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the geologist lias been able to recogrnize, some of these bicher
types had propabiy no existence at ail.

Each successive discovery, like those wvhich I have mentioned,
of the remiains of animais of the higher types ia tue older rocks,
ia regarded by some gtalogists, as an addition to the cumulative
eviden, e by which they conceive that the theory of non-progres-
8ion will be ultiinaely estabiished; wlnle others consider the
deficieucy in the evidence required to establisb that theorY as far
too, great to admit the probability of its beingr supplied by future
dtscovery. Nor can the theory derive present support, it is
contended, by an appeai to any properties of inorganic matter, or
physicai laws, with which we are acquaiinted. Prof. W. Thoîn-
Bon ba&s recently entered into some very interesting si.eculations
bearing on this subjeet, aud suggested by the new theory of
heat, of which I have spoken. The heat of a heaveniy body placed
under the samne conditions as the sun, must, it lias been said, be
ultimately exhausted by its rapid emission. Tihis assertion
assumes the matter composing the sun to have certain properties
like those of terrestriai matter with respect to the generation and
emission of heat; but Prof. Thomson's argument places the sub-
ject on better grounds, admitting, aiways, the truth of the new
theory of heat. That theory asserts, in the sense which I have
aiready stated, the exact equivaience of beat and motive power;
and that a body, in sending forth heat. must lose a portion of that
internaI motion of its constituent particles on which its thermal
state depends. Now we know titat no muituai action of these
constituent particles caa continue to generate motion which miglit
compensate for the loss of motion titus sustained. This is a
simple deduction from dynamical laws and principles, independent
of any property of terrestriai matter which may possbly distin-
guish it from that of the sun. Hence, then, it is on these
dynsmicai piiciples that we may rest the assertion that the sun
cannot Continue for an indefinite tirne to emit the saine quantity
of heat as at present, unless his thermal energy be renovated fi-or
some extraneous source. The samne conclusion may ho applied to
aIl other bodies in the universe whicb, like our sun, may be
centres of intense heat; and, hience, recognizinur no adequate
external supplies of heat to renovate these existing centres of
heat, Prof. Thomison conciudes tltat tue dispersion of heat, and
conisequently of physical energy, froin the sun snd stars into
surrouuiding space without any rec (gnizable ineans of reconcen-
tration, is te existing order of' nature. In sncli cwse the liat of
the Sun must uhtimately be dimiaisied, sud tite physicai condition
of the earth therefore aitered, in a degree aitogetlier incousistent
with the theory of non-prog-ression.

Mr. Rankine, howevr, lias ingreniously suggcested an hypotiesis
aceordirîg to whichi the reconcentr-ction of lieat is conceivable.
Assuming the physicai universe to, be of finiite extent andi sur-
rounded. by an absolute vacuum, radiant heat (supposing it to be
propagated in the saine wvay as liglit) wvotld be incap)able of
passing into the vacuum, and would be relected. back to, foci
corresponding to the points from wvlicli it emanated. A recon-
centration of heat wouldJ thns be effected; and. any of the lteaveuly
bodies which had previoiisly Iost their Iteat, might, on prassinig
tlirougît these foci, ho rekindled into briglit centr-es of radiant
heat. 1 have alluded more particularly to this very ingenicus,
though'y, periîas, faneifoil hypothesis, bevause somne persous have,
I bei1eve, regarde(] this view of the subjeet as affording a sanction
to the theory of non-progres.qion; but even if ivo should admit
its truth to the fullest extent, it may be deene(l, 1 think, entirely
inco'rsistent with that nnitormity andl permanence of physical
condition in any of the beavenly bodies whiclt the theory just
n(lentioned requires it our owvn planet. The author of this
h]Ypothesis did iot possibly contemplate any such application of
iL; nor amn I aware how far lie wouid advocate iL as reallY

applicable to the actual constitution of the materiai universe, or
wouid regard it as suggesting a possible sud coinceivable, rather
than a probable, mode of coutiteracting thle con.stan;t dispersion of
heat froin its existing centres. He lias not, I think, attempted to
wvork out the consequeuices of the hypothesis as applied to ltgh4-
to witich it mnust, I conceive, be neeessarily eonsidered applicable
if iL be so to lient. lu sucli case the foci of te reflected heat
wonid be coincident witit tbose cf the reflected light, proceeding
or.ginally from the saine luminous bodies. These foci would thus
become visible as the images of stars; so that the apparent number
of stars woult be constantly increasing with the increasing nun-
ber of images of oach star produced by successive rejiexions.
This will scarcely ho considered the actuai order of nature. I
wouid be easy to trace other cousequences of the application of
this hypothesis to light; but I would at present merely state that
My own convictions entirely coincide with those of Prof. Thomsong
If we are ta found our the )nies upon our knowledge, and noi
upon our ignorance Of Ditysical. causes and plienomena,
I cas ouly recognize ia the existing state of things a passing
plisse of the materiai universe. It may be calculated in ail,
and is demonstrnbly so iu some respects, ta endure under tlie
action of known cause, for an inconceivabie period of Lime; but
it bas not, I think, received the impress of eternal duration in
characters whici man is able to decipher. The externai tempera-
ture any physical conditions of our own globe mnay not, and pro-
bably cannot, have changed in any considerable degree sinco the
first introduction of organie beiuigs on iLs surface ; but I eau stiti
only recognize in iLs physical state during ail] geoiogical periode,
a state of actual tliough exceedingly slow progression, from an
autecedent to some ultimate sL'ite, on the nature of which our
limited powers wili not enable us ta offer any conjecture founded
on physical reseý-arch. The theories, even, of which 1 have been
speaking, may probably appear ta some persons as not devoid of
presumption; but for many men they will ever ho fraught with
deep speculative interest,:-aad, ]et me add, no charge of pro-
sumption cau justly lie against them if entered upon witli that
caution sud modesty which ouglit to guide our inquiries in these,
remote regions of physicai science.

I feci how iînperfect a view I have 110w submitted to you of
recent scientific proceedîngs. I have given no account of the
progress of Chemnistry, of' t>rctical Meechnnics, or of the scences
connected wiùth Natu rai HIsto)ry; nor have I spoken of Ethnology,
a scence whiclr, titough of sucli recent, date, is become of great
inttrest, and one wvhich is occupying the nîînds of men of great
learning sud profound research. I eau only hope that the chair
which I have now the hionor ta occup)y -%ili ho hieucefoith filled
by mnen qualified tÀa do full justice to thjese important branches
of science. I trust that wliat 1 hiave said, however, wilI convey
ta you some ides of the activity whicli pervades aimost every
depart1 nent of science.

I mnust not conclude this Address witliout some mention of
wliat appear to l'e wo be the legitirnate objecta of Our Association
-nor without sonie allusion ta eircurnstanoeý cslculated, 1 Lhink,
to give incerea,3ed imlportance ta its.general. 'orking sud influence.

There are probably few amongst us of wlt.om thie inquiry has
not been iiiade-at-Ler any one of oui, nieetings-whether any
striking discove ry hiad beemi brougit, forward 14-and inost of us
will also probabiy have remsrked that a11 snswer it the negative
lias froquetitly pm.oduced soiînethîng(l like a feeling of disappoint-
ment in Lte inquirer. But sucli a týeling eau arise onlv frort a
mnisappreiension of wvhat I conceive to be te real sud legitiînate
objeta of the British Association. Great discoveries do not re-
quire asociations to proelaiîn theom to the world. rrhey pruclaim
theroselves. We do not meet ta receive their announcement, or


