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parativeiy minute scale. We find that pressures acting upon
ordinary sedimenta in Palacozoic or later times do not produce
more than colourahie imitations of crystalline schists. We
find that when they act upon the latter the resuit differs, and
iPgeneraliv distinguishabie from stratification-foliation. We
see that elc-vation of temperature obviousiy facilitates changes
and pramotes coarseness of structure. We see also that the rocks
in a erystalline series which appear to occupy the highest posi-
tion seemn ta be the ieast metamorphosed, and present the
strongest resemblance to stratified rocks. Lastiy, we see that
minerai change appears to have taken place more readily in
the later Archoean times than it ever did afterwards. It see
tiren, a legitimate induction that ini Ârchitan tirnes conditions
favorable to minerai. change and molecular inovement-in short,
to metamorphism-were generai, which in later ages bave be-
come rare aud local, so that, as a mile, these gneisses
and schists represent the foundation-stones of the earth's
crust.

On the other aide wbat evidence can be offered ? Iu the
first Place, any number of vague or rash assertions. So snany
af these have already corne to an untimely end, and I have
spent sa much time aud moucy in atteuding their executions,
that I do not mean to trouble about any more tili its advocatcs
express themacîves willing to let the question stand or fali ou
that issue. Next, the stateinent af some of the ahîcat mnen
among the faunders of onr science, that foliation je more ucar-
ly con nected witb cleavage than with structures suagestive of
stratification. lu regard to thii 1 bave already admitted, in
the case of the more coai sely crystalline rocks, what ia practic-
aily identical witb their claini, for they aiso as>ert that wbcu
the banding was produced, very free move ment of the constit-
ucuts was possible ; and in regard to the rest 1 must ask
wbethcr they were speaking ai cieavage- foliation or stratifica.
tion-foliation, which had flot then been distinguisbed, and 1
know in sorne instances what the answer will be. The third
objection is of a general nature. To prevent the posibility of
miastatement 1 wiil give it as a quotation :-" To a geologist
<especially one beionging to the school of Lyelb it is equally
diflicult to conceive that there shouid be a broad distinction
between the metamorphic rocks of Archa,-an and post-Archoean
age rcspectively, as that tIre pre-Tertiary volcanie rocks sbouid
be altogether différent in character fromn those of Tertiary and
recent times." 0f course in this atatement niuch depends on
the sense attached to the epithet "broad." As an abstract
proposition 1 shouli admit, as a matter of'course, that from
similar causes sirnilar consequeuces would alwsys foilow. But
ini the latter part of the quotation lurks a 1)etitio ))rilCipii.

During the periods mentioued volcanic rocks appear, as we
should cxpect, to, have been ejccted from. beneatb the earth's
crust sirnilar in composition aud condition, sud to bave solidi.
fred with ideutical cuvironment. Hence the resuits, allowing
for secondary changes, shouid stili be similar. But to assume
that the cuvironment af a rock ini carly ArchSan times wae
identical with that of similar materiai at a much later period
is to beg the whole question. My creed, also, is the uniformi-
tariau but this does not bind me to foliow a formula into a
position which. is untenable. Other studies with which I have
same famiiiarity have warned me that a biind orthodoxy is
one of the beat guides to beresy. "«The weakncss and the logical
defect of uniiormitarianieru "-these are Prof. Huxiey's words

"1is a refusai, or at least a reluctance, to look beyond the
' present order of thinge' sud the heing content for &il time to
regard the fossiliferous rocks as the Ultima Thutlc of aur
science." Now, speaking for miyseif, 1 see no evidence since
the time of these rocks, as at present kuown, of any very

materiai difference in the condition of things an the earth's
surface. The relations of ses and land, the climate of regions,
have been altercd ; but because I decline to revel in extem-
porized catastrophes, sud because I believe that iu Nature
order bas prevailed sud law bss ruled, am. I therefore ta stop
my inquiries wbere iife is no longer found, sud wc secm. ap-
proacbing the firetiruits af the creative powcr ? Because
paheontoiogy is, perforce, sulent ; because the geologiet eau
oniv say, I know no more," muet 1 close my car ta thase
who would turu the light ai other sciences upon the dark places
of aur awn, and meet their reasaning with the exclamation,
"This is not writteu in the book af uniforniity 1 " To do this

wauld be ta imitate the silveremithe ai aid, and silence the
teacher by the cry, " Great is Diana af the Ephesians."

What, then, dace the physicist tell us was the initial con-
dition of this globe ? 1 will not go into the vexed question ai
geological time, tbough as a geologist I muet say that we bave
reason ta complain of Sir W. Thomson - Years ago he rcduced
aur credit at the hank of time ta a hundrcd millions of years.
We grumbled, but submitted, and endcavored to dimiuish aur
drafts. Now he bas suddeuly put up the shutters, sud deciared
a dividcnd of les thau four shillings in the Pound. I trust
same aggrieved sharebolder wili prosecute the manager. How.
ever, as a cause célèbre is too long a business for thc end of an
evcniug, I wili mereiy gay th, whilc persoually 1 sec littie
hope of arriving at a chronological scale for the agze of this
earth, I do not believe in ita etcrnity. What, then, doce the
physicist tel1 us muet have becu in the beginning? 1 pass by
those carlicet ages, when, as IlIlion, like a miet, rose irsto
towers," s0 from the giowing cloud the great globe was formed.
I pass on ta a condition more rcadiiy apprebcudcd by aur
faculties-tbe time, the consistent ior status ai Lcibnitz, whcn
the molten globe bad crusted over, sud its present bistory
began. Iligid uniformitariau thougb you may be, you cannot
deny that wheu the very surface of 'the ground was at a tem-
perature af at lest 1O00' F., there was no ramn, save af giaw-
ing ashes-no river save of moiten fire. Now is euding a long
history with which the uniiormitarian must nat reckou-oi a
time when many compaunds now cxistirig were not dissolvcd
but dissociated, ror combination under tliat environment was
imp)ossible. X'ct there was still law sud stiil order-uay, the
present law sud order May be said even then ta bave had a
potential existence- ncvertbcless ta the uniformitariai gnome,
bad sncb there beeri, cvery new combination ai ciements wouid
have been a ncw shock ta bis faitb, a uew miracle iii the carth's
history. But at the tinies mcntioned abave,. though axygen
sud hydrogen cauld combine, water cauid not yet rest upon
the ruddy crueL ai the globe. What dace that mear ? This,
that assunring the wvater ai the ocean equivalent ta a spherical
shell ai the earth's radius sud two miles thick, the very lava-
streamn wauld cousolidiate under a pressure af about 310 atmas-
pheres, equivaient ta ncarly 4000 icet ai average rock.*

But arr the practical. bearing ai this cansideratian 1 will nat
dwell. Let us pass on ta a tume wbich, accarding ta Sir W.
Thomsan, wauld rather quickiy arrive, wheu. tire surface ai ihe
cru8t bad cooied by radiation ta its present temperature. . Let
Us, merely for illustration, take a surface temperature ai 500 F.
(ueariy that ai London), sud assume that the present risc ai
cmuet temperature is 10 F. for every 50 feet ai desceut, 'which.
is ratîrer .too rapid. If sa, 2120 F. is reached at 8100 feet, and
2500 F. at 10,000 feet. Thongb the latter temperature is far
fromn higb, yet we shauld exp)eet that under such a pressure
ebemical changes would accur with much marc faciiity than

*If we take the specific gravity ai water as unjty, sud that of
mean rock as 2*7, the pressure wauld be = 3911'1 feet oi rock.
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