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is now exhbited. Not the ieast interesting part of
that production is that which explains the age of
ail the igneous or trappean rocks of the snuth of
Seotiand. as well as ail Lhe divisions of the Carbo-
niferous forman!tion, and is etoldsively the work of
my able colleague.

But if tbrough the labors oi bard wrorlting geol-
ogists,.we bave arrived at a cleatr idea of the first
recognizable traces of life and their séquences, %ve
are yet far from having satistied our mindc as ta
the modits operaiidi by which whoie regions of 8ucb
deposites have, a in the libndbeen trans-
mutild into a crystalline> siate. Let us- th*erefopre
ht>pe tbar, ere tis meeting closes, ive may receive
instructions fram some one of the band of foreign
or Britishi goologi8s who have by their experi-
mental researches been endeavouring ta expiain
the proces4ses by whicb Fuel) wonderful changes in
tha [biner condition of se iirnotirarv denotîits have
been broughlt to lire: such as that by whîch strata
once re.,ewtbing the itîcolteretit ýSi1iirîan dlay wbich
we see i Russia have bitŽen liardened, intw such
rooks as the slaty grauwacke of other régions, and
now bard sehists oif the south of Scotiarid have
been metamorphosed into the crystalline rocks of'
the Hlighlands. But wby aire B-i ti8b geoiogists to
seca tny difficulty in adinittiîg wv at 1 have pro-
pnsed, that vast breatdthis of these crystailine strat-
ified rocks oi te Iigiîlandi; are of Lower Silurian
age ? Many years ag.) 1 suggesteti, alLfer ex;Lti)in-
ation, that somne of the crystailine rock-i net-
Christiana in Ntîray were but altereti extensionîs
orc the Silurian deposits of that. rrtgion ; arîd sirw<e
theai Mr. David Ftesand Mr-. Kjerulf have de-
.monicirated the truth of the suggeitioii. Airaini,

and n a asty larger scaIc, we koî thiat in
Notrt, Ameorica ail the noted gpoltîgists, bttwevet'
tbey a:ay differ fin certain demails. alree in rectg.
nizing the fict that the vast eastern s:btît ag
of gneiseic ant i icaceous schiste is rii-de up tif

meraiorph>scd strata, s pror even ta the ittwest
of the Silurian rocks. IceLitgr, Rtgcers, ffall, and
Sterry flint, 3ire docitietiy tof titis opinitot ; anti
the potint bas been mnost aliy and ý-leariy set befotre
tite public 1.)y ti.e last w:entioned ai the-c geolo-
gisîs, whct. £teing, imsclf an a:t1pîitlchein-
ist, basL, given mos $ttoe gt>td illustratitons ttf (lie
prîthabie inotlu.s qe~randi it the brioiging about of
thee* changes.

rThe inîpîrtatce of the inqniries ta) le made hy
che uti ci geooi i h- t( melt is b ran ch of tour scte tI a te
MlS;ttt, tIl t tost iip tr the carli e t nie L ters tf thle B îi-
tisýi. Assotciadton, IEv*., in te Year 1833, a ctoin-
Iltitteo W.*s ;Ippoîmtted to erttie:tvtur tt>iiasrl the(-
p bet ineita lf lic, ni t a întrpiîisin tif rocks i y ecx-
pt-n miien ts cartieti otn iii irtî,î-fotîacee. Af'em- a
stîits*, ttf triais on vîî.iîtut niiîtvral substances, the
Ilev. W. Vernonr Ilariourt, itI witam wve owed so
tiita- nt our ft,tiatîaî, lias, a.4 the reporter ai
titat ctin mittee, eert citalci t: p-e.setit t, the
Asstîciation taL Iiicid rep'trt. on the actuad efeict
ce Iong-<niîe tett wlticll , rtitlislied in tîlîr
1 Vt volumie. 1lii relèrn yti t t.iiat dttctîîoe ,tt. 1
aiusi, as an old prticiet field-ge.tlilgi,,t., exp)re,-s
tîte gratilidatit:n I iCe iit Meeirg tiiat 11ty cttî:cot
frieild bas, iii the $leirit (eii truc indutitve phl t stî
ph* , ai-riveil, ititer - mach experiimettt anti thttuglt,
iL the saine contclusiotn aît wliic;!, in coinnîtn vriti
Sedgwîck, Bttckland;, De la Beche, Plîiliips, antd
Others in my own country, and wvith L. Von Buch,

Elie de Beaumont, and a bost of geclogists abroad,
I hat long ago arrived in thie field. .1, tberel'are,
r&etbo their voices ini repeating the words of Mr.
W. Harcourt, "Ib at we are not entitled te, presume
that the forces which have operated on the earth's
crust have always been the saine." Looking toi
the ofly rational theory wbich bias ever beeu pro-
pounded to account for the greai; changea in te
crust which have takien place in former periods-
the existence of au intense central heat wbicb basi
been Becuiarly more and more represqed by the
accumulation of sediment until the surfFice of the
plaîtet was brought into its preseùt comparatively
quiescent condition-our 1Krst Géneral S&creta-ry
has indicated the train of causes, chernical and
pli'ysicai, wbicb resolve some of th diffieulties of
the problern. H1e bias brougbt before us, ini a coin-
pendious digest, the bistory of the progressL; wbich
h:îsi>een nmade in this branch of our science, by
the writings of La Place, Fourier, Von Buch,
Fournet, aud others ; ns iveii as by the experi-iiiental rer3earches of Mitscherlich, Berthier, Sen-
.îrinoht, Loubî'ee, Deville, Delesse and Durocher.
I1lustratin)g hie viewvs by refeèrence to chemical
changes in the rocks and minerais of our own
country, and fortifying hie induction by an appeal
t bis experiments, beé arrives at tbe conclusion,
that there existed in former periods a much greater
întensity of causation than that wbich now pre-
vails. Ilis theory is, that wbereas now, in the
formnation of beds, tbe aqueous action predomi.
nt", and tbe îgneoub is only rcpresented by a few
solfàtaras, in tbe most ancient tintes the actio>n was
much more igrîeous, and that id the intermaediate
Lintes tire and water divided the empire betwveen
them. li a word, bie cancludes Nvitb tbe express4ion
of the opinion, which miy long-eontinued observa-
tion of facts bad led me to :tdopt, Iltbat tbe na-
turc, force aud progress (if the past condition of the
earth cannot be rneasu>-ed by its existing condition."

In addition ta these observations on mnetamor-
pbism, let mie remind yo that, ob the reconimenda-
Lion of the British Association, othcr imptortant
researehes bave been carried oni by Mr. William
Hbopkints, our xùew General Secîýet:trv, and in the
lùrnâces of oui' President, Mr. Fairbiairu, on the
ct>nductive powers for lient in various minerai
,3ubstantces. àithongh. these expériments have
tieen retarded by a serious accident wbich bétfel
Mr. Hoîpkins, tbey are stili in progress, and 1
learn frtQna him that, without entering intO any
genteral discus4ion as to the probable tbicknesqs of
the crust of oui- platn et, we may even now affirni,
'in experimenîtal evidience, itt, ûssuming the ob-
served î.erréstrial temùperature to bie due to central
ltat, the thicknesst of this cru8t muet bie Lwo or
three tiînes@ as great as thait wbich bias bean u8ually
cî>nsideèred to 15e indicatedl by the observed increase
(If temnpérature at aiccessible depthe beneath the
earr.b 's sarýfic6

Of the Devonian rocks, ôr GMd Red Sandsto)ne,
m.ucbe uIiight be said if 1. were tu, advert te, the de-
tails *icùh bave been reeently wofked- Out ini
Seothmktd, by Page, Anderson, Mitcbel; Powrie and
atiiers; and in EngIî%nd, by the researe.hes Of the
*Rev W. Symonds, and otheè"membera of the Wool-
hope and Malvern Clubs. But confining mYseif to
getieril' observations, it may be stated, tChat a
triple subdivision of tbat gtoup, which 1 have
shown to bold good over the continent of Europe


