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A mecting of the British Association for |
the Advancement of Science was recently

held at Southampton, = The  President
(Professor Horace Lamb), in his addvess, |
bwlhich was amplified for the econvenience
of the Iarge audience, said:—The subjects |
of those mectings range {rom the most
alstpact points of mathematical philosophy
to the proceeses of agriculiure. They have
been 2o subdivided and speécializeed thnt
works in adjacent fields have often a difli-
colty a0 appreciatiig euch other’s ideas,
or even understanding ench other’'s lan-
" gunge. \What is the veal purpose, the com-
L mon inspiration, the common.  ambition
y behind such enthusiastic and  sustained
cffort 1 =0 many directions?
The Fcrees of Nature,

An ofhicial auswer has often been given
isumming up the general alin in the almoat
weonsecrated rormula, “to subdue the forces
‘of Nature to the service of man.” As it
was impossible to fovesee what abstract
research might or might not proviade a clue
to something usetul, the more :-'F-:uu'[:n.wc
branches of science wore not ouly. to be
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of - -Sﬁence.
turn owes to industry
from thp su of
not least
expermment becomes possible, But
the most momentous conseque
ncreased sclentific activitios
have been on the intel'ectual side,
profound thése lave been in  one
tion we have recently been pe
the centenarvy of Huxley, Authority and
sclence were at one time in conflict oveér
matters entirely within the province of
the latter. The weapons were keen, and
the etrife bitter. We may rejoice that
these antagonisms are now almost obgo-
letey one side has become more tolerant.
tho other leks aggressive, and there is a
disposition on hoth sides to respect each
other's tervitories,
Constitution of the Earth.

It is expected that the President should
deal with some subject in which Lo has
himself been interested. I propose to deal
briefly, and mainly from the mathemati-
col and physical standpoint, about some
branches of geophysics, and in particular
those relating to the constitution of the
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How
one  direc
minded by

talerated, hut to be enconraged  within
Jimits, as pucidlary to the suprems end.
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The apologists of pure mathematics, for
fnstance, have dwen woent to appeal to
the case of the conic sections, which trom
the tilne of Apollonius onwards had been
Van entively detached study, but was des
tined after some 2,000 ycars to guide Rep-
Jer and Newton in fotmulating the I:H-:'H
of the u:ﬂhl*lht'}' miobions, and #i ult:umt-:n]\-
to find ils justifigation in the Nautical Al-)
TR, : .
We may recognizo that practical utility)
lsas besn o conscious aim an scientific work,
apd sometimes ils mwain justification; but
wo ean hardly admit that any such formula
ax L bhave quoted wordiuly copveys what
hius' e the teal inspiration ol Gis
covery. We connot suppose  that  Apol:
louins: was thinking of posterity; he was
engeged dn o study which he po doubt
Id to in‘ Jegitimate and respectable in
‘WI&H. O, to take A recent imstance, whu_n
Faraday and Maxwell were feeling their

| face.

{which the sea forms a part.

cwe have
. phenomenon,
s originated by Avchdeacon

S or two peints to be nolived,

carth, The uccurate investigation of the
ligure of the ecarth is intimately connected
with the vari
In view of the local irregularities
fg0me convention was necessary ng to what
ig - meant by the shape of the ecarth as a
whole.. The usual definition 1s that it is
a level surface as regards the resultant
ol true gravity and centrifugal force:
oiten that particular level surface of
Briefly, the
general result is this, that in mountainous
reglons the observed value of gravity ia
abunormally low, while on oceanie islands,

and _:—:n_'l':u' ag can be ascertamed on the
|| #ea, 1% a5 abmormaliv large, when all allow-

ance has been made for altitude and the
normal variation with latitude. The fact

| thig this has been found to be the ease |

i 50 many  different places shows that
hire to deal with no  easual
The accepted explanation
Pratt. of Cal-
cutta, in 1859, and since developed es:
cinlly by Hayford and Bowie, of the
jnited’ States  Survey, is  that if  wae

cimagine a fevel surface to be drawn at a

depth of about 100 kilometres, the stratum

| of mittter above this, though wvarying in
\density from point to point, is approxi-
‘mately unitorm, in the gense that equal

areas of the surface in question bear
equal weights, The ultitude of the moun-
taing is held to be eompensated by the
interior density of the underlying mntter,
while the oceanic hollows are maile up
for by inereased density beneath.  Leav-
ing aside the technical evidence on which
this hypothesis is based, there are one
In the ﬁfﬂ;
place it suggests, ns is highly plausible
on other grounds, that the matley in the
mterior of he earth, Dbelow the stratum

relerred ta, T i n state  of
pressure  uniform. in all | directions.
wo far as thiss stratam 8 econ-
eerned, it might be floating on  ‘an

iternal globe of liguid, &lthough no as-
gertion 1% Iﬂnl]_v made, opr is necessary, Lo,
this effect, Bl the stratum itself sheap=
mg forees must be present, and i i
necessary to consider whether the actual
material is stropng enough to  withstand
the weight of continents and mountains,
and the lack of lateral support dus to the
oceanic depressions,  T'he researches of
Professhr Love and others show that this
question can fairly be answered in the
affirmative.

New Method of Measuring Gravity,

The ncenrate determination of the acces
leration of gravity at any place is a mats
ter of great delieacy., In the pendulum

| _the impulse derived
RRestion of new problems, and
the ‘extended seale on which

nces of the
ol our time

arintion of gravity over its sup-|

*“‘fﬁufﬁt 8 Readership iy : ol
that whoen the H!iillilil:l pendislum

¥

I8 complete it i ho that a gravi
vey. of the British '?rl’n- ml;ﬁ?ﬂ'\‘]%'ﬁ
Lord Kelvin's -historie atlempls o Iil.l'l.il.h
the age of the earth b}' Eﬂﬂ!itltmﬂﬂﬂ of
the observed temperature gradient aw we
0 downwards from the surtace lost thair
bitsis when it was discovered that the rile
of genctalion of heat in the processes of
radio-aclive change was amply ‘sufficient to
dccount for the present gradient. Assum.
g an average distvibution of such ma
terinl similar to what is found near the
turface, a stratum of some 16 kilometres
In _thickuess would provide 'all that Is
wanted,
. Age of the Earth’s Crust,

Radio-active speculation has gone far.
ther. A ‘comparison of the ampunts of
Uramivum, and of the end-prodocts wssocis
ted with it, has led to estimdtes of the
timo that has elapsed since the fina] con-.
solidation of the earth's crust. The cop-
elusion js that it must lie definitely byee-
tween 100 and 1010 years, The figure
I8 necessarily vaguo owing to the rough
value of some of the data, but even the
lower of these limite gives ample scope
tor the drama of evolution, Physics has
4t length amply atoned for the gt udging
allowance of time which it was once dis
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posed to accord for the processes of ge0-
logical and biological change. The radio-
Active arguments on which these estimates
are based are apparently irrefutable: but
from the nhrsimll point of view there are
reasond why  one would welcone an ex
tension even of the upper limit of 10-10
yenrs, 1f this could possible ba streteliod.
Eor if this barrier be immovable, we ave
led to conclusions as to the present i
ternal temperature of the earth which are
not quite easy to reconcile with the evi
]tli.‘!m:r: ag to rigidity to be referred to
ater.  In the space of time mentioned,
enormous as it is, the great mnss of the
(earth conld hardly have cooled very miuch
(drom the temperature when it was in a
|r‘-mt{~. of {usion, The central portion,
‘Whatover its nature, and however high its
' thermal  conductivity, is enclosed by a
thick ~ envelope of feebly conducting
material, just as a sleam ‘boiler, for i
stance, may be packed with & layer of ns
hestos, To take a calenlable hypothesis, |
we may . assume  with Wiechert. that we |
have a central core of three-fourths the
earth’s ' radius, with an outer shell of
rock,  Weo may give the core any degroe
of conductivity we like, for mathematical
simplicity we may even regard it as in
inite.  Then, if the outer layer consis*s
of material having some such conductivity
as the surface I:'-E'H:'Iiﬂ, the internal tempoera-
ture would take to {all to one-half its
original value a period of at least 16
times the limit T have named,
Interior Heat of the Earth. .
Even on this rapid review of the subject
it shonld be clear that there is an appa
rent meonsistency hetween the resulls of

two lines of argnment. On the one hand, §f gressive forestry policy.

the thermal evidence points to the exis-

Afarewel] o
Professor H.
qushed the

sor of |
College, nt the
Thursday, by
Aovatrsh

president
(8ir William Sowden), who occupied the
chair, Mr, E. Anthonev, M.P,, Mr, 4.
AMcEwin, Captain 8. A. White, the sec-
vetary (Mr. k. Stevens), y:
* The chuirman, in proposing the healls
of Professor Corbin, said he wis o gentle
man | n the truest yense of the word. (Ap-
plavke.) He war an expert among ox-
péris in a key wndostry., He had studied
forestty in it every drpartment, and
understood it from end to end. Sosth
Ausiralis was in the p:murcinu)' Posis
tion of ctraining experis at "the expens:
of the tax;uyerﬁ. and for the ke of §

few pounds allowing them to go 2a
other places. Thr-r: imported experis and
exported  them, but preferred to keop

I;J:lar.u sheep and  eadtle than prize men.
ne  league was sorry to Jose Professor

Corbin, aud thought his departure was,
the resull of  a  shorl-sighted policy.
People were  beginning %o realise, -

chictly due to Professor Corbin's lectur-
ing, that the planting of trees was an
important to. South Australia as  the’
lanting of wheat, Professor Corbin was |
L'zn'ihg behind him living mononients in

the hundreds of thousands of trees he
had had planted, and he had other liv-
g monuments in the men hie had trained, |
-.-.'Ef- were now occupying high positions
elsewhere, The best monument for the
forest at Kuitpo, famous throughout Aus- |
tralia. [.-'ippﬁuﬂ:.ff They were saying

farewell to him with snrvow, but were

happy to know Aucklind was already

preparing to  extend him the glad hand.

(Applause.)

Mr. Anthoney said he regreited losing
a forester of Professor Corbin's ealibeo,
With reégard to the que<tion of afforesta-
tion, 1t was pleasing to know that all the
States, in fact, all the world, was legin-
ning to realise the serionsness of the
position.  Men competent to judge, hud
| shouted from the housetops that there
would be in a4 few years a shortoge of tim-
ber, Governments were at least waking
up, and realising that Ausiraha shond be
seli-supporting with regard to timber re-
sotirces. . He regretied having to sy it
""but he felt Professor Corbin's serviees
| would be better appreciated in Auckland
than they had been here. .

Mr. McEwin said forestry needed officiale
who eould look 30 to 40 wouars ahead. Santh
Australia, of all the Btates, needed a pro-
It was not like
other. States with ready-planted forests,

s

tence of a high temperature at a deptb || and would have to plant its own trees.

which is mo groat fraction of the carth’s |
rading, =0 high indeed na to suggest a
plastic condition which wonld readily yield
to shearing slress. On the other hand,
the tidal arguments, ug well as the free
prapagation of waves of {ransversal
vibration nt great depths, indicate with
certninty something like periect clasticity
in the mathematical sense., The material
with which we are concerned is under con-
ditions far removed from anyv of which we
bave experience; the pressures, for in.
stance are enormous; and it %8 possibly
in this direction that the solution of the
difficulty is to be sought.

We have some experience of substances
which are plastic under Jlong-continuml
stress, but which behave as rigid bodies
ns regards vibrations of short period, al-
thaugh this combination of properties is,
I think, only met with at moderate tem

ratures. 1t is conceivable that we have

ore a true analogy, nnd that the material
in question, under its special conditiona,
though plastic under steady application
of force, as for instance centrifugal foree,
may be practically rvigid as regards oscil-
latory forées, even when their period is

|

Captain White suid he felt the loss of
Professor Corbin greatly; it was a calamity
to this State, No one had worked harder
for forcstry than Professor Corbin.

Mr. Stevens alzo wished the guest every
ENCCOSS,

Professar Corbin thanked all for their
kind remarks about him personally and
his work. He regarded the forest move-
ment a8 a use“ul and necessary institulion,
' The league was not active all the time, bnt|
it was like a watchdog, ready to help when
needed.  The league had done and would
eontinue to do tremendously useful wark.
Regarding Kuitpo, if any of his work there
was as deserving of eredit as they had said, !
then he wat satisfied. If tho forest was
n success, it was not entirely attribulalle
to what he hod accomplikhed, for he eonld
hardly have done withbubt such an able
lientepant as Mr. Durward, and he could
not &peak too h]ghlt' of him and others cm-
ployed in the work. He regreited leav.
u;g thp} State and such good fnends. (Ap-
plause, '
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Iway - i slecteie theory ob lights ‘metliod tha yielding of the support due
m'.ﬂ:ﬁdﬂuﬁlr have dreamed of wire{o the reaction of the pendnlum  as it
Towa telegraphy, though as we now Koow (swings to and fro affeets the time of
tliss whs no remote development. nscillntion, So far back as 1818 Kater,
lore

%0 long nk a day or n fnrtnight. But be.
yvond that we can hardly, with confidence,

m at present,
"~ Rea. G108

ELDER CONSERVATORIUM,

aimy of “geience 8 to ex= g, higo ahsolute detormination  of  the
'l EI}E_ i}llncl;.i of Nuuurl. £ ascertainjonetn of the seconds m‘:u;l’ulum an Laon:
thelr mutual relatious, gnd fo'  AITANRE 1., -y an Nils gunrd against this effect.
them as dar a8 possible Into a consistent =o' s oiead a tost to make surae thag it
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Leonard Charles

gigtant physician, Dr. E
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nets of art and: seleace are o xlensive - gra ; W '
| [,:IEII even antagonistic, but .1"."‘;:! Songht to minhmize tiix effect by ideas.

ire of pendulums sWHEng in op
site ]ﬂl::ﬁu? n{:d so reacting t;]n tl:lz- 1-:*.:1::.1’
{::tt in opposite Eenses. This huas
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processes of seientific thougat
ibla: 10, trace an_ aflinity.
it oot the case that “the widespread
est excitod by the litost achijevements |
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