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is now exhibited. Not the least interesting part of
that production is that which explaing the age of
all the igneous or trappenn rocks of the south of
Seotland. as well as =il the divisions of the Carbo-
niferous formation, and is exclasively the work of
my able colleague.

But if through the labors of hard working geol-
ogists, we have arrived at a clear idea of the first
recognizable traces of life and their sequences, we
are yet far from having satistied our minds as to
the medus operandi by which whole regions of sach
deposites have, as in the Highlands, been trane-
mated jnto a crystalline slate. Let us therefore
hupe that, ere this meeting closes, we may receive
instructions from some one of the band of foreign
or British geologists who bhave by their experi-
mental researches heen endsavouring to explain
the processes by which ~uch wonderful changes in
the tormer condition of se limenrary depoxits liave
beeu brouzht to life: such as that by which strata
once resewbling the incobierent Sttarian clay which
we see in Russia have been liardened iato such
rocks as the slaty grauwacke of other regions, and
now hard schists of the south of Scotland have
been metamorphosed into the erystalline rocks of
the Highlands. But why are British geologists to
see any difficulty in admitting what [ have pro-
posed, that vast breadths of these crystalline strat-
ified rocks of the ighlands are of Lower Siluvian
age? Many years agn I suggested, after examin-
ation, that some of the crystalline rock+ near
Christinna in Norway were bus altered extensions
of the Silurinn deposits of that region; and since
thea Mr. David Forbes and Mr. Kjerulf have de-
.monstrated the truth of the suggestion.  Again,
and on a vastly larger scale, we know that in
Nurth America all the noted geologists, however
they may differ oo certain details, agree in recng-
nizing the fuct that the vast eastern scabaard range
of gneissic and micaceous schists is moude up of
metamnorphosed strata, snperior even to the lowest
of the Silurian rocks. Logan, Rogers, TTall, and
Sterry [Lunt, are decidedly of this opinion ; and
.the point has been most ably and clearly set before
the pullic by tie last wentioned of the-e geolo-
gists, who, being himsell an accomplished chem-
ist, has given us some good illustrations of the
probable modus operandi in the bringing about of
thexe changes,

‘The importance of the ingunivies to be made hy
chemicad gevlogists into this hranch of vur science
was,not lost upon the earlier menibers of the Bri-
tixh Association, Even in the year 1833, a com-
mittes was appointed to endeavour to illustrate the
phenomena of the metamorphism of rocks by ex-
periments carvied ou in ivon-furnaces.  Affer n
sevies of trials on varions mineral substances, the
Rev. W. Vernon arcours, to whom we owed so
much at our foundation, has, a3 the reporter of
that committee, Iiéenn enubled to present to the

Association that luetid repore on the nctual effect

of long-continued heat which iz publishad in our
1 -t volume, In referving you to that document, I

must, as an old praciical field-geologist, express

the gratification I teel in seeing thiat my enm:unent
friend bas, in the spirit of true inductive philuso
" phy, afrived, ufter moch experiment and thought,
it the same conclusion at which, in common with
Sedgwick, Buckland, De ln Beche, Phillips, and
others in my own country, and with L. Von Buch,

Elie de Beaumount, and a host of geclogists abroad,
I had long ago arrived in the field. [, therefore,
reécho their voices in repeating the words of Mr,
W, Harcourt, * that we are not entitled to presume
that the furces which have operated on the earth’s
crust have always been the same.” Looking to
the only rational theory which has ever been pro-
pounded to account for the great changes in the
crust which have taken place in former periods—
the existence of an intense central heat which hag
heen secularly more and more repressed by the
accamulation of sediment until the surface of the
planet was brought into its presént comparatively
quiescent condition—our firét General Secretary
has indicated the train of causes, chemical and
physical, which resolve some of the difficulties of
the problem, He has brought before us, in a com-
ﬁendim‘ns digest, the history of the progress which

as been made in this branch of our science, by
the writings of La Place, Fourier, Von Buch,
Fournet, and others; as well as by the experi-
mental researches of Mitscherlich, Berthiér, Sen-
armont, Loubree, Deville, Delesse and Darocher.
INussrating his views by reference to chemical
changes in the rocks and minerals of our own
country, and fortifying his induction by an appeal
to his experiments, hé arrives at the conclusion,
that there existed in former periods a much greater
intensity of causation than that which now pre-
vails. His theory is, that whereas now, in the
formation of beds, the aqueous action predomi.
nates, and the igneous is only represented by a few
solfataras, in the most ancient times the action was
much more igneous, and that in the intermediate
times fire and water divided the empire between
them. In a word, he concludes with the expression
of the opinion, which my long-continued observa-
tion of facts had led me to adopt, *“that the na-
tare, force aud progress of the pust condition of the
earth cannot be measured by its éxisting condition.”

In addition to thése observations on metamor-
phism, let me remind you that, ob the recommenda-
tion of the British Association, other important
rexenrches have been carried on by Mr. William
Hopkins, our new General Secietary, and in the
furnaces of our President, Mr. Fairbairn, on the
conductive powers for beat in various mineral
substances,  Although these ezperiments have
heen retarded by o serious accident which befel
Mr. Hopkins, they are still in progress, and I
learn frgm bim that; without entéring into any
general discussion ns to the probuble thickness of
the crust of our planet, we may eveq now affirm,
un experimental evidence, that, assuming the ob-
served terrestrial temperatare to be due to central
heat, the thicknéss of this crust must be two or
three times as great as that which has been uzsunlly
considered to bBe indicated by the observed incrense
of temperiture at accessible depths beneath the
earch’s sorfice,

Of the Devoninn rocks, or Old Red Sandstone,
much ight be said if I were to advert to the de-
tils which have been recently worked: out 1m
Seotlund, by Puge, Anderson, Mitchel, Powri¢ and
others; and in Eogland, by the researches of the

“Rev. W. Symonds, and other’members of the Wool-

hopé and Malvern Clubs. But confining myself to
generil observitions, it miay be stated, that 8
triple subdivision of that group, which I have
shown to hold good over the continent of Europe



