, I venture to congratu-
late Tasmania on the interest which the
press of this State, both North and
South, has been showing in scientific

subjects. The numerous articles and
paragraphs which are constantly and pe-

riodically appearing are selected and re-

produced with great judgment, and in a
manner to command general interest with
students of nature and of mechanical
invention.

The Eoyal Society may justly ascribe
to itself some credit for having made at-

tention to scientific subjects both popu-
lar and practical in this island. I trust
ttis career of usefulness may long con-
tinue, and that in this noble and elevat-
ing work the most valuable and devoted
services of our secretary, Mr. Morton,
may long be spared, and that his recovery
may be rapid and complete. (Warm
<i'pplause.)

Mr. G. E. Moore, M.H.A., in the dis-

cussion which was invited, said that the
reason T\'hy Tasmania did not use her
water-power was that she had no water-
falls, though she had sufficiently large
todies of water • but, in places,

waterfalls might be constructed. The
discovery of making nitrogen from the
air might he developed here with cheap
water nower. Ten thousand horse-power
might he developed in one part of Tas-

mania that he knew of.

Mr. Clemes said he was intensely in-

terested in the speech. The production
of nitrogen from the air referred to in

tie address was an extremely interesting

subject, and was calculated to effect

wonders in connection with the culti-

vation of the Land. There was sufficient

material in the address for hours of dis-

cussion. (Applause.)
Senator Mulcahy refrred to what the

President had said respecting iron pro-

duction, and mentioned that in Tasma-
nia, on the Blythe River, there was
what experts pronounced to be one of

the finest iron ore propositions in the
world, and no doubt, sooner or later,

it would leau to extensive iron and steel

manufacture in Tasmania. As to water
power, there were in Tasmania large

bodies of water at high altitudes, which,
according to reports of hydraulic engi-

neers, might easily be tapped, namely,
in the Lake districts. He believed that
when the value of cheap water power
•was better understood in Tasmania, the
State would become one of the best

manufacturing States of the Common-
wealth. (Arvniause.)

Mr. A. G. Webster moved a hearty
vote of thanks to His Excellency for pre-

siding, and delivering such an interest-

ing address on scientific progress and
speculation during the year.

The motion was pasised with applause,

and His Excellency briefly acknowledged
the compliment.
Mr. R. M. Johnston proposed a heiaxty

vote of thanks to lady members of the
Hamilton Literary Society for kindly
providing the refreshments, which
would be served at the close of the meet-
ing, and this was passed with acclama-
tion.
The proceedings then terminated, and

those present adjourned to the main hall

of the Museum building, where the la-

dies of the society already named very
nicely served refreshments.



MAY 14th, 1907.

A meeting of the Hoyal Society was held

on May 14 at the Tasiiiaiiiaii MTis<'iiin.

His Excellency Sir Ger;ii<l 81 ricklaml pie-

flulcd, and there was a hirt,'t< atlendanee of

members and others. The chief interest

of the uieeling centred on a puper by Dr.

r. NoetlinK on '"The Stone Implements of

the Tassmanian Ahorif,M.nes" ; but before

the lecturer was called on to favour mem-
bers with his views on this subjiH't, bome
preliminary bu8ines.s was transacted.

Messrs. A.J. Taylor, L. Brownell, C. E.
Web,(er, ami the Rev. J. Beyer were
elected members of the society.

The Acting Secretary (Mr. R. M. John-
ston) read a circular which had been re-

ceived through the Government Geologist
(Mr. W. H. Twelvetrees), inviting the so-

ciety to eend a delegate to London to take
jKvrt in the centenary celebrations of the
Geological Society of Loudon iu Septem-
ber next.
Mr. A. 0. Green suggested that Mr. R.

M. JohTiston be asked to undertake the
representation of the society, and that the
Booiety should take steps to enable him to
visit London for that purpose. Than Mr.
Johnston no one was more capable of
adequately representing Tasmanian sci-

ence, lie moved, -"That a deputation
wait on the Government and obtain for

Mr. Johnston permissicu to visit J^ondon
for the purpose name<l."

Mr. A. G. Webster seconded the mo-
tion. Mr. Johnston, he thought, would
7)e a.n admirable iepre«ent.ative of the so-

ciety, and would be greatly benefited by
a rest from his arduous labour.s.

The motion was cai-ried unanimously.

Sir Elliott Lewis suggested that the
deputation should consist of the council
of the society, or such members as it

might .appoint. He understood that Mr.
Johnston was entitled under the Civil Ser-
vice regulations to six months' leave of
absence on full pay, or 12 months on half-

pay.

Mr. Johnston thanked the society ioi

the compliment which had been paid him.
He would be only too pleased to represent
the wciety i.n London ; but it was ques-
tionable whether satisfactory arrange-
ments could be made for his absence from
his departmental duties for a period of
SIX months. He would place himself in
the hands of the society and of the Go-
vernment.



JUNE 11th, 1907.

The monthly meeting of the Koyal
Society was held at the Tasmanian
Museum on Tuesday night. His Excel-
lency the Governor, Sir G-erald Strick-
land, presided.
The acting-secretary (Mr. E. M. John-

ston) reported that he had accepted the
appointment as delegate to represent the
society at the centenary of the London
Geological Society.
His Excellency remarked that the so-

ciety was fortunate in having such an
authority on geology as Mr. Johnston to

represent it in London. They were in
debt«d to Mr. Johnston for having under-
taken to represent the society.

Mr. Johnston informed the meeting
that the society had received an invita-

tion to send a representative to Boston
to take part in the Zoological Congress
in August. He added that he would be
able so to arrange his itinerary as to be
present in Boston in August. Further,
he suggested that Mr. McXaghten, who
was formerly in Tasmania, and now at
Montreal, might also be asked to repre-
sent the society.

On the motion of Mr. A. 0. Gre«n,
Mr. Johnston and Mr. McNaghten were
appointed delegates to the Boston Con-
gress.

NOTE ON THE BEN LOMOND PLAT-
EAU, AND THE DISCOVERY OF
HIGH LAND AT THE NORTH
END.*

Mr. E. L. Piesse, B.Sc., read the fol-

lowing paper by Colonel W. V. Legge,

late R.A.. F.E.G.S., ooi the Ben Lomond
Plateau, and the discovery of the high
land at the north end.

It seems desirable that the "Eoyal
Society Journal" should contain some
preliminary notes on my forthcoming
treatise on the physiography of Ben
Lomond for the meeting at Adelaide of

the A.A.A. Science, the principal object

of this gaper being to give an ac-

count of"" the discovery, of higher
land than the bluff or fell on which
the ordnance survey trigonometri-
cal station is situated. It is with this

view, therefore, that I have the plea-

sure of submitting the following short
account of the work done in March, 1906
by a small expedition which I formed
fo" the examination of the plateau at the
north end. Little or nothing has been
known scientifically of this part of Ben
Lomond. It is never visited by tourists

being too remote from the trig, sta-

tion, -which is approached from the Avoca
direction only. Hunters are said to oc-

casionally ascend from the valley of the

North £sk, and very rarely from the
Mathinna country; but, on the whole,
this area is as untrodden as the distant
ranges of the West Coast.
The Ben Lomond Fell is a remarkable

prominence m the escarpment of the
southern end of the plateau, standing
200ft. above the surrounding crags, and
has all the appearance, both from the
low country a.nd the adjacent "trough'''
valley and moor belts, lying to the north
of it on the plateaii, of ibeing the highest
part of the range. Hence, presumably,
tJi-e reason that it was originally chosen
as the position for a "pile" to connect the
mountain with the triangulation to the
west of it.

Looking north from the summit of this
fell, the great moorland, which for the
first five miles consists of generally level

belts, seamed by long valleys, is seen to

be divided by a deep transverse valley
running from east to west, from a lofty
upland, which rises near its centre
to a north and south creet-line. A con-
spicuous hollow, passing to the north
through this elevated track, gives addi
tional prominence to it. The southern
slopes of the hill, moreover, descend ab-
ruptly into the cross valley, and give

g
this central group a generally elevated
appearance. So marked is this that tour-
ists viewing it from the trigonometrical
station iiave often expressed the opinion
that it was higher than the ground on
which they stood. The strongest support,
however, of this hypothesis has for many
years been afforded to the writer by a
study of the climatology of the pleateau
and particularly the high north end in
question from his home, near St. Mary's
from which point of view the whole range
is clearly seen.
The Irequent cloud-capping of this

tract prior to the advent of strong:, and
often damp, north -westerly winds, the
st.uthern end being, at the same time,
free from all mist; earlier covering at
the commencement of generally cloudy
conditions throughout the district; heavy
snowfalls in this part when the south of

the plateau is almost free from a white
mantle; and, finally, a much longer
diiration of snow during the general
spring melting—have all tended for years
to convince the writer that the north
end is the higher area of the great moun-
tain.
Hence the formation of a project

after the conclusion of the congress of

[ * Submitted for reading at the meeting i)]

November last, when Professor Baldwin
Spencer gave his lecture, but withdra^vn by
the writer, as no local matter was considered
at that function. The paper is now re-sub-
mitted, as the treatise on the Ben Lomond
Plateau, read at Adelaide, is not yet pub-
lished.]



the A. A. A. of Science at Dunedin to

carry out an exploration of the entire
plateau, inveetigate the physiojjraphy of

the moorland, and make a compass, or

plane-table, topographical survey of itft

area. The easie.st approach to the sum-
mit from the eastern districts being by
way (vf Mangana, it was decided to carry
out the work from that side. A thermo-
metrical station for finding maximum
and minimum temperatures was estab-

lished on the moorland, at the rear of

the ^outh-eastern corner of the escarp-

ment during the month of September,
1905, and in January, 1906, a base for

triangulation of the southern area was
laid out Willi the help of Mr. D. Mac-
leod, of Mangana, on a flat part of the
moor contigTious to the station. A sur-
vey of a portion of the south-eastern area
followed. acconii)anied by an examina-
tion of the inlere.sting floia of this alpine
region, iu which the hardy Eichea. Orite

Olcaria and otiier alpine shrubs play a
conspicuous part. An examination of the
lake system with the watershed drained
by the tarns, or lakes, was made, which
demonstrated the incorrect position of

the same as shown on the existing maps,
in which only one is marked lying near
the centre of the moorland. In point of
fact, there are three sheets of water in the
Nile valley, the so-called Toul's lakes, and
another tarn, larger in area than any
of the above, situated close to the east-

ern face of the plateau, and possessing
no properly recognised name. This lake
is fed by small runnels from th.6 hills or
tors which flank it ; and at its head by
similar sources rising in springs about
800 yards from the shore. About the
same distance from these springs, in the
opposite direction, the divide, which is

quite level in the interval, sends its

drainage by ' a small brooklet down a
sloping vale, and through a gorge in the
escarpment to the foothills above Man-
gana. This creek, therefore, is the most
alpine source of the so-called "Tower
Hill" rivulet, which drains the valley of
Mangana into the South Esk.

It may be mentioned here that the
summits of- the lofty crags, forming the
south-eastern mural boundary of the Ben
Lomond range do not attain anywhere a
greater altitude than i,500ft., 'although
they have the appearance, from the low
country in the eastern districts, of being
almost as high as the fell on which the
trigonometrical station is situated.

To continue the work, and explore the
northern area of the moorland, a small ex-
pedition was formed by the writor in
March, 1906, to ascend the mountain by the
new track made by the Fingal Eoad Trust
from Mangana, and towards which the
Premier kindly had a sum of ^50 added
to what was collected in the district. I
was fortunate enough to enlist the ser-

vices of Mr. Lyndhuret Giblin, well
known as an explorer and mountaineer
the Go%ernment Analyst (Mr. Ward)
and hi.s brother completing the party.
We left Mangana early on the morning
of March 29, and took the new track,
which is an excellent one, after once
mounting the spur, leading up from
Trotter's Valley, eUl the way to the foot
of the talus slopes, which descend from
the escarpment on all sides of the
plateau. Tbenoe for 900ft., or more, up
through the gap in the cliffs to the edge
of the moorland, it is very steep, but
when slightly improved will make the
ascent of no difficulty. Our camping
ground was selected under the shelter
of some erect diabase columns not far
from the creek above-mentioned, which
was named the Mackenzie Rivulet. By
noon on the following day all baggage and
stores had been "swagged" up the steep
track from our temporary depot below.
The clearing-off and uprooting of the in-
tensely rigid-branched alpine shrubs,
Orites, Olearia, and Leptofperniim (moun
tain ti-treej, is no mean undertaking
mthout good axes, and thus the forma-
tion of a camp site was a little difficult.
The elevation of it was 4,300ft., but the
nights were so mild that we slept com-
fortably with an open tent-front.
The first two days were spent in fur-

ther exploration of the southern division
of the moorland, tracing the water-
courses, and surveying the upper lake
and its surroundings. The third day
('Saturday; was fixed for the trip to the
north, but we were fog-bound during
the whole of it, and we deferred
the undertaking till the Mon-
day following, deeming it advisable
to carefully set our aneroids at the trig,
station, with the camp as a station-base,
before visiting the high land beyond the
dividing valley. We were favoured with
a steady "glass" on the Sunday, and in
the afternoon made a trip to the trig,
station. The official height, 5,010ft., was
found to be 112ft. above that given by
the barometer, this being probably due
to "lag" of the aneroid during the four
days, and to the smaller division of the
feet scale at the height from which we
started 4,3O0ft. On the return to camp,
at 6 p.m., the "reading" was as at noon.
We had a steady barometer on the fol-
lowing morning, and took careful read-
ings before starting. Thus, the difference
in altitude between the camp and any
heights ascended that day would be pro-
portionate to those observed on out trip
to the station on the previous day.
Our track lay over the high eastern

moor belt, and across two of the charac-
teristic "trough" valleys, which are
minutely described in my treatise on the
mountain. On the floor of these we dis-
oovered three picturesque, but shallow,
tarns discharging southward, as was sub-



eeqiiently ascertained, into the Nile sj's-

tem. it is noteworthy that all the
tarns, or pools, on the plateau are shal-

low, owing to the floor of the valleys

ootnsisting of diabase boulders, lying im-
mediately beneath the vegetation, their

iutersticee and irregularities being filled

with plant-humus and the rock-weatheir-

ing of countless ages, on which the alpine
vegetation thrives; consequently, the de-

pressions which happe.n to hold the
drainage from springs around them miist
of necesBity be shallow.

On crossing the head of the dividing
valley near its eastern outlet the coun-
try rose gradually to the group of hills

in the centre of the moorland, noticed
above, and which the writer named the
"Giblin Fells." We passed up a talus-

floored valley till a low water-parting was
reached at the back of the great preci-

pices overlooking the Tyne valley, and
which was named "Ossian's Throne."
Here is situated another tarn, fed by
springs from the Giblin Fells, -which has
scarcely any outlet, but the drainage
from which, in wet weather and at the
time of the snow melting, .naturally forms
a burn iiiiuiing to the north. This re-

ceives streamlets on its left bank from
the high fells, and develops into a creek
issuing through a deep gorge towards
the Ros'c'g Tier divide, and flowing either
into the Ford Eiver or the Tyne, becom-
ing, therefore, the true alpine source of

either the North or the South Eek.

In this vale, which is well clothed
with poa and other grasses, a halt was
miade for lu.uch, and the spot named
"Meadow vale." The height of Oesdan's
Throne was found by aneroid to be ap-
proximately 4,90Oft., the successive emi-
nences of the escarpment all round to

the north being, apparently, on a level

with it, and consequently all higher than
Hie southern bluffs of the mural
boundary.

In the afternoon an ascent of the hills

was made by Mr. Giblin and the writer,
the former proceeding to what appeared
the highest ridge, and the latter taking
a lower cresitline for investigation. At
a point further north than our re'sting-

place two depressions pass into this cen-
tral group of hills from Meadow val-

ley to the west, and divide the high land
into two ridges, the northernmost of
which is the higher. Dowoi these hollows
the little tributaries of the aforemen-
tioned creek descend, rising in springs,
which are, perhaps, the highest in all

Tasmania. Much grass, ajid an absence
of the thick clothing of alpine bushee
met with over the southern area, are
noticeable in ascending these vales. At
the foot of tlie higher ridge ascended by
Mr. Giblin, the diabase formation crops
out in columnar masses facing Meadow
Vale, at the foot of which, as is seen

i
all over the plateau, are ^small fields

talus descending to the main valley.

The summit of the ridge, which
reached in about three-quarters of a
mile from its foot, is composed of rocky
knolls or tors, flanied by slopes of talus,
below which, as Mr. Giblin reported,
the sides of the hill were grassy.
The ridge ascended by myself was
very rugged, broken on its crest
into small, though precipitous, tors,
with intervening areas of very rough
talus. The ascent of this ridge took,
approximately, the same time as oc-
cupied by Mr. Giblin in surmounting
the ridge to the north, which Avas made
by aneroid reading to be about 50ft.

higher. On his return from his climb
he reported his reading to be 160ft. plus
or minus 40ft. higher thaji that given by
the ascent of the trig, station the pre-
vioTis day.

As a good view of the northern end of
the plateau was obtained from Mr. Gib-
lin's position, he found that the escarp-
ment there was as high, if not highcir,

than the point, Ossian's Thixme, mention-
ed above, and that the north-western cor-
ner consisted of a tableland holding so'me
pools, or tarns, within its area. The
stream passing down Meadow Vale was
found, as already stated, to issue through
a deep gorge to the north. The high
group of fells (the name given, as above
quoted, to this higliland was in memory
of Mr. Giblin's father, the judge, and in.

honour to himself as making the chief
ascent of the day) occupies the major
part of the northern area, which is, on
the whole, different from the southern
one in topographical features. The gen-
eral conformation, conforming to a high-
er level, and the valley running north
and flanking the group on the west, pre-
cludes the existence of the shallow trough
valleys characteristic of the southern
division of the moorland. Further ex-
plorations will probably discover inter-
esrting featuresf* in the physiography of
this little known tract of the great pla-

teau.

Mr. Piesse also read a paper by Mr.
L. F. Giblin. B.A., and himself on "The
Height of Mount Legge (the name sug-

gested for the tor forming the summit
of the Giblin Fells at the northern, end
of Ben Lomond), with remarks on the
Trigonometrical Survey of Tasmania."

Discussion.

Mr. A. 0. Green, Mr. Johnston, and
Dr. Noetling offered a few observations
on the foregoing papers.

On the motion of Mr. Green, seconded
by Mr. B. Shaw, it was decided to ask
the Minister of Lands to adopt the nam*
of Mount Legge for the northern peak
of Ben Lomond.



Opsonic Index.
Mr. Johnston read a paper by Dr. E.

J. Roberts on "The Germ as a Friend in

Therapoiitics" (Opsonic Index.) The
paper dealt larjjely with the investiga-
tions which have been made for the pur-
pose of determining wliat might bo
called the strength of an antitoxin for
combating an infections disease as ft

occurs in a particular patient.
Dr. EJkington.the Chief Health Officer

favoured the society Avith some remarks
on Dr. Roberts's paper.

* Mr. Glblln was good enough to name the
tor crowning the high ridge of the fells he
ascended Mount Legge, In lionour of my
leadership of the expedition to find the alti-

tude of the northern area of the plateau

THE BEN LOMOND RANGE.

NOTE ON THE HEIGHT OF LEGGE
TOR.

•3v Meesrs. L. F. Giblin, B.A., and E.
L. Pie&se, B.Sc, read June 11, 1907.)

During two visits to the Ben Lomond
Range in March, 1906, and March, 1907,

we made some observations of the height
of the northern part of the range,
which we wish to bring to the notice of

the society. On both occasions our par-
ties were under the guidance of Colonel
Legge, who has frequently visited the
range, and who has given a full descrip-
tion of it in a paper read at the last

meeting of the Australasian Association
for the Advancement of Science. It was
at his suggestion that we made the ob-
servations we now describe.
The most conspicuous feature of the

Ben Lomond Range is the south-western
summit, surrounded on two sides by high
diabase clifits, which is seen from the
main line railway for many miles. On
this summit is situated one of the sta-
tions of the Trigonometrical Survey of
Tasmania made in 1851 and the
following years. The maps of Tas-
mania based upon this survey, show
tht height of this station to be 5,010ft.,

and it has usually been thought to be
the highest point of the range, and
the highest point in Tasmania, with the
sole exception of Cradle Mountain, which
is stated on the maps to be 5,069ft. high.
It should, however, be mentioned in dis-
cussing the heights of our highest moun-
tains that no exact observations seem to
have been made for the height of Barn
Bluff, which is over 5,000ft.

F/Ooking northwards from the Trig-
onometiical Station, the range is seen to
extend for seven or eight mileH, with a
width of three or four miles. A wide and
deep valley, called by (-olonel Legge the
Dividing Valley, separates the summit
into two areas of noticeably different
character. The southern portion may
be roughly described as a plateau, inter-
sected l)y shallow and wide valleys, lying
from 500 to 1,000 feet below the summit
before mentioned, which rises out of the
plateau at its south-western corner. The
northern portion is much more broken
in appearance, and its average height is
much greater than that of the southern
half of the mountain. In the centre of
the northern half, about one and a half
miles distant from the noi'thern, eastern,
and western escarpments of the range
lies the summit which is the subject of
this note. From the trigonometrical
station this summit appears to the un-
aided eye to be the highest point of the
mountain. Our observations were made
to determine the difference of height be-
tween the trigonometrical station and
the northern summit. For this purpose
we used in the first instance an aneroid
barometer, and subsequently we obtain-
ed a rough check from observations with
an Abney level. We are aware of the
many sources of error incident to the
use of aneroids, but the instrument used
was a good one, and most of the observa-
tions were made in good conditions, and
we therefore think the results are worth
publishing.

The comparison of heights was made in
three stages. In the first place we
found the height of Colonel Legge's camp
at Broken Bluff, at the south-eastern cor-
ner of the mountain, near Col. Legge's
thermometrical station, and a short dis-
tance from the end of the track from
Mangana. Taking the mean of ascend-
ing and descending readings (which is the
method recommended by Mr. Edward
Whymper in his paper, "How to use the
Aneroid Barometer"), and correcting for
a fairly uniform change of pressure
which was taking place during the
day, we found that Broken Bluff
camp was 710 feet below the trigonome-
trical station. In 1906 the instrument
used this year, and another instrument,
each gave 720 feet for this stage. The
height of Broken Bluff camp is there-
fore about 4,300 feet—a result probably
correct within 20ft. or 30ft. unless some
hidden source of error was present on
each occasion.

The next stage was from Broken. Bluff
camp to a second camp at Meadow Vale,
a grassy valley in the northern portion
of the range, four or five miles frono.

Broken Bluff. From our obeervatioois on
March 16, we found that Meadow Vak
was 400ft. above Broken Bluff. We mad*



the return journey on March 18, observ-

ing the barometer at short iutervaJs for

an hour to two before leaving Meadow
VaJe, and after reaching Broken Bluff.

From these observations we computed
the difference of height to be from 420ft.

to 470ft., the uTLcertainty arising from
our imperfect knowLedge of the variations
of preissure due to atmospheric changes
during the day. Combining all the obser-
vations on both days, we took Meadow
Vale to be 430ft. above Broken Bluff. The
height of Meadow Vale is therefoTe about
4.730ft., but this result, for the reason
stated, is more uncertain than that for

the first s:tag«.

The third and final stage was froiii

Meadow Vale to the highest point of the
northern part of the mountain. The
miean of oloselv agreeing ascending an(i

descending readings gave a difference of

•height of 440ft. The northern summ l

-therefoi-e appears to be about 870ft. above
Broken Bluff. In 1906, with another m
strument, the mean of ascending and de-

scending readings taken on the same day
between B.roken Bluff and the noi'thern

summit was 860fr. Adding this number
to the height of Broken Bluff, 4,3O0ft., (\o

find that the height of the northern sum-
mit is in round figures about 5,150ft. if

this result be correct, the northern sum-
mit is therefore about 150ft. higher thai,

the trigonometrical station at the .south-

western corner of the mountain, and
obout 70ft. higher than Cradle Mountain,
and therefore appears to be the highest
knoviTi point in Tasmania.

This reisult cannot, however, be accept-

ed as final. In spite of the close agree-

ment between the obseTv.ations made m
1SW6 and those of 1907, we cannot be quite
certain that there are no hidden sources
of error which might vitiate the result.

Such errors are of two classes—the firsc,

those due to the necessary imperfeet ioiio
of the aneroid as .a means of measuring
pressure, the second those due to diurnai
and irregular atmospheric changes of

pressure taking place whilst we were go-

ing from one point of observation to an-
other. Of the first class the phenomenon
of elastic fatigue, also knowTi as "lag"
or "hysteresis" is the most usual source
of error. For such small differences of

altitude as we were measuring, this is

not very great, and we took sufficient read-

ings to eliminate it. There are, however,
other souroeis of uncertainty, such as
change of index error, against which we
could take no precaution. Of the second
olass of errors the luicertainty due to ir-

regular atmospheric changes may affect

the second stage of our woirk, but not, we
think, the first and third stages. As to
the regular diurnal changes we have no
information which will enable us to
supply a satisfactory correction.
As a check upon the determination by

aneroid, we book an altitude observation

with an Abney level. From the northern
summit the trigonometrical sitation had
a depression of about three-quarters of a
degree. The distance apart of the two
points is from six to seven milies. Aftet
allowing for a pos-sible observational error
of from 20 minutes to half a degree, we
find that the northern summit is at the
least from 100ft. to 200ft. above the tri-

gonometrical station, so that its heiglit

app^eairs from the Abnev level observation
to lie between 5,100ft. and 5,200ft.

We hope to be able next suinmer to

make a small triangulation on top of the
range, and so determine within a foot or
two the differemce of height of

the two summits. We think it well,

however, to place on record at once the
results of our preliminary work.

The question may be raised : If, as our
observations suggest, the northern sum-
mit is the highest point on the range, and
probably the highest point in Tasmnaia,
why is not this fact recorded on the
maps compiled from the trigoaiometricai
survey of the island? Such records as
there are of the work of this survey are
not in a condition to be readily intelli-

gible to a casual inquirer, but we under-
stand that they do not contain any ob-
servations of the .northern summit. Sev-
eral reasons, however, suggest the^naselves

why it was unlikely that any observations
of it should be made, even if, as wiaa

doubtless the case, its great height wa3
noticed. The station on Ben Lomond
formed part of the principal network of
triangles which connected the base at
Ralph's Bay with the base of verification
at Longford, and which was the basis of
the secondary tiiangulation from which
the maps of Tasmania are compiled. When
the principal triangulation had been ex-
tended northwards ais far as Miller's Blufi
(on the Great Western Mountains), and
Mount Connection (on the Eastern Tiers
midway between Ross and Swansea), it

wa's necessary to choose a third point to

the north, which with these two points
would form a well-conditioned triaingle.

It so happens that the present trigono-
metrical station forms a triangle which
is very nearly equilateral, and, is, the(r&-

fore, well suited to be a part of the
principal triangulation. If the northeirn
summit of the Ben Lomond range had
been chosen, the triangle formed by it

with the two mountains mentioned would
not have had quite such a good shape,
and it would probably liave been found
that Mount Oooinection was invisible
from it. Further, in choosing the prin-
cipal stations of the survey, regard was
doubtless had to their subisequent useful-
ness in land surveying. The present tiigo-
nometrical station was clearly the better
for this purpose, for it is a conspicuous
object from the valleys of the South Esk,
the Macquarie, the Lake, and the Mean-
der Rivers, all o£ which "vallej's wei^ then



settled. The northern summit, on the
other hand, even where 'it can be seen, is

not a -giwd object from these valleys, iind

would have been useful only for surveyH
of the country to the north ^uul .north-

east, which was then nn iilmost untro Idem

wilderness. 'JMie absence, therefore, of any
mention of this northern sunin)it from
the re'.ords of the trigoiUHiielrlcal stii-vey

is no evidoin'e against its being the high-

est point of the range.

In making a more careful determiaatiun
of the height of this northern summit in

the way wo propose, some examinjiition is

requireid of the meaining and accuracy of

the statement cm the- map that the height
of the trigo'nometrical station on Ben
Lomond is o,OU)ft. Postponing for a mo-
ment the doubt as to the precise point in
space to which this .statement relates, it

may be sitvid tliat there is little doubt that
it represents the i-esults of observations
and calculatioms of very high accuiracy.

The general accuracy of the trigonometri-
cal survej- of Tasmania may be gauged
from the i'act (recorded in Major Cotton's
paper on tlie survey, read before this so-

ciety in 1854), (1) that when the base oi
veriilcation, about five miles in length,
near Longford, wa.s measured, it was
found that the difference between the
measured length and that oomputed
through thirteen triangles from the ori-

ginal base at Ealph's Bay, was only SJin.
—^a result which so much astonished Sir

William DenisO'ii, then Governor of Tasi-

mania, that he checked the whole of the
computations for himself, a.nd found theotn

quite accurate. It is tr'ue that the accu-
racy of this survey was impugned by a
later Siirveyor-General, and the maps
drawn from it have been the sub-
ject of much criticism, but it seems
safe to adopt the view of Mr. T.
r. Furber, Director of the trigo-

.nometrical survey of New South
Wales, contained in his paper on trigo-
nometrical surveys, read before the Aus-
tralasian Association for the advance-
ment of Science in 1898 (2), that the ob-
servations and calculations were made
with accuracy. The same cannot be
said of the maps of Tasmania, for the
rude sketches issued by the Depart-
ment of Lands and Surveys are a di-
grace to the colony. No blame can
attach to this department for its in-
ability to map those parts of the coun-
try, which are still unsurveyed and
practically unexplored, but_ it is surely
an example of our proverbial sleepiness
that for so many years no improve-
ments have been made in the mapping
of districts which have been settled
for nearly a century. In the repre-
sentations of the mountain systems the
m,ap3 .are particularly defeotive. The
system of hatching used to represent
heights is not a good one, mountain

ranges are frequently shown as rows of

isolated and unconnected peaks, risittg

out of plains, and no attempt is made
to depict plateaus and highlands. In
tlie preparation of the latest map of

Tasmania, published about 25 yoaru
ago, the use of contour lines was pro-

i:o.'5ed, but this intention was abandon-
ed, and the method of reipresonting
mountains actually used is inadequate
and misleading. The ignorance of the
topogi'aphy of the island which is so

tommon among us, is a direct result of

the defects of the maps. The new
map showing in oolours the height of

the different portions of Tasmania
which the DirectO'r of Education iis now
having prepared for use in the State
schools, may at last enable us to get a
clear view of the vertical relief of Tas-
mania, which, as one of the deter-
mining causes of the distribution of

human activities and of other pheno-
mena, is a central feature of the geo
graphy of this as of other countrieSj
Eeturning to the trigonometrical sur-

vey, it appears that the system of

marking the stations was not an accu-
rate one, althoiTgh the observations fix-

ed the positions of the stations to a
few inches. Usually an irregular cairn
of stones was erected, presumably over
the spot where the instrument was set

up, and in this a wooden pole was in-

serted. It is usual in surveys of this
kind to mark the exact position over
which the instrument is set up iby "a.

metal phig set up in the solid rock, but
this does not seem to have been done
in Tasmania. (3) On Ben Lomond, a
four-sided yard (locally knowTi as the
"Stockade'O was built of logs carried
up by prison labour from the forests be-

low, and inside this there are remains
Of a small stone cairn. But in the
lapse of 50 years, both yard and cairn
have almost disappeared, and the hori-
zontal and vertical position of the point
of observation are now uncertain to

some feet.

Whether or not the northern summit
of Ben Lomond be the higrhest point m
Tasmania, or the highest point of the
range, it should have a name. The
name Ben Lomond is commonly applied
to the whole range, but is particularly
associated with the south-western sum-
mit on which is the ti-igonometrical sta-
tion. Between this and the northern
summit there lies, as has already been
stated, a deep valley, and it is, there-
fore, in accordance with the usual prac-
tice in such matters that the summits
should be distinguished by separate
names. For the northern summit we
now in-\ 'te the Eoyal Society of Tas-
mania, )ue of the leading objects of
which ij stated in its Constitution to

be the investigation of "the Physical



Character of the Island," to adopt the
name of Mount Legge (4), in honour of

Colonel W. V. Legge, R.A., of Culleni-
wood House, Cullensivood, one of th<}

vice-presidents of the society, and the
president of the Council of Agriculture,
VYho by his papers read before this so-

ciety and ib-efore the Australasian Asso-
ciation for the Advancement of Science,
has largely increased our knowledge of

the physical features of the mountain
systems of Tasmania, and particularly
of Ben Lomond.

(1) Cotton: The Trigonometrical Survey ot
Vaai Diemen's Land (Proc. Roy. Soc. Tas., vol.

3, p. 82). .

(2) Report A.A.A.S., vol. vii., 1898, p. 176.

(3) See Report of the Select Committee on
the Trignometrical Survey, 1857 (Journals of
the Legislative Council, Vol. II., 1857, Paper
No. 32).

(4) Note added July, 1907—The name "Legg?
Tor" his been adopted by the Department
of Lands and Surveys for the northern sum-
mit.

I
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THE GET^M AS A FRIEND IN

TIIEKAPEUTICS.

(NOTES ON THE OPSONIC INDEX.;

(BY EDW. J. ROBERTS, M.B.)

During the last decade, the rapid
strides made in surgery are vv.ell-known

to the genert^l pnblic. It may be that the
attention i« ."O centred on that })ranch of

the "Art of Healing" that, in a measure,
the researches in medicine have not call

ed forth the notice which they cci'tainly

dieserv.e. The imp'ortant quest ioix of im-

munity is now attracting the attention ot

the wiiC'le medical worlil, brought to Ha
notice by the workerw in lijematolagy and
bacteriology. In all cases where the un-
welcome germ lakes a part, the physician
and bacteriologit-it must work together.

The busy physician has not the time to

comnlete his' invejtigatious of his case

further than tjie clinical aspect o" it, nor
has he the laboratory, instruments, etc.,

neceissary to the close study of the action
of the germs causing that particular
disease which he lias under his care. Thy
bacteriolugist now informs the physiciiui

that th-ere 'is a proces.s by which one "s

able to pick out the defensive faebcTs of

the body, and to estimate their power of

d'e-struction over the inventing bacilli. Al-

thcaigh the process may not be taken over
by the physician, yet, with the help of thg
bacteriologist, he is able tO' nwre clearly

understand his patient's vital condition.

"We are indebted to Metchnikoff for point-

ing out some peculiar properties of cc'r-

tain wliite corpnsel-eiS^, ca- leucocytes 'n

the blood of man. These leucocytes have
the power of abi-orbing or destroying the
germs of disease under certain condi-
tions, and it is pointed out that tli.e>se con-

ditions can be so altered ?s to effect th;?

destroying property of the , leucocytes.

These leiicocytes, or white^ corpinscles, are
called phagocytes, and the process by
which they absorb the bacilli is named
phagocytosis. The blood serum has been
found to ocntain certain substances or
elements, to which the name "OpsO'nins"
was given—this word "O'psonin" ie from
the Lj.tin verb "opsono,"" meaning I cater,

or pi'iepai'e. Therefore, the opsonins) in the
serum prepare the germs in such a man-
ner as to render them an eaisy prey to the
phagocytes. It is suppO'Sied, and it is

probably the case, that the opsonins' act
by chemically nniting with the bacilli,

eo enabling the phagooires to render
them inert. In 1902, Major Leishman
published in the "British Medical Jonr-
naV an account of a practical method
whereby one can estimate the phagocytic
power of the white corpuscles of the
blcc'cl, and in following years Wright and
Douglas also wrote. This year. Dr. Mc-
Fariand and his confreres of Phila-

delphia published to my mind a mu;h
simpler i)r(>ces<<, wliich almost bring-s. iti

usage into the iiandi^. of the physician. I

will now come to the practical point of

estimating the ph.agocytic power of the
ieucoevtes. To quotrt- Dr. McFarland : "In
order to r-'f'i'lorm the experiment ,t is

necessary to have first the living phagocy-
tic cells; ,and, secondly, the bacteria they
are to take up, and it is necessary t<>

bring the-e two in contact under invari-

able conditions, in order that correct de
ductions concerning their interaction

may be drawn." Now, fii'st to secure the

cells. Make a small puncture in the fin-

ger of the patient at the I'oot of the finger

nail, draw a small quantity ot the blowl

that floiws in a pipett, made for the pur-
pose, or a capillary tube with evt i.

calibre. To prevent coagulation draw up
in the same pipett an exactly equal quan-
tity of a solution of citrate of SrO'iium,

IV ' ]jer cent. Now blow both fluids cm. a

clean slide, or better, in the depression
oiP the slide. Draw up and blow out

several times, until the fluidi-i are

thoroughly mixed. Now the blood is

ready for the particular germ yon wish

to experiment with. Now, an exactly

similar quantity (as the blood) of a stan-

dard emulsion of the bacteria is thorough-

ly mixed with the solution of blood and
citrate of sodium. This mixture of

blood, emulsion,, and citrate solution ^s

drawn up in a capillary tube, the ends

sealed, and the tube placed in an incu-

bator for thirty minutes. The tube is now
removed from the incubator, the ends

broken off, and the contents spread

on a clean slide, and allowed to dry.

The smear is then stained and counter-

stained, dried, and mounted in the usual

manner. The field should show the poly-

mwpho nuclear neutrophiles with their

nuclei and the bacilli stained according to

staining method used. The phagoej-tes axe

counted, ?nd the number of bacilli in

each also counted, and the average taken.

This number gives you the phagocytic m-
dex, and, dividing their number by the

standard yO'U have chosen, yon get the

Opsonic Index. This method, I hold, is

a much simpler one than that of Wright
and Douglasi. Wright and Douglas sepa-

rate the corpuscles with a centrifuge,

wash the corpuscles, and use patient s se-

rum. Now, one may well ask. What is

the use and value of finding the opsonic

index? It is to estimate the amount of

the particular vaccine required to in-

crease the patient's opsonic index, there-

by increpsing his power to resist attacks

of bacilli. If the experiment is carried

to a successful is.sue, and if the bacteri-

ologist can place in the hands of the

physician a simple -nxia-kable test, there is

no'doubt that Pasteur's hope will come to

be a fact. Pasteur prophesied that m
time to come all infectious diseases would

be treated and cured by vaccination, and
when we review the past tivelve years, w©
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cajinot but be convinced that this will b©
<Kir method in the .near fitture. I may
here briefly describe the method of ob-

taining the vaccines.. The vaccine con-

sists Tvf an emulsion of the particular

germ which causes the disease which one

is treating. Large growtJie of ycung cul-

tures are grown on a medium, princi-

pallv Agar, and when ready are washed
off the agar with wa'rm salt solution. Th s

is now thoiroughly shaken up in a test

tube to separate the bacilli and to break

dmvn th© clumps. A centrifuge does the

work of separating very quickly ; it isi a
verv tedious process to get the emulsion

to the proper standard. By coauparing

the number .cf red corpuscles vrith a nujn-

ber of germs in a given quantity of fluid,

one can estimate the number of germs
very readilv. Take a mixture of one part

emulsion, pone part bloo'd, and three-parts

saline isolution, and count both corpuscles

and germs in a given spaice. Therefore,
siipposing there were ten times the num-
ber of germs as there were corpuscles, we
should have 45,000, 0'OO in one cubic milli-

metre. Now we come to^ the method of ap-

plying the treatment. First of all, you
diagnose the disease, take the opsonic in-

dex of vour patient, and have your vac-

cine. The patient is now given his injec-

tion of warm vaicciue, and his opsonic in-

dex watched very carefully. A shoi't time
after the injection the opsonic index falls,

and this stage is called the "negative
phase." After a time, from a' few houi'S

to two or three days, the opsonic index
rises again, and this stage is called the

"positive phase. " In time the index clim-

inishes. and another injectiH3.n is required,

but this time the "negative phase"
should be much shorter than the first.

Then, again, the index rises, and may
reach or even go higher than the normal.
Repeat the infection until the opsonic in-

dex remains at the normal. Never give

the vaccine during the "negative phase."
What goes on in the patient during this

treatment is, first, the iopsonins are in-

creased and the phagocytosis is improved,
and, secondly, the bacilli .axe destroyed,

and the infection ceases, and a cure is

recorded There is no. doubt whatever
that performing the experiment is not so
easy as one would im.agine from merely
reading an account of it. The difficulty

of standardising the emulsion and the
grtiidiug and separating the bacilli re-

quire a lot of practice and care. The de-

calcif ang the blood and the mixing of

the fliiids) is simple enough, but it is ra-

ther a delicate and difficult job to fix and
gtain the smear satisfactorily. "Opso-
nin" is the sauce which is mixed_ Avith

the bacteria to increase the appetite of

the phagocytes. I mentioned immunity
in the beginning of these notes. Immu-
nity is really the power of resisting the

attacks of any given germ or disease.

This immunity may be either natural or

may be produced by artificial means. To
render my meaning more clear, I will

take the disease small-pox, of whicli we
have had quite encngh experience in this

State Some per>on© were naturally im-
mune against this disease, while otheis

readih fell victims to the small-pox ba-

cilli. To prevent the spread o^f this dis-

ea,-e, we artificially rendered people_ im-
mune by giving tiiem the disease in a

verv liiild form by vaccination. It was
not" actually the mild disease which we in-

troduce that caused the immunity, but
the products o^f bacterial action formed
during its course. So, by thes3 bacterial

prrducts, are produced various degrees of

immunity withont ciausing any disturb-

ance to the patient in the majority of

cases. Of course, an attack of th© disease

small-pox itself causes a much higher de-

gree of immunity, anid is more lasting

than that caused' by vaccination. It has
been discovered that the serum of a high-
ly-immunised animal when injected into

a second animal will protect that second
animal more or less from an attack of

the given bacteria. Now, this serum from
the highly-immunised animal is called

anti-toxin, and one particular anti-toixin

was used only recently in the slight out-

break of diphtheria in this city. Al-

though all the .'^era have not been so suc-

cessful as the anti-toxin of diphtheria,
yet still I am certain, as the researcheg
continue, we may be sanguine that
they will be so. With reference
to

' th© phag'Gcytic action of the
leucocytes, we endeavour to increase that
action' by the injection of the bacterial

products" of the given germ. Let us take

a caye of consumption or tuberculosis

—

unhappily, we have not far to go for ex-

amples—would it not be a blessing to all

if we could destroy the tubercle bacilli by
increasing the phagocytic power of the
leucocytes *by the simple means of injec

tions of a serum? The delicate and most
interesting process of finding the opsonic
index, which I have endeaAoured to ex-
plain tO' you to-night, may be hailed as
another fighting factor against the dread-
ful disease tuberculosisi. What physician
would dare neglect to give the anti-toxin
of diphtheria in a cai^e of diphtheria at
the pretient time if it v,-ere procurable ?

The same question will be asked in the
future concerning other anti-toxins. The
discovery of the phagocytic power of the
leuco'cytes has caused workers all over
the world to endeavour to make the test

simple, and give a. practical therapeutic
value to it. I trust these few remarks
will be underston^d, so that the public will

be prepared in some measure for the prac-

tical working of this new curative agency.
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JULY 8th, 1907.

The monthly meeting ol' the Eoyal So-

ciety of Tiismaiiia nvi.s held i.ii the So-

ciety's rooms last evening. Hi-s Exeol-

lenc-y the (iovernor. Sir Gerald Strick-

land, who wiis accoiunanied by the Lady
E<leline, presided. Tnere was a fair at-

tendance of menibers.
The acting secretary (Mrs. Morton)

stated that Professor Klaatch, who was
here in .Tanuary last, had forwarded casts

of two s-kulls—Neanderthal skull and
skull from Java, Pittecanthropns orectixs.

Mr. A. J. Taylor made some i.nterest-

tng remarks upon the casts, and aaid
they formed tlie most interesting o^jjects

ever presented to the ethnological branch
of the Society.

A Seismographic Observatory.

A I'cttor wa.s received from the Pre-
mier (Hon. J. W. Evans, C.M.G.), invit

ing the opinion of the Society on a reso-

lution pa«ed by the Australasian Asso-
ciation of Sciciuce that a seismograph sta-

tion should be established at Hcbart.
Mr. A. 0. Green pointed out the value

of seismograph ob.servations, and moved
a resohitioai in support of the opinion of
the Australasian Association ct Science
that a station should bs established in
Hobart.

Dr. Noetling seconded the motion, and
gave the causes of earthquakes, and
pointed out the improbability of such oc-
curring in Tasmania.
Mr. Piesse supported the motion, and

spoke of the scientific vahie of siich ob-
servations._
The motion was agreed to.

Th€ Northern Territory.

Senator Do'bson, who recently contri-
buted a series of articles to "The Mer-
cury" on his visit to the Northern Ter-
ritory, next gave members some particu-
lars of Ills trip and observations. He re-
marked that the area of the ccamtry was
3:5,116,003 acres, which Mr. Deakin had
agreed to take over, subject to the ap-
proval of the South Austi'alian and Fed-
eral Parliaments. It was proposed that
they should take over its debt, amount-
ing to d£3,2ir.riO0, pxirchase the Port Au-
gusta railway at cost price, ,£2,318,242,
and which wa.s losing ^680,000 a.nnually.
The train ran once a fortnight. Pro-
ceeding to describe tlie country. Senator
Dobi^on said it seemed to be a desert.
Over tlie Avhole o.f the Northern Terri-
tory it was impossible to see tropical
vegetation. Tropical Australia seemed to
him

_
to be unlike almo.st every other

tropical count', y, there being an "absence
of indigenous tropical vegetation, and
he was s>orry to sa.v no experiment had
been made by the South Australian Go-
vernment as to whether any cultivation
of tropical plants could be carried on

with profit. He had seen a grove of co-
cna,nuts in the course of his travels,
which had been introiluced there, but al-
most every tree had been burrowed out
by white ants, and the trees were slowly
dying Orange and lemon trees sufiFeroa

the same way. He believed, from the in-
formation he gathered, that cotton could
be gro^Ti there, as well as tobacco. The
cattle breeding industry had, he believed,
been a success, hut the country leased to
the breeders was something enormous, be-
cause it was nrce'sary that they should
have access to water in the event of
droughts. One man, he was told, bred
14,0OP calves the year before last. One
breeder had a lea-e of 9,000 square miles.
Hl was informed that horses could be
bred there, but the specimens which he
saw did not confirm that statement.
Speaking of hisi visit to the Adelaide
River, Senator Dob&cn said there were 60
miles of marsh land on either side, and
if properly treated and drained it might
grow rice or anything else that could be
grown in the tropics. Tropical agricul-
ture had not as yet had a commencement,
He proceeded to explain how difficult it

wO'uld be to carry this on, owing to the
labour qu&stion. Labour woaild have to
be irnported from India to cultivate jute
for instance, and the industry would
have to bear the cost O'f the importation,
the repatriation at the end of a term,
and oC'inpete with the industry carried on
under natural conditio.ns in India. He
was told that in India two million acres
were kept in cultivation for the jute plant.
How could vre compete with them ? As
to the route the prc'poeed railway should
take. Senator Dobscn took exception to
being bound dovrn b.y the' agreement made
with South Australia as to any particu-
lar route being chosen. In connection
with this matter, the question of defence
would be found to be closely interwoven
with it, and he was not prepared to vote
for aur agreement that tied their hands
to any one direction. He looked to the
time when the mails from England would
come acros; the Ocntineait of Euix>pe
through Turkey and Persia, through
Northern India, down to the Malay Pe-
nisula by Singapore, when they vrould be
within four days' steam of Port Darwin.
Senator Dobson next had something to
say about Australian defence, and said
before they built any railway there ought
to be the strictest inquiry by naval and
military experts. The taking over of the
Northein Territory involved many diffi-

cult problems, and it would take months
of debate.

A discussion ensued, and His Exoei-
le«ncy, after ctfering some remarks on the
discussion which had taken place, moved
a vota of thanks to Senator Dobson for
his address.
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AUGUST 14th, 1907.

COLLISIONS AT SEA.

HOW THEY ARE CAUSED.

'HAED A-POET; FULL SPEED
ASTERN."

A meeting of the Royal Society of Tas-

mania was held on August 14. Mr. Ber-

nard Shaw, I.S.O., presided over a gather-

ing which scarcely numbered a score,

owing to the meeting clashing with other

functions taking place in the city that

evening. His Excellency the Governor
sent a letter of apology for his non-

attendance.
Mr. VV. F. Ward read a paper upon

"The effect of reversing the screw on

the steering qualities of a ship, with an
explanation of the Togo-Alice collision.'

He feared that neither the navy nor tlie

mercantile marine had yet assimilated

the vital facts bearing on collisions with

which he dealt. It this opinion were
wrong its expression could do no harm;
if right, much good should result. He
began with an illustration. One night

in April last, when the steamer Togo was
going down the River lamar, and tne

yacht Alice was steaming towards her,

both going at full speed, the captain of

the Togo judged that a collision was
practically inevitable, and gave the or-

ders "Hard a-port;'' ••Full speed astern.

These were promptly carried out, the

collision was duly brought about, and
ten valuable lives were lost. The cor-

rectness of these orders had not been
questioned, in or out of court, and it

might be assumed, therefore, that they
were generally regarded, even to this

day, as safe and proper under similar

circumstances of impending collision. Ho
would submit, however, reasons for be-

lieving that these two orders combined,
so far from making for safety, were, in

their combined effect, the actual and
direct cause of an otherwise avoidable
collision. Not only this, but that, in

similar circumstances, these orders were
wrong in principle, that they have led to

many collisions in the past, and unless
discredited, would lead to more in the
future.
These reasons were founded on actual

experimental results obtained by a Brit-
ish Association committee, whicdi con-
sisted of Sir W. Thomson, F.E.S. (now
Lord Kelvin), Professor Osborne Rey-
nolds, F.R.S., Mr. J. E. Napier, F.R.S.,
and Mr. W. Froude, F.R.S.
FoUovvdng up a series of experiments

on models by Professor Reynolds (report
of B.A., 1875) this committee reported

(187(J) as follows:—"The experiments of

the committee on large ships have com-
pletely established the fact that the re-

versing of the screw of a vessel, with
full way on, very much diminishes her
steering power, and reverses what little

it leaves, so that where a collision is

imminent, to reverse the screw a,nd use
the ruader as if the ship would answer
to it in the usual manner, is a certain
way of bringing about the collision, and
to judge from the accounts of collisions,

this is precisely what is done in nine
cases out of ten."
Further, the committee went on to re-

port : "it appears that a ship will turn
faster, and for an angle of 30deg., in

less room when driving full speed ahead,
than with her engines reversed, even if

the ruciuer is rightly used. Thus when
an obstacle is too near to admit of stop-
ping the ship, then the only chance is to
keep the engines on full speed ahead,
and so to give the rudder an opportunity
of doing its work."
The speaker illustrated his address

with diagrams. The first showed approxi-
mately the effect of reversing the screw
of one of the experimental vessels. The
screw was reversed at a point called E,
and the vessel was in position D at the
time when she had lost half her way.
Another point (C) showed the position
I'eached in the same time when the screw
v/as not reversed, the helm in each case
being hard a-port. By the time she had
lost all way this vessel was heading ^')

degrees to port of her original direction,
whereas had her screw not been revers-
ed she would have headed 60 degrees to

starboard, so that the total effect of le-

versing was to turn her through 90deg.
The committee, he stated, said: "'A

glance at the diagram is sufhcient to

show what a fatal mistake it must be,

when a collision is imminent, to reverse
the screw, and then use the rudder as if

the ship would asnwer to it in the usual
manner." A second diagram was a
sketch applying these experimental re-

sults to fairly meet the evidence given
at the inquest, although much of this

Mas contradictory. The first point (A)

suggested the position the Togo would
have reached had her screw not been
reversed; the second (B) her possible po-
sition owing to reversal; and the third
(E) where her screw was reversed. The
Alice was heading for the bank, and the
Togo was shown striking her practically
at right angles, as stated by her captain.
That something like this must have
taken place was supported by the fact of

the collision occurring at right angles,
ifor it was known that the vessels' lielms
were both hard a-port. If both were
answering their helms properly it would
appear that, if they struck at all, they
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would meet oitlior almost bows on, or at
an oblique unci glancing angle. Here,
then, \v s lurtiier suppoit lor the con-
tention that, owing to tiio reversal of the
screw, the 'J'ogo, instead of going to star-

board and saiety, as intended, actually
went to port against her riukler, aiiu so

into collision. Counsel, at the inquest,
several times asked in vain tor an e.\-

planatiun of this remarkable position at
right angles.

V'ariations duo to ditVerences in shipsj

to right or loft-hantled sci'ews, and their
ellects with helms to port and to star-

board; the steering elfects produced by
reversing from full speed astern to full

speeil ahead; aiul other important details,

were given in the reports of the commit-
tee. The Admiralty, at the request of

the committee, furnished details of trials

made with two large ships, and these
confirmed the committee's conclusions
(13. A. report, 1880).

These results did not reach the com-
mittee tor nearly 3^ years; it was pos-
sible that they have remained still prac-
tically unknown, and that some ot the
"numerous collisions between the ships
of our own navy," mentioned by the
committee as occurring while they were
endeavouring "to execute ordinary move-
ments," might still be repeating them-
selves, OAving to unexpected alteration of

direction, due to the reversal of screw
reversing the rudder's action. Cable
news had recently been received that
eight destroyers had been damaged in u
fortnight. Vessels of this class train in
squadrons, sometimes at night, without
any lights, and they ran, therefore, un-
usual risks of collision. They had, how-
ever, twin screws, but it seemed not im-
probable that in their case also some
analogous effect of reversal would best

explain vague statements as to failure to

answer helm, or failure of steering gear
to act at a critical moment.

In conclusion, he claimed that the im-
portance of the subject justified bold ar-
gnnient from the particular to the gene-
ral, and submitted that, at the very
lea.st, he had made out an overwhelming
case for expeiimental trials with the
Togo, ae a first step towards ensuring
public safety in the future.

Mr. A. (). Green contended that marin-
ers wci-e acquainted with the effect which
the levcijal of the sciew had upon the
steering qualities of ships. But to ask
a captain to dash full speed ahead, rely-

ing only upon the action of his helm,
was to ask him to undertake a very
great risk. The approaching ship loomed
up big in front of him, and the ques-
tion was whether he would be able to
clear the large arc on the horizon. If
he went full speed ahead with a full

helm and failed to clear the ship in
front, the collision would be as bad as
it could be. Yet he knew that while
Ue reversed his engines, and was lessen-
ing the blow, he was, at the same time,
more likely to incur a collision. But he
knew further that if he did reverse his
engines and gave the order "hard a-port,"
he was sure of obtaining greater con-
sideration at the hands of the subsequent
court of marine inquiry than would the
captain who had determined to dash
"foolhardily ahead."

Further points of detail were discuss-
ed.
Mr. "iVard, in reply, said he realised

that the idea had yet to be driven into
the minds of courts of law. Thej' should
acknowledge that the man who drove
ahead was in the right.

Mr. Ward was accorded a vote of

thanks by the meeting for his paper.
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OCTOBER 14th, 1907.

The montlily meeting of the Royal So-

ciety was held at the Museum last even-
ing. His Excellency the Governor, Sir

Gerald Strickland, presided.
The following were elected members: —

Rev. F. H. Baring, M.A., F.R.G.S., Dr.
Lindsay Miller, Mr. M. Ma-son, and
Alderman H. T. Gould.

Tasmanian Emus.

The Secretary (Mrs. C. E. Morton) read
an extract from "Nature," in reference
to some hones of the small emu which
were sent to Professor Giglioli, of the
Royal Zoological Museiim, Florence, they
having been found by Mr. E. M. John-
ston and the late Mr. Alex. Morton on
King Island. Professor Giglioli stated

that the bonnes were absolutely identical
with the corresponding bones of Peron's
specimen from Kangaroo Island. The
same professor said:

—"We possess tvv'o

authentic skeletons and two mounted
specimens of Drcmseus ater (Peron),
which, in the first years of last century,
was abundant on Kangaroo Island; two
of these four specimens are in Paris, one
is in Florence, and one in Liverpool.
Mine is a skeleton, and is one of the
three brought alive to France by Peron
in 1803 from Kangaroo Island. The
Liverpool specimen is, I think,, not locat-
ed ; it is, undoubtedly, D. ater, but might
hail from King Island, or even from
Tasmania; it may be the 'lesser emu'
of the Rullock Museum, dispersed in
1819."

Electricity and Matter.

"Electricity and Matter" was the sub-
ject of a paper read by Mr. H. J. Spen-
cer. He remarked upon the progress that
had been made in the practical applica-
tion of electricity, some thirty years ago
there being no electrical industries in
existence. In 1831, Faraday discovered
the principle of the dynamo, but nearly
forty years elapsed before that great dis-
covery bore fruit. After referring to
some of the uses of electricity, Mr. Spen-
cer briefly touched upon the work of the
earlier investigators, and described the

phenomenon which led up to the elec-

tronic theory. Having taken his hearers
step by step up to the problem of struo-

ture, he said, ha^-ing reached the conclu-
sion that electricity, like matter,
atomic in structure, were they prepared
for the question, "Is electricity identicall
mth matter .P" He proceeded to discuss'
the subject, and concluded by pointing
out that the free motion of electrons in
a conductor created what was called
electric current ; their vibration gave ris

to ether waves or radiation, whether it|

be light or heat. The ether could onlj
be moved by electrons, hence the electron.!
appeared to be the source of all physical*
phenomena, and when they understood
better how to control its motions, thej
might be able to produce light without
heat; nay, further, 'perhaps to marehall
these invisible servants without the aid
of cumbersome machinery, and train
them to do our will by far simpler and
more efficient methods than we at pre-
sent use. To substantiate the theory, it

must be made to explain all the facts of
chemical combination and volency as
well, but to go into that would involve
much more time than was at his dis-
posal. The lecture was illustrated with
several interesting experiments.
Mr. Spencer was asked several question*

appertaining to the question by His
Excellency, and made interesting replies.
Dr. J. S. C. Elkington spoke of the

therapeutic value of electricity, and said
they rnust all concur that Mr. Spencer
had given them a most excellent and
interesting address.
His Excellency, in proposing a vote of

thanks to Mr. Spencer, said he had
furnished them with a very rapid, use-
ful, and concise demonstration of several
of the recent commereial successes in
the application of electricity. He had
enabled them in a few miniites to realise
what they could not understand from
hours, and, perhaps, weeks, of book read-
ing. He had enjoyed the evening's enter-
tainment very much, and on behalf of
himself and Fellows he tendered Mr.
Spencer their cordial thanks. (Ap-
plause.)
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gn picnunnam.

THE LATE MR. ALEX. MORTON.

TIk! nows of tlio doatli of Mr. Alex-
ander Morton, Director of the Tas-
manian Museum, will bo received with
regret bv the puhlif of Tasmania, to

wliom liis name lias long been a, Jioiise-

hold word, as also by scientific workers
throughout Australia, by whom he was
held in high esteem. Mr. Morton died
shortly before noon on Mondiay, May
27, 1907, at Whitniiuster Lodge Pri-
vate Hospital, Sandy Bay, near Hobart,
Tasmania, of which he had been an in-

mate for soime weeks. • The immedi-
ate cause of death was heart disease.
Born at Hardtimes Landing, Louisi-

ana, about fifty-tw^o years ago, the
son of a planter, Mr. Morton, while
yet a boy, m.igrated with his father
to Queensland. Morton senior invest-
ed what capital he possessed in a

. ii: a r plantation, but died before he
had time to bring his enterprise to a
suceessful issue. In consequence of

his father's death, Alex. Morton, who
was still young, was thrown entirely
upon his own resources : he had to
begin life at the foot of the ladder,
For a time, in colloquial phrase, he
roughed it ; he gained a livelihood hy
the means he found most ready to
hand, and at one period served as a
seaman before the mast. Subsequent-
ly the experience gained in liis younger
davs became invaiuablo to iiivii- for it

fitted him, as no other trainiiio; could,
for the missions which he was selectecl
to undertake by the Council of the Syd-
ney Museum and other scientific bodies.
Havino; joined the staff of the Sydney
Museum, he rose rapidly in the estima-
tion of the CounciJ, and of the Cura-
tor (Mr. Ramsay); and when it was
decided to send an exploring party to
-Sew Guinea, to the remote parts of
Queensland, and to the Andaman
Islands, he was chosen for the work,
and discharged his commission in a
manner which gave general satisfao-
tio.n. He visitecl places which had not
previously been explored by a scientific
collector, a fact which gives some of
his records a unique value. In the
course of time Mr. Morton came to
hold a high iMsition in the Sydney
Museum, and when the directorship
of the Tasmanian Museum became va-
cant, ahout 23 years ago, he offered
himself for the post. The Royal So-
ciety, in view of hi=. favourable recom-

mendation by the authorities of the
sister institution in New South Wales,
unhesitatingly appointed him. That
the Royal Society 'v\Tas exceptionally
hanpy in its choice has long been
universally admitted. The Tasraaarian
Museum in its present magnitude and
completeness is of Mr. Morton's crea/-

tion. He revised the classification of
the collection of specimens which he
found on talcing charge of the institu-

tion ; and not only did he i^evise it,

but he added to and increased it very
materially. His object was not mere-
ly to make the Museum a place where
the curious might gratify a taste for
novelt^- but a school for the instruction
of hoth local people aind visiting
scientists. His scheme of classifica-

tion enabled the inquirer to view the
natural history of the whole island,
as it were, in miniature. Besides be-
ing a Curator of all-round capacity,
there were some departments of his
work to which he devoted particular
attention, and in which he achieved
notable success. In ornithology and
ichthyology he made original re-
searches, and materially improved the
collections of specimens illustrative of
these branc-hes of aatural history. Mr.
Morton did not profess to be a con-
noisseur of art, hut with the means at
his disposal he did his best to get t.o-

gether a collection of pictures worthy
of the city. His success in securing
works of art on loan was remarlvable;
indeed, he succeeded when no one else
would think of making an attempffc.

As secreta.ry of the Royal Society, he
discharged his duties with the same
abounding energy, and to him must be
assigned in a large measure the credit
of having maintained public interest
in its discusisions. And while he was
ever ready to put his own shoulder to the
wheel, he possessed in a rare degree
the faculty of enlisting the serv.ices of
all whom he thought capable of assist-

ing. If an eminent scientist, visited
the city, the public never waited long
to learn that Mr. Morton had induc-
ed him to give the Royal Society the
benefit of his special Iniowledge. There
was another institution, the Science
Conference, in which Mr. Morton in-

terested himself, and on behalf of
which he worked with characteristic
-vigour. It benefited largely by hit
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powers of organisiation, and at criti-

cal times in its history lie wias largely

instrumeii'tal in preserving its exist-

ence.
Reference has already been made to

some of Mr. Morton's scientific expedi-

tions. It remains to speak of one or

two more. Some years ago lie was
commissioned by the Western Aus-
tralian Government to make ,a collec-

tion of the minerals of that State.

This he did in a manner at once suc-

cessful a<nd satisfactory to those con-

cerned ; and, thanks to the generosity
of the Western Australian Government,
the Tasmanian Museum was enriched
by large additions to its geological de-

partments. Another commission which
he undertook and successfully per-

formed was the importation of fish

from Canada. During the Canadian
winter he worked night and day, and
it is not improbable that the over-ex-
ertion then undergone contributed to

his breakdown in health. His activity

vvas by no means confined to the Mu-
seum. He was Director of the Bo-
tanical Gardens, Secretary of the Do-
main Commitjtee, and a member of the
Fisheries Commission. In these sev-

eral capacities he laboured with his

wonted energy and ability. He was
one of the oldest and most useful mein-
bers of the Southern Tasmanian Agri-
oultiiral Society, and assisted very ma-
teriially in bringing that organisation
up to its present prosperous condition.
Other societies benefited by his indus-
try and enthusiasm ; in fact, wherever
there -v^'as good work to be done for the
public or for any scientific or benevo-
lent object, there Mr. Morton was to

be found, and in his own way always
undertaking a large portion of the
work.
Of Mr. Morton one >vho knew him

LTitimately says:—"He w«s a warm and
loyal friend. If a man was ill he
would be willing to watch by his bed
all night, even though he scarcely knew
him. No man was more tender than
he was, and of all the men lever knew,
none was more afFectionate and loyal."

The deceased gentleman leaves a
widow and family of three daughters
and one son.
The interment of his mortal remains

took place at the Cornelian Bay Ceme-
tery on Wednesday, 29*ih ult. There
was a large gathering of sorrowing
friends.
The funeral of the late Mr. Alexander

Morton, whose remains were buried in

the cemetery at Cornelian Bay on the

20th May, 1907, was one of the most re-

presentative that has ever been wit-

nessed in Hobart. The flags at the

public and leading private offices, in-

cluding those of the S.T.A. and P.

Society, were at half-mast, out of re-

spect to one who had done so much tor

the community aniong whom his lot

was cast. For the deceased had not
only been Director of the Museum for a
great number of years, but had taken
an interest in, and had been personally
associated with, so many other institu-

tions of a scientific and general charac-
ter, each of which sent at least one re-

presentative to pay the last sad testi-

mony of respect, that the gathering at
the grave was typical of Hobart from
almost every * point of view. The
beautifully ornamented cofiin of polished
wood, with silver deoorations, was al-

nwst hidden beneath a mass of floral

wreaths, mute symbols of a sympathy
that was universally felt. There were
wreaths '"from his wife and family,"
from the nurses at Whitminster Lodge,
who had soothed his last sad hours;
from the Trustees of the Museum, also

from Messrs. J. and L. Arnold, and
Stanley, of the same institution ; from
Mr. A. G. Webster, chairman of the
Royal Society, and another from the
Council of the same; from Lebrena,
Holebrook, the residence of the Webster
family ; from Mr. E. Hawson, chair-

man of the committee of the S.T.A.
and P. Society ; from Mr. R. M: John-
ston, I.S.O., who had long been the de-

ceased's particular friend ;_ from Mr.
J. Wardman, of the Botanic Gardens,
of which the deceased had been the di-

rector • from Colonel Legge ; from the
president and members of the Hamilton
Society : from the committee of the
Arts and Crafts Society, in whose work
the deceased took the greatest interest

;

from the W.M., ofl&cers, and brethren
of the Tasmania Union Lodge ; from
the members of the Tasmanian Field
Naturalists' Clilb, to which the de-

ceased had rendered valuable assist-

ance in many ways : from the Tourist
Association • from Mr. G. A. Webster,
M.B. ; from Mr. W. P. lay'lor and
fami'i from "Marie, with love and
deep sympathv-" and last, but as-

suredly not least, ''from his little

friend, Eric Waugh."

The funeral cortege left the Museum
shortly after 2.30 p.m. There were a

large number of carriages, the first con-
taining the chief mourners — Master
Morton, the deceased's only son, and Mr.
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C. Westbrook, his son-in-l;i\v, Avith whom
were Mr. A. Q. Webster and Mr. K.
M. Johnston, T.S.O. The Governor's
carriage followed next, His Exceilomy
being* ropicsciitod by Mr. George
Browne, I.S.O., private secretary.
The following gentlemen -were also

preeent : — The Acting Premier
(Hon. W. B. Propsting, M.L.C.),
and the Minister of Lands (Hon.
Alee. Hean) ; the Speaker of the
Assembly (Mr. J. G. Davies, C.M.G.^,
Messrs. A. G. Webster, Bernard Shaw,
I.S.O. R. M. Johnston, I.S.O. , F.L.S.

;

Thos. Stephens, M.A., F.G.S., : Rus-
sell Young and Colonel W. V. Legge,
R.A. (trustees of the Miiscum)

;

Sir Elliott Lewis, K.C.M.G. : Judge
Clark ; Bishop Delany, and Revs.
M. W. Gilleran and P. R. Jlennebry

;

Canon Shoobridge (representing Bishop
Mercer) : Messrs. A. Roid (Under Trea-
aurer), J. K. Reid (Clerk of the House
of Assembly), who also represented the
kirk session of St. Andrew's ; and E. C.

Nowell, I.S.O. (Clerk of the Legislative
Council); Senator Mnlcahy; the
Mayor (Alderman C. D. Haywood") and
Aldermen A. Crisp, G. Kerr, and H.

T. Gould; the Solicitor-General (Mr.
E. D. Dobbio) ; Hons. W. H. Burgesa
Arthur Morrisby, M.L.C., and Stafford
Bird, M.H.A. ; Captain A. C. Parker
(representing the Comniandaat) ; the
Surveyor-General (Mr. E. A. Counsel);
Rev. G. W. Sharp; Messrs. E. Hawson
(chairman of oommittee), Leslie Mur-
doch (secretary), and members of the
S.T.A. and P. Society; Mr. A. Wer-
theimer (secretary) and members of th»
Tourist Association ; Mr. J. E. C.
Lord (Commissioner of Police) ; Drs.
E. L. Crowther, M.H.A. , Gregory
Sprott (City Health Officer), G. H.
Butler, M.L.C., E. J. Crouch, E. W.
J. Ireland, and A. H. Clarke; Mr. J.
Wardman, Colonel Warner, etc.

The cortege drove up Elizabeth-
street to the cemetery at Oor-
neliau Bay, where the deceased's re-

mains were laid to rest. The Rev.
James Barr, of St. Andrew's Church,
in accordance with the expressed desire
of the deceased, conducited the funeral
service, which was of the simplest
character. The funeral arrangements
were in the hands of Messrs. A. Clark
and Son.



T^sport of \\\z T^oyal 5ocidy of Zra5n\ania for the

year 1907.

The Council of the Royal Society of Tasmania present to

the Annual General Meetina; of Members theif Annual Report
upon the operations of the Socifty during the year 1907.

Eight ordinary and three special general meetings of the
Society were held.

The Members of the Council were engaged for some months
'on a revision of the Rules of the Society, which had become
unsnited to the present conditii.'ns. The revised draft was
approved and adopted at a special general meeting held on
December 23rd, and the rules are now printed.

One of the new rules provides for the admission of Asso-
ciates ab a fee of 15/- per annum. Pro\ision is made also for

the establishment of sections for the study of particular

branches of science, named as follows :

—

Section A.—Natural History and Geology, including field

excursions.

Section B.—Medical Science.

Section C.—Biology.

Section D.— Australasian History, Geography, and Ethno-
logy.

Section B. has been in operation for some years, but is only
now included in a general scheme.

Members of the Council and the Society deeply regret the
death of their late Secretary, Mr. Alexander Morton, which
took place in May last.

Early in July a Member of Council, Mr. R. M. Johnston,
I.S.O.. v'isited England and America to represent the Society

and the Tasmanian Museum at a Zoological Conference in

Boston, U.S.A., and at the Centenary Meeting of the Geological

Society in London. Mr. Johnston was the bearer of a memorial
from the Council on the occasion, conveying the greetings of

the Society to their confreres in scientific work.

The membership of the Society has kept at about the level

of the three previous years. Fourteen new Members were
elected: seven were lost by death or resignation. It is hoped
that with the new year an increase in membership and a

greater number of scientific papers will widfu the scope and
strengthen the position of the Society. His Excellency the

Governor, who is the President, has taken a great interest in

the welfare of the Society, and whenever possible has presided

at the monthly and special meetings.

One change has been made in the personnel of the Council.

Professor Neil Smith having resigned his place has been filled

by the election of Dr. J. S. C. Elkington.
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The following Papers were read during tiie winter

season, 1907:

April 29th.
—

" A Review of the Year's Topics of Scientific

Interest."—His Excellency the Governor.

May 14th.
—

" The Stone Implements of Tasmanian Aborigines.
—Dr. F. Noetling.

June 11th.— 1. "Note on the Ben Lomond Plateau and the
Discovery of High Land at the North End."—Col. W. V.
Legge, R.A.

2. " The Ben Lomond Bange—The Height of

Legge Tor."—Messrs. L. F. Giblin, B.A. and E. L. Piesse,

B.Sc.

3. " The Germ as a Friend in Therapeutics.—The
Opsonic Index."—Mr. E. J. Roberts, M. B.

July 8th
—

" The Northern Territory."—Senator Dobson.

August 14th.—"Collisions at Sea.—The effect of screw reversion.

—Mr. W. F. Ward.

October 14th.
—

"Electricity and Matter."—Mr. H. J. Spencer



NOTES ON THP: TASMANIAN AMORPIIOLITHES.

(By Fritz Noel ling, M.A., Ph. D., etc.)

I. INTRODUCTION.

The application of the terms: Eolithic, Palaeolithic,

and even Neolithic to designate certain groups of stone

implements, has of late become very erratic and uncertain.

It would trangrcss the limits of this paper to discuss the

causes of this vacillation, but it is suflFicienb to say that

tlie so-called "biological" moment is a good deal responsible

for this uncertainty. Tools and implements wrought by

human hands, whether at the dawn of mankind, or in the

heyday of our present civilisation are lifeless objects, and

no" matter of argument will ever instil them with life.

Tbese objects are the produce of a more or less advanced

technical skill of their makers, and therefqre the represen-

tatives of certain technical stages, which must not neces-

sarily have existed simultaneously all over the earth.

Form 'alone, unsupported by other evidence, is no prool

of age, this we may take as granted, and all modern

authors agree on this point. The best and safest way is

therefore to divest the terms Eolithic, Palseolithic, and
Neolithic of all connection with age, absolute or relative,

and to consider them as terms, merely used to express a

certain stage of -finish—in other words, to represent cer-

tain technical stages during the general evolution of hu-

man life. If applied in this restricted sense only, the

above terms lose at once all their uncertainty, because it

is easy enough to define the essential features of a given

technical stage.

If we let the bewildering mass of relics which innum-

erable generations have left behind pass review, one fact

becomes conspicuous at once. There is a large group of

implements which leave no doubt that it was the intention,

the will of their makers to produce a certain, well-defined

form. These implements bearing evidence of the intention

or will to produce a certain shape may be conveniently

termed : Morpholithes. The other large group repre-

sents all those numerous, shapeless implements, which bear

no evidence of the maker's will or intention to produce a

definite shape. This group of implements may fitly be

termed : Amorpholithes.
It will at once be seen that the Amorpholithes repre-

sent a lower technical stage than the Moqoholithes, and
that of necessity they are not so conspicuous objects as the
latter. In fact, it is almost impossible to distinguish the
lowest types of Amorpholithes, that is to say, objects

wrought by human hands, from specimens accidentally

produced by natural causes, unless we have some unshak-
able evidence in proof of their artificial nature. It is

probably this difiiculty, and the reluctance to express a



definite opinion on an object which, after all, may only
be a lusus naturae, which accounts for the mditference, not
to say contempt, with which this branch of the prehistoric

science has generally been treated. Only quite recently

the enormous importance which these rudely manufactured
implements bear on the history of our race have been fully

recognised, mainly thanks to the energetic and skilful

work of the Belgian geologist, Rutot, in Bruxelles. Eutot
tei-med those specimens which he found in the diluvial

strata of Belgium, and of late, as he tells me by letter, even
in beds of Miocene and Oligocene age : Eolithes. It is

in my opinion unquestionable that this term is too widely
circumscribed, and that among a larger number of Eolithes

in the meaning of Rutot, we can, with tlie greatest

ease, distinguish a certain number of specimens which ara

always characterised by two veiy different faces. One
face is always flat, and, as proved by the bulb of percussion,
unquestionably represents the plane of fracture when
struck off from the parent block. This' face never shows
any traces of secondary trimming or chipping. Flatne^
was an essential feature of this face, and as we shall pre-

sently see this flatness was not accidental, resulting from
the flaking off the implement from a larger block, but a

feature that was desired, intended, to produce when the
implement was manufactured. Quite different is the ap-

pearance of the opposite face ; this is always convex, and

always more or less worked or trimmed.

The name of Archaeolithes has been suggested for this

group of Amoi-pholithes, and though this term has not

been generally accepted, yet the study of our Tasmanian
Am >rpholithes has convinced me that it fits adiiiiral)iy to

the largest number of the specimens found in this island.

I therefore divide the Araorpholithes into two groups,

viz :—Eolithes and Archseolithes. As Eolithes, I define

all those Amorpholithes which show traces of use only,

but no traces that they have been subjected to previous

chipping or trimming. Eolithes are, in fact, the most

primitive tools human beings ever used- Conveniently

shaped pebbles picked up anywhere, shaiio-edged pieces of

rock, in Tasmania, handy pieces of columnar Diabas; in

faxt, any piece or fragment of stone that primitive man
could use for his. simple purposes, without previous dress-

ing, constitutes an Eolithe.

As Archceolithes, I define all those Amorpholithes

which previous to use have been subjected to a more or

less elaborate dressing which, however, was strictly limited

to niip facp only, the convex indK-al face (1), while tlie opposite

poUical face always remained flat, and was never subjected

to working.

(1) An explanation and the reason for introducing these new terms will le given

later on.



Neither Eolithcs nor Archaeolithcs sliow tlic slightest

trace of symmetry. Of course, no symmetry can be expected
in any casually picked up stone ; if it exists, it is acciden-

tal and not intentional. One might, however, expect some
sort of symmetry in the wrought Archa^olithes, but not a

single specimen among the numerous Tasmanian Archa^o-

lithes, which I examined, has shown the slightest trace*

of symmetry. Some specimens have come to my know-
ledge, wh'^b prove that a great amount of work must have
been spent in working the elaborately chipped, indical

face, but the outline of these implements is devoid of all

symmetry. And can there be any greater difference, as

far as symmetry is concerned, than between the flat, polli-

cal and the convex, wrought indical face?

Now let us turn to the Morpholithes. The chief

characteristical feature besides" the intentional form is

symmeta-y. The Moiioholithes are symmetrical m two
directions ; the bilateral symmetry is most probably the
result of the intentional form, but in addition to this there

is no longer a difference between pollical and indical face.

In Palaeolithic as well as in Neolithic implements, the

faces on either side of the w^orking edge are the same. The
Palfeolithes and Neolithes are wrought on both faces, bhe

Archseolithes on one face only, a fundamental difference,

which, in my opinion, has hitherto not been suttitcientiy

recognised.

The above principles have been embodiea in the »ub-

ioined table, which concisely sets forth the differences be-

tween the great groups of stone implements.

Implements

iviihout

an Intentional Form.

Unsymmetiical

:

I. Amorpholithes.



The different stages of the evolution of technical skill

in the production of stone implements is clearly expressed

by this" table, but, though technically the t^olithes repre-

sent the lowest, the Neolithes, the highest types of ston&

implements, ' it does not necessarily follow, that from a

chronological point of view the Eolithes must
always be the oldest, the Neolithes the youngest

implements. "Mere roughness of form, unsupported,

by other evidence, is no proof of the antiquity of an

implement,'" is one of the rules which every student of

prehistoric relics should constantly keep in mind.

If we v/ish to ascertain the age of any stone imple-

ment, we must abandon the view of deducing ic from form
alone, and sesk for more reliable evidence elsewhere. The
safest, and at the same time most trustworthy evidence,

are geological and pal^ontological data, but these are, un-

fortunately, not always available. In the absence of re-

liable data as to age, it is well to jremember that, though,

from a point of technical skill, a certain implement may
be much lower than another one, the former may be ab-

solutely much younger than the latter. The Eolithic-

Archfeolithic civilisation still prevailed in Tasmania, while
Europe had already passed through all subsequent stages,

up to oixr present day civilisation, and it is more than pro-

bable to assume that in the early days of its history cer-

tain parts of Europe had already advanced to the j-'alaeo-

lithic, even Neolithic stage, when others still remained in.

the Eolithic or Archseolithic period.

The study of the Archaeolithes has proved that there
exists a wide gulf between Amorpholithes and Morpholi-
thes. However rudely finished a Palaeolithe may be, by its

symmetrical, intentional foi'm, it is closer related to the
most highly finished Neolithe, than the most elaborately

worked unsymmetrical Archaeolithe is to the same Palaeo-

litTie. From the most rudely chipped Palaeolithe to the
most highly wrought Neoilithe is only a matter of

gradual improvement of the technical methods employed.
Palseolithes and Neolithes are merely the starting and
terminal point of one continuous cliain, but an Archaeo-

lithe can never become a Pal?eolithe without absolutely

losing its most essential and characteristic features-

The Archteolithic man grasped his implements with
his fingers only, and he accordingly wrought his tools to

that effect. Artificial hafting was unknown to him. if

he wished to get a firai grip, it was indispensable that the

thumb should have a good rest, hence the necessity of pro-

ducing a good pollical face.

Palseolithic man did not trouble about the production

of a pollical face ; no longer did he grasp his implements
with his fingers. He had made the greatest invention that



mankind ever made, that which opened the way to higher

evolution, the artificial hafting of his tools- \Vhon imple-

ments were haftcd the necessity of producing a firm rest

for the thumb could be dispensed with, both faces could

be wrought, thereby unquestionably increasing the ethci-

ency of the tools.

I cannot dwell here on the question of a passage stage

between Arclia>olithic and raUTolilhic implements. To us

highly civilised beings, the step from an Archaeoiithe to a

PaliEolithe is so simple, so easy, that it seems unintelli-

gible that a race existed for uncountable generations

without making it; yctitisi certain that the Tasmanian
Aborigines never made that step- They had reached the

Archasolithic stage of evolution, and though this stage must
have lasted for an almost unmcasui-able period, and though

certain individuals must have acquired a great skill in

working the indical face, they never got beyond it- There

Arose no inventive genius among them who substituted tno

ai-tificial hafting of implements to the natural grasp of

the fingers, turning the Archaeoiithe into the more efficient

Paljeolithe!

The fact that there existed in Tasmania an absolutely

pure Eolithic-Ai-chseolithic civilisation almost up to mod-
ern times, is of the greatest interest. Unfortunately, this

fact has only been recognised when it was too late to col-

lect information which would have shed a flood of light

on the early history of our own race. Many a problem
that will remain such for ever, could have been satisfac-

torily cleared up had the great importance of the Tash

manian race with regard to preliistorical study been earlier

recognised. As it is, we have to content ourselves by
carefully studying the few indestructible traces the race
has left behind, viz., their stone implements, and to at-

tempt combining the results of our studies with the few
scanty data that have been delivered to us about the life

of the Aborigines. In order to arrive at some conclusions

which may be of the greatest importance in clearing up the

early history of our race, I will attempt here to give a few
observations, based cm my own studies, but I wish to state

they are far from being exhaustive.

II.—DESCRIPTION OF THE TASMANIAN AMOK-

PHOLITHES.

1.—HISTORICAL SUMMARY.

It would be beyond the limits of this paper to give

an exhaustive summary of the work previously done.

Apart from a few scattered, though valuable notes in the



proceedings of this Society, the most important account

will be found in Johnston's admirable G-eology of Tas-

mania. Mr. Johnston was the first who definitely settled,

the question of the nature of the stone which the Abori-

gines used for their implements- He proved that this

stone was in most cases a metamorphosed sedimentary

rock which, by the outbreak of Diabas, had been altered

into cherts, homstones, and porcellanites. Mr. Johnston
was also the first to recognise that one side of the imple-

ments was invariably flat, while the opposite only was

"wrought, and that the chipping was always directed away
from the flat side, and he particularly dwelt on their un-

symmetrical shape. In none of the subsequent books on
Tasmania has the subject of the stone implements received

the same amount of scientific treatment as in Johnston's
Geology.

Another name I wish particularly to mention in con-

nection with this subject is James Scott, once surveyor

at Launceston. In a memorandum sent to R. Gunn, Secre-

tary of the Royal Society, written in 1873, Scott makes
the following most important statement:—

"In using the flints the thumb was placed on the

flat surface, and held by the other fingers resting m tlie

palm of the hand."

To my knowledge this is the only definite statement

that has been delivered to us, as to the way the Aborigines

held their implements when using them, and as it is made in

such a simple, clear and concise way. it is of greater value

than a much longer, but hazy description. There can be

no mistake as to how the Aborigines held their imple-

ments, and all other opinions advanced are not of. the

slightest value, in face of the statement made by this

keen observer. It is most fortunate that this observation

has been recorded, but I fairly doubt whether Scott had
ever any idea as to its extreme importance, as we will pre-

sently see.

I need not dwell on the accounts contained in

Brough Smyth "s account of the Tasmanian Aborigines, nor

on the same subject mentioned in Ling Roth's book on the

Aborigines of Tasmania, both are mostly extracts of the

papers previously mentioned. The most important refer-

ence to this subject is contained in the introduction to

Ling Roth's book, written by Professor Edward B- Tylor,

who also published a short paper in the Journal of the

Anthropol. Inst, of London.



2. CHARACTERISTIC FEATURES OF THE TAW-

MANIAN STONE IMPLEMENTS.

If we examine any larger collection of implements

made by the Tasmanian Aborigines, the most striking fea-

ture we notice is a bewildering mass of forms, none

of which are exactly alike, and the total absence of any

definite intentional or conventional shape. We may ex

amine them over and over again, there is sort of genera^

likeness, a family likeness so to speak, but each specimei/

constitutes an individuality of its own, different from alf

the others. This absolute want of any intentional shape

at once fixes their position in the scale of evolution, ana
they must be considered as belonging to the first and lowest

group of stone implements, viz., the Amorpholithes.

Tho next question to answer is, do they represent

Eolithes, Archjeolithes, or a mixture of both groups. At
first it seems almost hopeless to decide this question; by

far the majority of specimens show a flat face, and oppo-

site to it a more or less wrought, convex face. These speci-

mens must be considered as Archasolithes ; if we sort out

those, there still remain a fair number, which, although

they have been used, unquestionably prove that they never

were subjected to any kind of working previous to being

used. These specimens have all the criteria of the Eolithes.

The Tasmanian stone implements ansv/er, therefore, to

the definition of Amorpholithes, and include the two

groups distinguished, viz., Eolithes, and Archaeolithes. Not
a single specimen has come to my knowledge which has

been wrought on both faces, and it is therefore absolutely

certain that the Aborigines never reached the higher

Palaeolithic stage of evolution-

The next question to be decided is : Is there any way
of further subdividing the above two groups into separate

and distinct classes? At first this seems to be a hopeless

task, inasmuch as not two specimens are exactly alike-

But by observing certain broad principles, which will pre-

sently be explained, it is possible to sort out a number of

specimens which have some features in com*mon. it will,

however, soon be noticed that these groups merge so im-

perceptibly into each other, that though two specimens re-

presenting the extremes of each are apparently widely

different in shape, they are so intimately connected by
intermediate links, that it is possible to form a continuous

chain of passage from one to the other. It is often quite

arbitrary whether we consider a specimen as a lamelliform
scraper, a chopper or a knife, inasmuch as it might be rang-

ed in any one of these classes.

The difficulties of a systematic arrangement prove con-

clusively the absence of any intentional shape, and also



that a certain class of tools was- not wrought to serve one
purpose, while another was intended for quite a diiierent

one (example : knife and battleaxe (celt) of tiie Palaeo-

lithic or Neolithic industry), but that any implement was
as fit for the simple purposes it was required as any other

specimen.
Before proceeding any fui'ther, it may be well to ex-

plain two scientific terms which I introduced, in order to

render description more concise. Above, I referred to

Scott's important observation, that the Aborigines, when
using the implements, held them in such a way that the

thumb invariably rested on the flat side or face. It is only

too natural to distinguish this face as "thumb-tace," or to

use the more scientific Latin term : Pollical-face, from the

opposite one. The opposite, convex, and always wrought
face, may fitly be termed Indical-face (from "index, ' first

finger).

The Archseolithic implement, however crudely wrought
it may be, will, therefore, always have two distinct physio-

logical faces : the Pollical and the Indical face. In the

Eolithic implement, which was grasped without being pre-

viously wrought, this diflFerence has not been developed

yet, while in the Palaeolithic and Neolithic implement it

had disappeared again.

This is, in my opinion, the most important discovery

the study of the Tasmanian Archseolithes has led to, and as

I particularly wish to say thanks to that keen and enthusi-

astic observer, the late Mr. Scott- None of the authors

who have dealt with Archseolithes, not even our greatest

authority on the subject of stone implements, Sir John
Evans, have recognised that the smooth face of the more
primitive "Palceolithic'' implements as they were called,

is more than an accident resvilting from the blow when the

implement was flaked or struck off from the parent block.

Had it not been for Scott's observation, we would have
never known that the flat face of the Archseolithic imple-

ment had an important physiological signification, that it

was in fact its essential feature, brcause there were no means
of firmly grasping it. unless a flat face was produced on
which the thumb could rest- The importance of a smooth
and flat Pollical face will at once be seen when we examine
a larger collection of Tasmanian Arclijeolithes- Every
specimen that has an elaborately wrought Indical face is

invariably distinguished by a particularly even and smooth
Pollical face. Not a single specimen have 1 found m
which a highly wrought Indical face was combined with a

rough uneven Pollical face. Of course numerous instances

occur in which, though the Pollical face is smooth and flat,

the Indical face is only moderately worked. However,

one thing seems certain, if an aboriginal workmaoi suc-

ceeded in striking off a nice flat Pollical face, he usually



valued this flake, particularly if it was a tino grained,
dark-blue cliei-t, so much that he spent a good deal of work
in shaping the tiidical face. In my opinion, this obser-
vation proves conclusively the importance of the Pollical

face, that it was the essential feature of liie Archaeolithic
implement, and that a good flat Pollical face practically

determined the working of the Indical face.

I have not the slightest doubt that onee the signili-

cance of the Pollical face has been recognised in Europe,
the study of the Aichaeolithes will take quite a new turn.

If we now turn our attention to a closer study of the
Tasmania!! implements, we will find, that irrespective of

the purposes for which they were used, the following classes

can be distinguished.

A. NATURAL PIECES OF COLUMNAR DIABAS.

B. WATERWORN PEBBLES.

, a. One edge has been either used directly without
previous work, or a few flakes have been
rudely chipped off.

b. Flakes of Pebbles. The Pollical face is repre-

sented by the plane of fracture, the Indical

face is formed by the crust of the pebble, or

has been slightly improved by chipping.
1. Indical face unaltered.

2. Indical face chipped.

c. Flakes of Pebbles, in which the Indical faco is

represented by the plane of fracture.

€. IRREGULARLY SiiAPED, ANGULAR IMPLE-
MENTS, GENERALLY OF CONSlDJiiKABi^E

THICKNESS, AND FREQUENTLY OF i^AKGE

SIZE.

a. Irregular lumps showing traces of a considerable

amount of work being spent on them. These
may be either nuclei or unfinished rejects.

l>. Irregular, angular fragments, without a well-de-

fined Pollical face, probably mostly waste
from the manufacture of other specimens.

1. Edges merely used-

2. Edges trimmed previous to use.

c. Specimens showing a distinct Pollical face, which
is generally rather uneven. The indicai

face shows a few large flakings.

1. Edges merely used.
' 2. Edges trimmed previous to use.
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It is often difficult to keep groups C-b and C.c separ-

ate from the more lamelliform instruments of group D.,

and it is almost impossible to distinguish the more elab-or-

ately worked implements of Cc/2, and those of group Ea.

Likewise the three groups pass into those of group F.

D. LAMELLIFOKM IMPLEMENTS.

These are flakes properly speaking, and they are ais-

ting'Uished from the former by their small thickness, and
being struck off from a large piece of rock, they naturally

show a well marked Pollical face. They are distinguished

from group B.b. by the natural crust being removed by

working.

a. Specimens of very irregular shape, without any
traces of use, or chipping- These are evi-

dently rejects-

b. The same as the former, but the edges show
traces of use.

c. Like the formei;, but the Indical face is roughly

flaked, aaid the edges trimmed and used.

d. Semicircular flakes. The convex edge is gene-

rally nicely trimmed.

e. More or less oval or quadrangular flakes, whose
Indical side is well worked with trimmed
edges.

f. Like the former, but of more discoidal forjn-

E. CHOPPERS.

Under these names I include all those implements of

considerable thickness in which the length does not much
exceed the breadth, with a well-developed Pollical, and a

more or less elaborately wrought Indical face- The edges

are mostly neatly trimmed. This group comprises the most
highly finished Archfeolithes, and, as it is naturally a large

one, a number of sub-groups can be distinguished. If the

tliickness becomes small, it is often impossible to distin-

guish it from the former group, or if the Indical face is

not much wrought from group Cd.

a. Specimens of somewhat iiTegular shape.

b. Specimens of circular shape ; when these speci-

mens are rather thin it is impossible to keep

them separate from D.f.

c. Specimens of oval shape. According to thickness

this group passes either into De., Eg., or Fg.

d. Specimens of more or less quadrangular shape.



c. Specimens of trapezoidal sliapc. This group
foi-ms the passage between the former and the

following one.

f. Specimens of triangular shape These form a

very interesting group, and at least ten sub-

groups could be distinguished These are

:

1. Right-handed specimens.

2. Left'handed specimens-

3. Isocoecle specimens with concave basis

4. Isococclo specimens, with convex basis.

5. Isocoecle specimens, with convex basis, ramer
thin.

6. Isocoecle specimens, both sides comcave.

7. Rather flat, with strongly convex basis.

8. Rather fiat, with left side concave.

9- Rather flat, with right side concave.

10. Specimens with rather a convex Pollical face.

g. Specimens of great thickness, in Wi^ich tae length

exceeds breadth considerably. These speci-

mens practically form the passage to the
following group. On account of their thick-

ness they cannot be classified as knives,

though on account of their elongated fonti

they ought to be included among the follow-

ing group.

F. KNIVES.

Under these names I include all those implements in

which the length considerably exceeds the breadth. The
typical specimens are rather thin, and link themselves by
this feature to group D.e. (lamellifonn flakes of oval

shape). Other specimens are of a considerable thickness,

and in that case it is difficxilt to distinguish them from
group E.g.

According to the number of longitudinal ridges on
the Indical face two large sub-groups can be distinguished,

riz :
—
I. One-ridged specimens- This type has only one-

longitudinal ridge more or less in the middle
of the Indical face.

a. Specimens of considerable thickness, frequently

pointed at one, sometimes at both ends. (See

E.g.)

b. Flat specimens, pointed at one end.

c. Long and narrow specimens, both edges welt

trimmed-

d. Short and broad specimens almost triangular.



e. Specimens ending in a very sharp point, generally

of considerable thickness, and with a rather

iri'egularly worked Indical face.

g. Rounded at one end.

II. Two-ridged specimens. In this specimen the

median ridge has been removed by striking off

a longitudinal flake, and, instead of one, there

are now two longitudinal ridges.

h. Flat and rounded at one end.

i. Flat and pointed at one end.

k. Flat and rounded, but having both the longitudi-

nal peculiarly curved.

1. Rather thick and rounded at one end.

G. CONCAVE SCRAPERS.

This group includes all those specimens with one or

more concave edges. If tvs^o edges are concave, they are

separated by a most peculiar tongue or bill-shaped pro-

t^uberance. which is sometimes pointed ; sometimes rounded.

a. One concave edge only.

b. Two concave edges; protuberance rather long,

rounded at the end. (JDuck-biUs).

c. Two concave edges; protuberance short pointed-

d. Protuberance short, broad and rounded, not well

set-off against the edges.

e. Triangular implements, with broad butt-end, and
two concave longitudinal edges. (^Langueg-

de-chat).

H. COMBINATIO'N IMPLEMENTS.

In this kind of implements one edge has been used as

a knife or chopper, while the one or two more have served

as hollow scrapers.

I. IMPLEMENTS, DOUBLE-EDGED.

In these the traces of use are on one edge restricted

to the Indical, on the other to the PoUical face.

K. RECHIPPED IMPLEMENTS.

Specimens which, after having been vised and rejected,

have been picked up by a later generation, with a view of

using them again.
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L. PIECES OF GLASS.

M. MAGIC OR SACRED STONES.

This is a" very peculiar group of the Tasmanian stone

implements, and consists of watcrworn pebbles, mostly of

Diabas, which were subjected to a very rough treatment.

a. Flat boulders, showing a rough indented deprea-

sion in the centre of cither both or one face

only. The edge is frequently very much bat-

tered.

b. Flat boulders which have been subjected to a>

considerable amount of grinding.

N. HAMMERSTONES.
Spherical pebbles of Diabas, more or less battered all

over the surface.

O. PIECES OF RED OCHRE.

P. UNFINISHED REJECTS AND BROKEN IMPLE-
MENTS.

Q. SPECIMENS FOUND IN NATIVE QUAKKIES.
These naturally include all the groups above mention-

ed.

R. SPECIMENS WHICH HAVE BEEN EXPOSED
TO THE ACTION OF FIRE.

This classification distinguishes, therefore, 17

main groups, or, if we omit group P, the

broken and unfinished specimen group, Q, those found
in quarries, and R, and distribute them among the
others, there remain 14 main groups divided in-

to 55 classes and subclasses- This may, perhaps, seem
somewhat astonishing, considering the limited pui-poses to

which these primitive implements were applied, but I can-

not sufficiently lay stress on the fact that the above classi-

fication is a purely artificial one. Some sort of classifica-

tion or system is indispensable in order to master this

chaos of forms, and the above is the outcome of several

attempts. "Whatever its faults may be, and they are pro-

bably numerous, it has one great advantage, it is elastic.

New classes can be added to the main groups, and even

some of those now existing can be cancelled without mate-

rially altei'ing the whole system. If it is borne m mind

that various groups and sub-groups pass so imperceptibly

into each other it would, perhaps, be better to reduce their

number. It is difficult to decide whether such a course

would be advisable or not.
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Supposing we were to deal only with those Archseo-
lithes which actually served as tools, therefore omit groups
M. (magic stones) and O. (red ochre); and distribute the
following groups : K. (rechipped implements) ; P. (broken
and unfinished rejects); H- (combination tools); I., L., N.,
(hammerstones)

; Q. (specimens found in qua^^rries) ; R.
(specimens which have been exposed to fire), among the
other groups, and if we further distributed parts of group
B. (waterwom pebbles and flakes thereof), as well as group
C among the remaining groups, the result would be the
following five large groups :

—
I. Arch£eolithes of considerable thickness, in which

the length does not exceed the width

:

Choppers.

II. Archaeolithes of small thic"kness, in wnich the
length does not considerably exc&sd the
width : Scrapers.

III. Archseolithes in which the length considerably
exceeds the width : Knives.

a. Thick and pointed, or rounded.

b. Thin and pointed* or rounded.

IV. Aixhaeolithes with one or more concave edges

:

Concave Scrapers.

Such a simple classification would have its undoubted
advantages; but if we were to carry it out in practice, we
would find the groups so large and unwieldy that a further

subdivision would soon be necessary. It could not be con-

sidered as a very natural one, either, because a thin-

ner chopper could serve as scraper, and a more elongated

scraper as a knife; while one edge of a conveniently shaped'

concave scraper may have been used as a chopper, a scraper,

or a knife. On the whole, I therefore think that the more
detailed classification is the practical, because it allows any
implement to be classified.

3. DESCRIPTION OF TYPES REPRESENTING THE
DIFFERENT GROUPS OF AMORPHOLITHES.

A. PIECES OF COLUMNAR DIABAS. (1.)

These specimens are well-known to every collector of

Tasmanian implements, and they are invariably, though
not very frequently, found on every camping ground.

(1) Much as I would like to illustrate each of the groups above distiuguishecl by-
giving a representative photograph, I must, on account of expenses, limit myself
in reproducing the most important types only. For a similar reason, and in order
not to make the paper too lengthy, I must restrict myself to groups A-H, and M,
omitting all the others. Those who wish to inform themselves on the subject of na-
tive quarries (Q), and the magic stones (M), I refer to Vol. I of the Tasmanian Field
Naturalist No. 2 and 3, in which thesa subjects have been exhaustively dealt with.
I propose dealing with those that are still outstanding, in particular the red ochre
and the pieces of glass, as well as a comparison of European and Tasmanian
Amorpholithes in subsequent papers.



15

FIG 1. (i>)

PIECE OF COLUMNAR DIABAS : Gcilston.

This prototype of every human tool is nothing else

but a piece of columnar Diabas, which has been picked up
at such places where the Diabas on cooling from its molten
state, instead of contracting into huge columns, produced
smaller ones, which were from their shape eminently suit-

able as choppers. Had the rock been less brittle, these

natural pieces of Diabas would have been very efficient

tools, but their extreme brittleness made them very unsuit-

able even for the limited wants of the Tasmanian Abori-
gines. Space does not pemiit to dwell longer on this type,

which is full of the deepest interest. I shall have, pro-

bably, an opportunity of dealing with this subject in a
separate paper.

B. WATERWORN PEBBLES.
Next to the pieces of columnar Diabas, ordinary water-

worn pebbles represent the lowest type of implements.
Any flat pebble might be used, provided it had a fairly

shai-p edge, which made it suitable as a chopping tool

without previous trimming. A very characteristic specimen
is shown in the following figure.

FIG. 2.

Ba. WATERWORN, FLAT PEBBLE USED A!S

CHOPPER. Shene (Pontville).

Another more frequent type are pebbles which, at the

butt end, still preserve their original surface, while the

other end is more or less flaked. It is difficult to say

whether these traces of wear and tear are solely due to

use, or to intentional flaking, the result will in both cases

be practically the same, though it is evident that Doth

represent two different classes of implements, l^he former
are Eolithes, the latter are Archaeolithes, which were never

finished, and rejected.

The most frequent types of group B, which can also

be considered as the lowest Archseolithic type, are flakes

of pebbles still preserving their original crust as tne Ju-

dical face, but being always characterised by a Pollical

face. In thickness, as well as as in shape, these flakes vary

considerably, and it is unquestionable that they have been

struck off from a larger block. Sir John Evans calls this

type "external flakes." Some of the thinner ones, whicli

(•2) All figures considerably reduced in size.
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had a fairly good Pollical face and a sharp edge were
utilised without further impi^ovement, while it seems fairly-

certain that others were intended for further improvement,
but that for some reason or other they were rejected with-
out being finished, though it appears that in some in-

stances even these uncompleted implements were used. A
good specimen of an external flake, which was utilised

just as it came off from the parent block, is shown in

fig. 3

FIG. 3.

Bb/1. TYPE OF EXTERNAL FLAKE, WHOWING
TRACES OF USE ALONG THE UPPER EDGE.

Found by Mr- L. Brownell, at Geilston.

Another specimen, of the more elongated kind, which
shows traces of work on the Judical face, is represented
in fig. 4.

FIG. 4.

Bb/2. TYPE OF ELONGATED EXTERNAL J^LAKE,

SHOWING TRACES OF FLAKING AT TH±:

BROADER END. (BUTT END.) Old Beach.

Tlie specimens here figured shows distinctly that it

has been subjected to a good deal of flaking, and the left

edge has apparently been used. It is impossible to say

whether the flaking of the Indical face is intentional, and
the specimen is a half-finished reject, or whether the chips

came off when other specimens were previously struck off

from the same block. A mis-spent blow at the broader end
seems to indicate that it was intended to turn the flake

into a more serviceable tool, and that, therefore, the work-
ing of the Judical face was due to intention, and not only

to utilisation. The most remarkable of this group are a
small number in which the flat face shows traces of work-
ing, instead of being used as Pollical face. Specimens of

this kind are pretty rare.

C. IRREGULARLY SHAPED ANGULAR IMPLE-

MENTS, GENERALLY OF CONSIDERABLE
THICKNESS, AND FREQUENTLY OF LARGE
SIZE.

This group comprises a large number of Archaeo-

lithic implements, and it can be considered as the next
stage between the external flakes and the more highly-



wrought Archseolithes. If we imagine the Indical face of

an external flake a little more worked, we arrive at this

stage. On the other hand, it is pretty certain that larger

splinters, resulting fi'om the breaking of a block, were used,

whether they presented a good Pollical face or not; speci-

mens of this type are very common, and a good represen-

tative is shown in the following figure.

FIG. 5-

Cb/1. ANGULAR ARCH^OLITHE, WITHOUT A POL-

LICAL FACE, SHOWING TRACES OF UTILI-

SATION. Old Beach.

Not unfrequently a certain amount of work was
spent in trimming the edge of such a splinter, though the

Pollical face was all but serviceable, a specimen of this

type is shown in the following figure.

FIG. 6.

Cb/2. ANGULAR ARCH^OLITHE, WITHOUT A RE-

GULAR POLLICAL FACE, BUT WITH A
BEVELLED CUTTING EDGE: Geilston.

The next higher stage are specimens which have a
well-marked Pollical face, without much work being spent
in trimming the Indieal face ; the edges, may have Deen
used, just as they were if sharp, or subjected to previous
trimming. If a little more work has been spent m work-
ing tJie Indical face, it is almost impossible to distinguish

such specimens from those of group Ea. A specimen of

the former type is shown in fig. 7.

FIG. 7.

Cc/L ANGULAK ARCHJEOLITHE WITH A GOOD
POLLICAL FACE; LEFT EDGE USED WITH-

OUT TRIMMING. (1) Maryvale (Tea Tree).

This group includes some of the larger specimens that
have come under my notice, one of them measuring 5J x
5| inch, and another 7^ x Ah inch. It is, however, very
probable that specimens of this type must be considered
as rejects.

(1) The specimen above figured is also a good instance 6f re-cliipping ; the traces
of use on the left edge are without a patina, while those on the upper and right
edge (not visible in the figure) as well as the remainder of the surface on both faces
are covered with a greyish-white patina.



Another type included in this group are specimens
from which it is impossible to say whether they are
nuclei, or unfinished rejects. These specimens are fre-

quently of a large size, and to the casual observer they
would appear to have been worked all round on every
side. It is, however, obvious that these specimens cannot
be considered as implements, which it was intended to
work on both faces. In the first instance, their lumpy
form, the entire absence of any shape, proves that they
must be either nuclei or iinfinished rejects. I found one
of these specimens near Kempton, and the flakes tiiat had
been struck oflf were still lying around it, and could be
fitted into their places- We have here clearly a nucleus,
and its flakes, both being rejects. Other specimens equally
prove that numerous attempts had been made to produce
a smooth Pollical face, but either owing to the nature of

the rock or ill-directed blows, these attempts failed, and
the specimen was rejected.

D. LAMELLIFORM IMPLEMENTS.

This group is distinguished from the former chiefly

"by its smaller thickness, and that more specimens show
that a considerable amount of work has been spent, not
only in trimming the Indical face, but also bevelling tiie

edges. We might consider them as flakes of group Bb/2,

whose Indical face has been so much worked that original

crust has entirely disappeared. (1).

I think this group includes all those which Sir John
Evans has termed "trimmed flakes."

The lowest type are flakes with a good Pollical face,

whose Indical face has been wrought by one or a few more
large chips being struck off. The sharp edges were gene-

rally utilised without previous bevelling. Fig. 8 is a good

illustrative specimen of this type.

FIG. 8.

Cb. LAMELLIFORM ARCH^OLITHE (TRlMMj^i)

FLAKE), SHOWING A SLIGHTLY WORKED
INDICAL FACE, AND TRACES OF USE AT

THE LEFT EDGE. South Ami.

The next figure shows a lamelliform implement, whose
Indical face has been more elaborately worked.

(1) Frequently enough small traces of the original crust still adhere to the
implement.
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FIG. 9.

Cc LAMELLIFORM ARCH^OLITHE (TKIMMEU

FLAKE), SHOWING A MORE ELABORATELY-

WORKED INDICAL FACE, AND EXTENSIVE

TRACES OF USE. Bellerive. Found by Mr. E.

Anthony.

Though the shape of the lamellifonn implements
varies considerably, those of roughly quadrilateral outline

aj-e most common, some of which are veiy elaborately

trimmed all along the edges. Others are of a more ovai

form, which gradually passes into a more circular shape.

The size of the flakes varies considerably, fig. 9 measures

5 inches in length, but others, which by their bevelled

edges and traces of use, prove that they are implements,

and not spalls falling off during the manufacture of others,

measure only H x 1 inch, and I believe there are specimens

even below this size, which is covered by an ordinary sized

thumb- A remarkable group is trimmed in such a way
that one side presents a more or less semi-circular, or

crescent-shaped, bevelled edge. An extremely good speci-

men of this kind is represented by fig. 10.

FIG. 10.

Cd. LA^IELLIFORM ARCH^OLITHE (TRIMMED

FLAKE), SHOWING A SEMI-CIRCULAR

BEVELLED EDGE ON LEFT SIDE. Maryvale

(Tree Tree).

Another remarkable specimen is shown by the next
figure. This specimen has a beautifully trimmed, bevelled
edge on the left hand side, but instead of being continu-
ously convex, the lower part is deeply concave. It is ob-

vious that though the upper part could be used as a knife,

the lower part was used as a hollow scraper. It is cer-

tainly remarkable that although the upper part shows
some unusually neat and regular chipping, this is absent

in the lower part. It is therefore very probable that the

concave lower part is not intentional, but the result of use,

during which the low^er, apparently pointed end of tlie im-
plement was broken off.
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FIG. 11.

Ce. LAMELLIFORM ARCH^OLITHE (TRIMMED
FLAKE), SHOWING SEMI-CIRCULAR BEVEL-
LED EDGE. CONCAVE AT THE LOWER
PART. Woiodlands (Melton Mowbray).

It is very difficult to suppress the notion that the

semi-circular edge was intentional and not accidental, be-

cause it is not only restricted to the lamelliform group of

Archseolithes, but occurs in the next group just as well.

Sir John Evans states that to this form the name of

scraper has been applied from its still being used in that

capacity by the Eskimos. (Ancient stone implements,

page 643).

Another not unfrequent type are the Lamelliform
Archaeolithes of discoidal shape, as shown in fig- 12.

FIG. 12.

Cf. LAMELLIFORM ARCH^OLITHE (TRIMMED
FLAXE), OF DISCOIDAL FORM; EDGES
BEVELLED AND USED. Old Beach.

It is very difficult to keep this group separate from
group Eb., if the thickness increases somewhat, and though
there is no doubt about the extremes of both groups, the
intermediate stages are difficult to classify.

E. CHOPPERS.
Under this heading I comprise all those Ai'chseolithes,

of considerable thickness, but very various shape, which
are distinguished by a nice flat Pollical and a usually
elaborately chipped Indical face, in which the length, as

a rule, does not considerably exceed the breadth.
This grouiD includes the largest number of Archaeo-

lithes, and it gradually passes on all sides, so to speak, in-

to the different groups here distinguished. When the
thickness becomes smaller, it is impossible to draw a shai-p

line between this group and the lamellifonn trimmed
flakes. If the Indical face is less elaborately worKed, it

merges into group C, if the length begins to exceed the
breadth a separation from group F is difficult-

It is impossible to give here all the forms which are
included in this group, and I must restrict myself in select-
ing a few of the most characteristic types.

The most common type is an implement of somewhat
irregular shape, of considerable thickness, and more or less

.

elaborately worked Indical face, as represented by fig. 13.
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FIG. 13.

«a. COMMON CHOPPER, WITH WELL-FOKMEU
POLLICAL AND CHIPPED INDICAL FACE.
Geilston.

The next figure shows a more discoidal tonn.

FIG. 14, 14a, 14b.

Eb. DISCOIDAL CHOPPER, W^ITH PAKTiCULAK-
LY FLAT POLLICAL FACE ; INDiCAL FACE,
WELL CHIPPED; TRIMMED AND WORKED
ALL ROUND. Maryvale (Tea Tree).

Fig. 14, Indical face. Fig. 14a, Poliical face. Jb'ig.

14b, side view.

When of a more elongate form, oval-shaped imple-

ments are produced which gradually pass by decrease in

thickness, either into lamellifoi-m Archseolithes of group
D, or into cultelliform types of group F. A fine speci.-

men is represented in fig. 15-

FIG io.

Ec. OVAL CHOPPER, WITH ELABORATELY CMiJ:'-

PED INDICAL FACE. Found by Mrs. Oid-

meadow, Woodlands, Helton Mowbray.

The oval form gi-adually leads of over to more quadri-

lateral specimens, of which the following is the most
characteristic type.

FIG. 16.

Ed. QUADRILATERAL CHOPPER. ELABORATE-
LY WORKED. Melton Mowbray.

The next type, the trapezoidal shape, also evolves

from the elongate forms-

FIG. 17, 17a, 17b.

Ee. TRAPEZOIDAL CHOPPER. ELABORATELY
WORKED. Maryvale (Tea Tree).

Fig. 17, Indical face. Fig 17a, Poliical face. Fig
17b, side view.

If the former type is carried to its extreme by con-

tinuing the two longitudinal edges till they intersect, the
triangular forms result, of which as many as nine or ten
varieties have been distinguished. I select only two of

the most characteristic forms.
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FIG 18, 18a.

Ef/3. ISOCaSCLE, TRIANGULAR CHOPPER, WITH
SLIGHTLY CONCAVE BASIS. Old Beach.

Fig. 18, Indical face. Fig. 18a, Pollical face.

One of the finest Arch^olithes that has ever come un-

der my examination is the next one, fig. 19. This imple-

ment is an almost perfect right-angled triangle, whose
hypothenuse is slightly convex. This specimen belongs to

that type which I call right-handed triangular Archaeo-

lithes, because, when laid on the Pollical face, with the
point upwards, the hypothenuse is on the left, and the
right angle at the right side.

FIG. 19, 19a, 19b.

Ef/1. RIGHT-HANDED TRIANGULAR CHOPPER.
MOST ELABORATELY WORKED. Old Beach.

Fig. 19, Indical face. Fig. 19a, Pollical face. Fig.

19b, side view.

The left-handed triangular Archfeolithe is just the
reverse of the former ; in this case the hypothenuse is on
the right, the right angle on the left side. It is remark-

able that in most of the specimens of this type the point

of the angle is more or less rounded off, so as to form, in

some instances, an almost continuous curved edge, without
liowever, losing the triangular shape.

The last group of the choppers is represented by speci-

mens of almost extreme thickness ; in fact, the thickness

is BO great as to prevent a firm grip, and it seems there-

fore very probable that this group merely represents un-

finished rejects- So far, all the specimens of this group
which have come under examination show an elongate

shape.

Eg. FIG. 20, 20a, 20b.

ELONGATED CHOPPER OF EXTREME THICK-

NESS; POLLICAL FACE NICE AND FLAT;

INDICAL FACE PROBABLY NOT FINISHED.

South Arm.
F. KNIVES.

This large group comprises all those forms in which

the length considerably exceeds the breadth. Typical

specimens are usually thin ; if they become small there is

practically no difference from the lamelliform Archseolithes

of group De., though one would not have the slightest
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rrffif ulty in distinguishing the extreme types of both
groups. If the thickness increases, the knives merge into

group Eg. In fact, it is very cluncult to keep groups Eg.
and Fa. separate.

The knives have another peculiarity ; they may be
termed the typical "ridged" Archaiolithes, because one
group sliow^s a single longitudinal ridge on tiie Indical

side, formed by two faces sloping from it towards the
edges ; the other group shows two such ridges, and it is

plain that they have been produced by splitting off the

single median ridge. I therefox'e divide the knives into

two sections, viz., (1) with a single more or less median
longitudinal ridge

; (2) with two more lateral longitudinal

ridges.

A peculiar group of the knives are those which tei'-

minate in a very acute point; perhaps it would be advis-

able to separate this group from the knives altogether,

because this kind of implements probably served as borers

and not as cutting tools; but for the present 1 tina it

impossible to carry out this separation. On the other

hand, the knives with rounded ends are well distinguish-

able from those with one, or even two, pointed ends.

From the large number of specimens I select only the
following :

—
FIG. 21.

Fl/a. TYPICAL SPECIMEN OF A ONE-RIDGED
KNIFE. Native Quarry:- Shene (Pontville).

The next figure represents a good illustration of a
pointed knife, though there are others which exhibit a
sharper point still.

FIG 22, 22a, 22b.

Fl/b. POINTED KNIFE. Shene (Pontville).

Fig. 22, Indical face. Fig. 22a, Pollical face, i^'ig.

22b, side view.

Among the one-i'idged knives, with rounded end, the
following specimen takes the foremost place ; m fact, ic

is one of the finest and most complete specimens that have
ever come to my notice, and I am greatly indebted to Mrs.
Oldmeadow for having kindly given me this specimen.

FIG. 23, 23a, 23b.

Fl/g. ONE-RIDGED KNIFE, ROUNDED OFl AT
BOTH ENDS. Woodlands, Melton Mowbray.

Found by Mrs. Oldmeadow.

The next specimen is a good illustration of a two-
ridged knife. It seems that the two-ridged knives were



24

not often pointed, but mostly rounded off at one end at

least. So far, no complete specimen has come under my
notice, they all appear to have been broken.

FIG. 24.

F2/h. TWO-RIDGED KNIFE. Melton Mowbray.

G. CONCAVE SCRAPERS.
This is a cimous group, which is distinguished by one

or two more or less concave edges. If there are two con-

cave edges, they axe separated by a tongue-shaped pro-

tuberance, which shows always a median longitudinal

ridge, and is usually, but not alwaj s, rounded off at the

end. It is difficult to say whether the concave edges are

intentional or the result of utilisation. In most cases^

when there is only one concave edge, it is very probable
that the curved outline is the result of wear and teai", by
continuous scraping off a rounded objecu (spear), iu
others, it seems equally certain that the concave edges are

trimmed and, therefore, intentional. Among tJie large

number I select only a few specimens.
The specimen shown in the next figvire is in some

ways rather a remarkable one ; it is distinctly a one-edged
concave scraper, but it is also certain that the other side

has been consideraoly used, and as the concave edge was
apparently bevelled previous to use, a sort of

longitudinal ridge is produced, which gives it the tongu»-
shaped appearance of the double scrapers.

FIG. 25.

Ga/b. ONE-EDGED CONCAVE SCRAPER. Maryvale

(Tea Tree). Found by Mrs. Percy Butler.

The next specimen is a typical double-edged concave
scraper, of the type which have been termsd "duck bills."

The tongue-shaped "bill" is in this specimen rather long,
while in fig. 27 it is very short, though rounded, and m
fi.g. 28, short but pointed-

FIG. 26.

Gb. DOUBLE-EDGED CONCAVE SCRAPEli (DUCiv-

BILL). Old Beach.

FIG. 27.

Gb. DOUBLE-EDGED CONCAVE SCRAPER (DUCK-
BILL, SHORT-TONGUED). Maryvale (Tea Tree).
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FIG. 28.

Gc. DOUBLE-EDGED CONCAVE SCRAFEK, Wl'iH A

VERY SHORT, POINTED TONGUE. Uid Beach.

The last of the specimens included .
in this group is

rather a peculiar one- Its general outline is triangular;

the butt^end rather broad, somewhat rounded; the upper
end pointed, but rounded off. The two side edges are

fairly concave, and on the Indical side is a median ridge.

This implement bears the greatest similarity ^o the

langues-de-chats of the French Archaeologists. This type

is not very common, but it is obvious tliat it belongs to

the gi-oup of the double-edged concave scrapers.

FIG. 29.

Ge. DOUBLE-EDGED CONCAVE SCRAPER (Langue-

de-(fhat). Melton Mowbray.

H. COMBINATION IMPLEMENTS.
The necessity of dealing with these implements under

a separate heading may, peiiaaps, be questioned, inasmuch
as numerous other specimens have most probably been

utilised for different purposes. There ai'e, however, some
very peculiar siDecimens among this group, which axe

'-ptter kept separate from the others. The most common
form these implements take is that one or two edges have
been used as concave scrapers, while the other served as

chopper or knife. The following is a very illustrative ex-

am-ple.

FIG. 30.

H. TYPICAL COMBINATION IMPLEMENT. LEFT

EDGE USED AS SCRAPER OR CHOPPER.

(NOTE THE SEMLCIRCULAR SHAPE. LOWER
EDGE AS CONCAVE SCRAPER.) Melton Mow-

bray.

- It is easy enough to imagine that with an implement
of the above kind, a wooden spear could be manufactured
irom start to finish without any other tool being required.

4. THE USE OF THE AMORPHOLiTHlC IMPLE-

MENTS.
It is only too natural that the inquiring mind turns

towards the question of utilisation when a collection of

these amorphous stone implements is examined. To our
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modern mind it is almost incomprehensible that these
crude implements could have served to any useful pur-
pose, and yet they must have, otherwise it is not probable
that their manufacturer would have spent so much labour
in shaping them.

Luckily, we have at least so much information about
the habits and customs of the Aborigines that we can
arrive at a very correct idea as to the various purposes
these Axnorpholithes were used for.

One of the most important observations has again

been handed over to us by Scott. He states : "The hints
were used principally for cutting and sharpening spears,

waddies, and for making notches or rough edges on the
end of the waddies. • . They were also used for cutting

notches in the bark of the trees." Scott tells us that the

principal object for which these crude implements were
used was the cutting and sharpening of their wooden
spears, they were, therefore, essentially cutting or chop-

ping tools.

On the other hand, it is certain that Scott's states

ment of the purposes for which the flints were used is not
quite exhaustive. We know that sharp specimens were
used for nicking off the hair of the women, and for the

production of scars on the flesh of the men. It is also on

record that "sharp flints"' were used to open up the roasted,

animals they used for food, and it is also fairly certain

that shai-ply-pointed specimens were used to drill holes

into the shells and bones they used to weai* as ornaments.

The question therefore remains, are the purposes enumerat-

ed exhaustive or not? Some of the implements that have

come under my notice are most suggestive of a spear or

arrow head, and had they been found in Europe they

would without the slightest hesitation been pronounced as

such. The following three figures, of fictions spear and
arrow heads, will amply illustrate this view.

FIG. 31.

FICTIOUS SPEAR HEAD. REALLY A KNIFE OF
GROUP Fc. Old Beach.

FIG. 32.

FICTIOUS ARROW HEAD. (NOTE THE BEAUTI-

FULLY-MADE TANG FOR INSERTION INTO

THE SHAFT). REALLY KNIFE OF GROUi:*

Fc. Maryvale.



27

FIG. 33.

FICTIOUS ARROW PIEAD. REALLY KNIFE,

SCRAPER OR BORER. Old Beach.

Wo are luckily in the position to answer the above ques-

tion conclusively and in the negative. The altercations be-

tween Aborigines and Europeans have been frequent

enough ever since their first hostile meeting in 1803, but
though the accounts are dramatic in every way, not a single

one mentions that the Aborigines used bow and arrow or

spears provi'ded with stone, heads. Particular stress is

always laid on the fact that their only weapons were

wooden spears, though they occasionally seemed to have

resorted at throwing a shower of stones at their assailants.

It 19, therefore, absolutely certain that neither the use of

bow and arrow, nor the mounting of their wooden spears

with stone heads, was known to the Aborigines. We can,

therefore, at once refute any attempt to recognise arrow
and spear heads among the Tasmanian Archaeolithes, how-
ever suggestive the form of such an implement may be-

Scott, as well as other observers, state that the Abori-

gines never used the "flints' as tomahawks. In order to

be effective, a tomahawk, battleaxe, or celt requires an
artificial handle, the stone must be hafted. Now, as the

Aborigines never used any hafted tool or implement—on
this point we have the emphatic statement of Scott ana
others—it is equally certain that there are no tomahawks,
battleaxes, or celts among the Tasmanian Arohseolithes.

One of the most important purposes for which th&
stone implements of a higher stage of civilisation were
used, viz., as weapons of offence and defence, does there-

'fore not apply to the Archaeolithes of Tasmania, and this,

at once, considerably restricts their scope of utilisation. If

the Tasmanian Archaeolithes were neither weapons of

offence nor defence, they can have only been used in con-
nection with the performances of domestic life, if this
word be permitted.

Enough has been handed over to us to know that this

daily domestic life was of the most primitive fashion, and
mainly consisted in providing for food- They had no
houses, huts, or tents; they had no industries, tbe only
art they understood was the plaiting of baskets. The use of
the saw, however inefficient it may have been, was wholly-

unknown to them. We can, therefore, still further re-

strict the scope of use of the Archaeolithes, and arrive at
the conclusion that the Archaeolithes were in the first and
principal instance cutting instruments in the broadest
sense of the word, and the conclusion thus arrived at is,

therefore, fully in harmony with Scott's statement.
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It is certain that the Archaeolithic and, perhaps, also

•some of the Eolithic implements were chiefly used in tiie

manufacture of the wooden spears and waddies. It is

almost sad to think what an enormous amount of time
and labour has been spent by the Aborigines, mainly to
shape these poor tools in order, produce with their assist-

ance an equally inefficent weapon. It is almost incom-
prehensible to our modern mind, that not one of these
human beings that were bom, lived and died, for gene-
rations uncounted, had the inventive genius or lucky idea
to improve the efficiency of their stone implements by sub-

stituting the artificial handle to the natural one of the
hand. This is, to my mind, one of the greatest problems
in the psychology of this race.

If we muster a collection of Tasmanian Archseolithes

in order to ascertain which of them were most suitable

ior the above mentioned purpose, we find that, except a
few thin flakes, (group D) and some of the thin and point-

ed knives of group F, almost every specimen could be used
in the manufacture of spears- The concave scrapers (group

G) were most probably used to give the last polish, and to

sharpen the end.

The heavier and stronger Archseolithes and, in particu-

lai-, most probably the Diabas Eolithes were used for cut-

ting notches into the bark of trees, which were ascend-
ed To hunt for opossums. (1).

The more delicately wrought lamelliform implements
of groups D and F were probably used as knives for cut-

ting the meat of roasted animals, as well as in skinning
them, if ever a skin was required. The sharpest specim.ens

were probably used to produce the scars, and to cut the

liair, though the latter could be equally well, if not better,

performed with two more solid implements as long as

the working edge was sharp enough.

Those implements which terminated in a particularly

acute point, group Fe., and, perhaps, also those of group
Gc, were used as borers to perforate the shells and bones

worn as ornaments.

Another purpose for which some of the Archseolithes

may have been used, was probably for lighting a tire-

Ling Roth is very adverse to this view, notwithstanding
the evidence of Furneaux and La Billardiere. Sir John
Evans has, however, proved that primitive man of Europe
produced fire by means of a piece of iron pyrites and a timt.

Iron pyrites, or, for the matter of that, copper pyrites is

by no means rare in Tasmania, and the probability that

(I) Several writers refer to the fact that the women, when ascending the tree,
used to carr> the stone implement on their heads. The fiat columnar pieces of
Diabas would be eminently suitable for such a purpose if in general use, and not only
oecasionally resorted to.
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one of the pieces of "flint" found in the baskets by Lat
Billardicre was really a piece of pyrites is by no means
small. That such a piece was not correctly designated as
such, but simply called flint, is more than probable; in
fact, the contrary would have been more astounding, con-
sidering that these men, however good sailors and ex-
plorers they may have been, probably never noticed such
details which would even tax the power of observation of

the modern scientist to the utmost.
This pretty well exhausts the purposes for which the

Tasmanian stone implements were used, and the only
question which remains to be examined is, how were the
Archceolithes produced. Again we turn to Scott for in-

formation. He states that he had "seen the men sitting

for an hour or so, at one time, chipping one flint with
another." Here we come to another stumbling block, was
it really one "flint" that was used to work or chip the
other "flint," that is to say, was the "hammer" used in

the production of an implement of the same material a«

the. latter, that is to say, a cherty rock, or is it not pos-

sible that the "hammer" was of a different material alto-

gether, n is a favourite theory of numerous collectors to

assume that certain specimens belonging to my group, Mb.
were used as "hammer stones." I have my great douots
as to the correctness of this view, but other specimens be-

longing to group N most forcibly suggest the idea of being
iised as hammerstones- A typical specimen is here repro-

duced.

FIG. 34.

N. Hammerstones. South Arm.

On the other hand it seems very improbable that

these clumsy Diabas pebbles could be used to produce the
neat trimming sqme of the more highly finished specimeii'ii

show, although it cannot be denied that they were good
and serviceable implements to strike off the first flakes

from a larger block. It is, perhaps, probable that the
larger spherical hammerstones were used to detach tiie

first flakes, and that more handy, sharply-edged pieces of

chert were used in working and trimming the specimens
thus obtained- We might imagine that the common
angular fragments or flakes that fell off when a large block
was broken were used for such a purpose. It seems, for

instance, more than probable that the numerous pieces
lying about in the quarry on Coal Hill (Melton Mowbray)
were used for trimming other specimens; the presence of
almost countless fragments, whose edges show unmistakable
signs of use, is otherwise quite inexplicable. I am afraid
that this question will never be satisfactorily solved, and



though we may take . it as certain that stones were used
in order to trim the Archaeolithes subsequently used for

cutting purposes; and though with a certain amount of

prolDability we can consider a certain group- of spherical

Diabas pebbles as hammerstones, it will be almost impos-

sible to distinguish those which were used in trimming the

implements from the Archseolithes used for general cutting

purposes.

4. ANTIQUITY OF THE AMORPHOLITHES FOUND

IN TASMANIA.

Having described the general features of the Amor-
phblitheis and their use, the question of antiquity arises,

as a matter of course. Even the most casual observer will

notice two facts, viz. :

a. That no implements of a higher stage (Palaeo-

lithic or Neolithic) have been found in Tas-

mania-

b. That the race which used the Amorpholithes

must of necessity have migrated to the island

previous to its separation from the mainlaxid

of Australia.

The fact that no stone implements of the

higher order have been found in Tasmania up
toi the present time may be taken as certain.

Of course this does not prove that they do not exist, but

inasmuch as numerous collectors have lately interested

themselves in these relics of the past, it is only fair to'

assume that stone implements of the higher orders had come
to light if they existed. If they exist at all, they must be

buried deep in the soil, or in cave deposits hitherto unex-
plored ; but I have the greatest doubts as to their exist-

ence, because if such implements were found in Tasmania
they would prove that either a higher civilised i^ace lived

in Tasmania previous to the arrival of the Aborigines, or

that that race degenerated since their aiTival from a
higher state into a lower one. Though not impossible, I

think both theories to be highly improbable.
The second point is at once clear. We know that the

Aborigines of Tasmania possessed no knowledge of sea-

faring ; it is therefore absolutely certain that they cannot
have crossed Bass Strait, but must of necessity have
migrated to the present island previous to its separation
and inhabited it when this great geological catastrophe
took place.

Now, if we examine the camping grounds on which
the implements are found, we notice several other interest-



ing facts. All the camping grounds appear to be of com-
pajrativcly recent age, none ot those I have hitherto visited

gave me the impression as if it had been used for a very
lengthy period. Anybody who has seen the sites of old

inhabited places in India, Persia, or Egypt knows the

enormous amount of refuse that collected there as the

waste of past generations. However simple the wants of

our Aborigines may have been, there was always a certain

quantity of waste, and this must have, in the com-se of

time, acciunulated, forming a large heap of refuse on the

camping grounds. But such a layer of refuse is entirely

absent in the camping grounds. The most natural ex-

planation is. to assume that the camping grounds were
used for a short time only, and constantly shifted. How-
ever tempting this view may be, there is a serious objec-

tion to it. Three things were absolutely essential for a

camping ground : Fresh water, a plentiful supply of

food, and a warm soil permeable to water-

As the Aborigines possessed no vessels whatsoever in

which to carry any water, except occasionally in a shell,

the nearness of fresh water was absolutely indispensable

for a camping ground. The nearness of food was not so

necessary; it could be carried in baskets for any
reasona.ble distance, if necessary, and as long

as the supply was plentiful in the neigh-

bourhood, any place near fresh water was suitable,

provided it fulfilled the third condition. This is, perhaps,

the most cuiicius of all. A little observation proves that aL

most all camping grounds were situated on sandy soil. If

a small island of sand occure in a large area of argillace-

ous soil, we may be almost certain to find a large number
of implements on that spot, even if not a single specimen

is found all around it. I had this proved over and over

again by actual observation, and in hunting up new sites

I always find out the sandy places, and I am rarely dis-

appointed.

The Aborigines neither camped on rocky, nor on heavy

clayey soil, and the reason for this is obvious- Kocky

ground can never be considered as comfortable, argillaceous

soil becomes slushy in the rain ; but the sandy soil is soft,

•warm, and the rain water soon disappears and leaves it

dry. I do not say for a moment that there were no excep-

tions to this rule, but taken a supply of fresh water and

plenty of food, the Aborigines always selected the sandy

soil in preference to any other for their camping sites.

Now, it is only fair to assume, that if the Aborigines

never dwelt for any length of time at any of these places,

but always shifted to new ground after a time, the avail-

able localities must eventually become exhausted. Former
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camping grounds had, therefore, to be revisited, and this

must eventually result in the accumulation of large heaps
of refuse such as we observe, for instance, in the cave de-

posits in Europe. But, as already stated, these heaps of

refuse are wanting in the Tasmanian camping grounds,
and the only refuse we note axe here and there a few
traces of ash or charcoal and stone implements, which are
limited to a layer of not more than 6 to 12 incnes from the
surface.

The only accuiuulations of refuse we observe in Tas-
mania are the shell heaps along the sea coast and the
estuaries of the bigger rivers.. The accumulation of these
shell heaps is easily accounted for, and is of no special in-

terest"; inasmuch as a large shell heap must collect within
a comparatively short, time. (1.)

If we examine the situation of the shell heaps and
the old camping grounds, it becomes at once unquestion-

able that both came into existence not previous, but after

the present system of drainage hau been established ; in

other words, after Tasmania had acquired its present

shape, that is to say, become separated from the mainland.
So far, I have not seen a single camping site or shell

heap which tends to contradict this view. I may be wrong,
and others may, perhaps, be discovered, which disprove

this view, but all those I have so far examined have been,

formed after Tasmania had acquired its present contours

and physical features.

This is, in my opinion, a very important fact, because

in conjunction with certain geological evidence it may tend

to throw some light on the all-important question of age.

We know, and recent investigations have conclusively

proved that the highlands of Tasmania were, geologically

speaking, in very recent times, covei'ed under vast sheets

of ice. The exact area of this glaciation is not known yet,

nor is it known to what height above sea level the ice

reached. Prof. GregoiT states that on the West Coast
glacial deposits are found near Queenstown ; the enormous,

boulder beds near Strahan are most probably of glacial

origin. With all reserve, I venture to say that to judge
from the present scanty evidence the glaciers extended to

a much lower sea level in the Western than in the Eastern
part of Tasmania. If we assume that all the land above
1,200-1,300 feet of the present level was covered under ice

during the glacial period, I think we are well withm
limits. But even this moderate estimate leaves only a

(1) A short calculation will easily prove this; assuming every member of a tribe
of 50 persons consumes 50 oysters a day, not a very large allowance bv any means,
yet this would result in the daily production of SOOO valves, or 1, 825,000 valves
per year. Assuming that each valve weighs not more than 1 ounce (a verv low
estimate) this tribe would leave a refuse heap weighing 50 tons, being composed
of nearly 2 million valves every year.



comparatively small area of the present island free from ice.

It may further safely be argued, that if a huge portion of

Tasmania was covered under ice-masses of great thickness,

this barge quantity of ice must have had a considerable

influence on the climate. Whatever view we take, that
part of Tasmania which was not covered under ice was
certainly much colder than it is now, and being in such
close proximity to the glaciers, probably swept by icy-cold

winds for the most ])art of the year- It was all but a hos-

pitable and inhabitable region, in which those naked sav-

ages would have speedily perished had they been obliged

to live in it [lermanently.

We can, therefore, take it as granted that the first

population of Tasmania settled in the island after the dis-

appearance of the glaciers, because all the camps and shell

heaps hitherto discovered are situated within the arid,

storm-swept and cold region above .mentioned- According

to information kindly supplied b.v Prof. Macaulay, Arch-
seolithcs have been found near the Great Lake on beds

which are probably of glacial origin. Of course, these im-

plements may have been left there long after tiae glacier

had disappeai-ed, but it is certain that they could not have

come to their present resting place previous or during

glaciation.

We have now gained another important step. We
know that present Tasmania was uninhabitable for a primi-

tive race like the Aborigines during the glacial period, and
that their appearance may have either coincided with the

melting away of the ice, or took place immediately after

it. We also know that this immigration took place previ-

ous to the separation of the island from the mainland, and
we therefore come to the very important conclusion that

the island of Tasmania was separated from the mainland

after the disappearance of the glaciers. The Eolithic-Arch-

seolithic industry was, therefore, established in present

Tasmania in post-glacial times-

Now, let us tui-n to Europe. The Eolithic-Archaeo-

lithic industry occurs in Europe chiefly in beds that are

either of prse-glacial or glacial age. There is a great differ-

ence of opinion as to the duration of the glacial period in

Europe, but on the whole geologists have agreed that the

ice age tei-minated abut 10-12,000 years before our present

era.

Now, if we assume that the diluvial ice age was
synchronous all over the earth, the first immigration of

human beings into Tasmania must have taken place about

10 to 12 thousand years before our present times, and the

separation of the island from the mainland very shortly

after that period.
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This hypothesis raises at once another question- I
liave above mentioned that the main relics of the Eolithic-
Archseolithic industry in Europe are found in beds of
prae-glacial and glacial age. Under the assumption of the
synchronism of the ice age they must, therefore, not only
geologically but also absolutely be much older than
those of Tasmania. Australia could therefore, not be con-
sidered as the cradle of mankind as some European scien-
tists take her to be, but rather a kind of reservation m
which the remains of those primitive tribes that inhabited
Europe previous and during the ice age were preserved,
thanks to her isolation from the main mass of the Euro-
pean-Asiatic Continent immediately after the termination
of the ice age.

There are, however, a few objections to this hypothe-
sis; the main is the assumption of the synchronism of the
ice age- We have generally good geological reasons to
assume that the diluvial ice age was synchronous all over
the earth, but we have, so far, no absolute proof for this
theory. Now, were we to assume that Tasmania and
Europe were simultaneously populated by tribes using
Eolithic-Archaeolithic implements, it is evident that tho
glaciation of Tasmania must have commenced and ter-

minated much earlier than that of Europe. The first im-

migration of human beings into Tasmania would then
have taken place at a much more remote period than
above assumed.

There remains another consideration which, in my
opinion, is the weightiest of all. I have mentioned above
that all the shell heaps and camping ground came into ex-

istence when Tasmania had already acquired its present

physical features, in other words, its present shape. Now,
supposing we were to assume that Tasmania was not only

once connected with the mainland, but actually forms the

last western remnant of a continent that once stretched

far towards East, the habitability of Tasmania would at

once take another aspect. We could assume, that although

the western highlands were covered under ice, the more

eastern parts were of a more temperate climate in which

a, primitive race could thrive.

When those last revolutions took place, which shaped

the outlines of our present continents, the remainder of

this race, which survived, was driven westwards, and

settled in the country that had now become free of the

bounds of ice, and which was formerly inaccessible to

them. This hypothesis dispenses with the necessity of

assuming that the glacial period existed in Tasmania at

a much earlier date than in Europe, because it allows of

an inhabitable region simultaneously with the glaciation

of the other part. If we assume that in this region dwelt
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the race, the last remaindei- of which populated Tasmania,
there is no necessity to suppose that the island of Taa-

mania became separated from the mainland of Austi'alia

after the disappearance of the glaciers. This separation

may have taken place while the glaciers still existed.

The greatest objection against this hypothesis is the
great depth of the sea between Tasmania and New Zealand,
the bottom of which, for the greatest part, is more than
12,000 feet below sea-level. On the other hand, it would
explain the modern look of the camping grounds- If wo
were to assume that the subsidences of the land between
present Tasmania and present New Zealand took place

very slowly, always submerging the older camping sites

under the sea-level, gradually driving some of the tribes

towards West; and if we assume that the last and final

of these disturbances, which gave Tasmania its present

shape, took place in comparatively i-ecent times, say, about

2,500 years ago, this hypoithesis overcomes all the difficul-

ties which we meet when we assume that Tasmania waa
first populated about 12—10,000 years ago.

This theory seems to be rather a bold one, and few
could grasp the idea that large geological disturbance can
have taken place in comparatively recent times. Yet
modern geology has proved that this was actually the case.

England was not yet separated from the Continent, aft-er

the greater part of the great inland ice had disappeared.

The Baltic Sea, which is now connected with the open

ocean, formed a great inland lake, the so-called "Ancylus
Lake," long after the ice had receded, and the bursting

of that lake probably resulted in the great Cimbrian
flood of which the Roman historians speak, and which set

the tribes of the Cimbri and Teutones on their move to-

wards Rome, whose terror they were for a long time, till

they were finally defeated in 113 A.D. As there can be no

doubt as to these great geological disturbances taking

place in Europe, in geologically speaking, very modern
times, there is no reason why we should not admit similar

disturbances to have taken place in equally modern times

in Tasmania. To sum up :

1. Present Tasmania became only inhabitable after

the disappearance of the glaciers.

2. This disappearance can be fixed at about 10

—

12,000 years before our present era.

3. The primitive race that immigrated into Tas-

mania must have become isolated from the

remainder of the world very soon after its

immigration, otherwise it would have been

wiped out long ago by a more energetic race.



4. If the immigration took plaee at so remote a,

period, the camping grounds could not pre-

sent that modern look which they unques-
tionably have.

5. Is it probable that a race remained absolutely

stationary for about 12,000 years, without
advancing one step in civilisation, when m
Eui'ope it has practically only taken that

time to reach our present stage?

6. The objections under 4 and 5 are so weighty that
it is almost impossible to assume Tasmania
has been inhabited by the Aborigines for

any lengthy period.

7. The only hypothesis to get out of this difficulty

is to assume, that though the ice may have
disappeared at the time above stated, Tas-

mania was not inhabited till at a very recent

date, and that the tribes which, at the time

of glaciation, may have dwelt to the North
and East, were driven to this formerly unin-

habitable haven of refuge by geological dis-

turbances taking place at very recent times,

and resulting in the jDroduction of Tasmania's
present outline.

8. The earliest date at which we could fix this is

about 3,000 years before our present time,

though, of course, the commencement of the
geological disturbances may go back to a

much earlier date.

Whichever view we take, two facts remain unrefutable :

Present Tasmania became only inhabitable after the ice

had disappeared, and the aboriginal population can only
have moved into it after the melting of the ice, but previous

to the present isolation of the island- The only question

about which there can be a divergence of opinion is the

question of fixing this time. If certain geological views

be accepted, then the event of the first populating ol the

island may date back to a very remote period; but there

is evidence to show that it cannot be dated earlier than
10—12,000 years, and probably not later than 3,000 years

before our present times. (1).

For the present, we have to content ourselves with this

result, but much remains still to be done in either proving

or disproving it. In the first instance, the relationship

(1) I may remark here that it seems a great pity that liardly any of the legends
of the Aborigines have Ijeeii collected, at least not to my knowledge. As it is un-
questionable that tjicy v.itiiessed great geological changes, the recollection of
these terrible f-vents must liave impressed itself so vividly in the mind of the
survivors that it is fair to assimie that it was handed over to future generations in
the shape of legend.
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of the camping sites to the glacial beds will have to bo

studied. In particular, it will have to be examined
whether there really arc no Archseolithes in beds of glacial

age in Tasmania, and whether, as it now appears, the
Ai-cha-olithcs are strictly limited to the surface of the soil.

The cave deposits which most certainly exist in Tas-

mania will have to be examined, and the question whether
there is any relationship between the extinct fauna occur-

ing on King's Island, and the former inhabitants will have
carefully to be gone into.

After all these questions have been studied and decid-

ed one way or other, we will be in a much better position

to settle the antiquity of the Eolithic-Archaeolithic civili-

sation in Tasmania. In the mean time our most urgent

duty is to collect as much information about the occiu^rence

of the relics of a race that became extinct within the

memory of the present generation, or else a time will come
when it is again "tooi late, ' and a future generation will

blame us for our omissions.
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