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in the undisturbed hills of the Mississippi valley,
and that to this depression chiefly is due the fact
that the mountains of the Appalachian range do not,
like those hills, exhibit in their vertical height above
the sea the whole accumulated thickness of the palee-
ozoic stratn which lie buried beneath their summits.

Mr. Hall has made n beautiful application of these
views to explain the fact of the height of the Green
Mountains over the Laurentides, and of the White
Mountains over the former, by remarking that we
have sucgessively the Lower and the Upper Silurian
strata superimposed on those of the Laurentian sys-
tem. The same thing is strikingly shown in the
faet that the higher mountain chains of the globe are
composed of newer formations, and that the sum-
mits of the Alps are probably altered sediments of
tertiary age. {dm. Jour. Sci. xxix. 118.)

The lines of mountain elevation of De Beaumont
are, according to Hall, simply those of original ac-
cumulations, which took place along current or shore
lines, and have subsequently, by coatinental cleva-
tions, produced mountain chains. ¢ They were not
then due to a later action upon the earth’s crust, but
the course of the chain and the source of the materi-
als were predetermined by forcesin operation long
anterior to the existence of the mountains or of the
continent of which they furm a vart.” (P. 86.)

It will be seen from what we have said of Buffun,
De Montlosier and Lesley that many of the views of
Mz, ITall are not new but old ; it was, however, re-
served to him to complete the theory and give to the
world a rational system of orographic geology. Ile
modestly says, ‘I believe I have controverted no
established fact or principle beyond that of denying
the influence of local elevating forces, and the intru-
sion of ancient or plutonic formations beneath the
lines of mountains, as ordinarly understood and ad-
vocated. In this T believe I am only going back to
the views which were long since entertained hy ge
ologists relative to continental elevations.” (P 82.)

The nature of the palacozoic sediments of North
America clearly shows that they were accumulated
during o slow progressive subsidence of the ocean’s
bed, lasting through the palmozoic period, and this
subsidence which would be greatest along the line
of greatest accumulation, was doubtless, as Mr. Hall
considers, connected with the transfer of sediment
and the variations of local pressure acting upon the
yielding crust of the earth, agreeably to the views of
Sir John Herschel. This subsidence of the ocean’s
bottom would, according to Mr. I1all, cause plications
in the soft and yielding strata. Lyell bad already in
speculating upon the resultsof a covling and contract.
ing sea of molten matter, such as be imagined might
have once underlaid the Apopalachians, suggested
that the incumbent flexible strata, collapsing in obe
dience to gravity would be forced, if this contraction
took place along narrow and parallel zones of country.
to fold intdo o smaller space as they conformed to the
circamference of a smaller are, *“ enabling the force
of gravity, though originally exerted vertically, to
bend and squeezeo the rocks as if they had been sub-
jected to lateral pressure.¥

Adaitting thus [Terschel’s theory of subsidence
and Lyell’s of plication, Mr. Iall proceeds to inquire
into the great system of foldings presented by the
Appalchians. The sinking along the line of greatest
accumulation, produces a vast synclinal, which is
that of the mountain ranges, and the result of a sink-

# Travels in NorthjAmerica, 1st visit, vol. i, p. 78.

ing of flexible beds will be the production within the
greater synclinal and anticlinal azes, which must
gradually declive toward the margin of the great
syoaclinal axis. This process the author observes
appears to furnish a satisfactory explanation of the
differance of slope on the two sides of the Appala-
chian anticlinals, where the dips on one side are uni-
formly steeper than on the other. (P. 7L.)

An impertant question here arises, which is this:
—while admitting with Lyell and Hall that parallel
fuldings may be the result of the subsidence which
accompanied the deposition of the Appalachian sedi-
meunts, we inquire whether the cause is adequate to
produce the vast and repeated flexures presented by
the Alleghanies. Mr. Billings in a recent paper in
the Canadian Naturalist (Jan. 1860), has endeavored
to show that the foldings thus produced must be in-
significant when compared with the great undula-
tions of strata, whose origin Prof. Rogers has en-
deavored to explain by his theory of earthquake
waves propagated through the igneous fluid mass of
the globe, and rolling up the flexible crust. We
shall not stop to discuss this theory, but call atten-
tion to another agency hitherto overlooked, which
must also cause contraction and folding of the strata,
and to which we have already alluded. (A4m. Jour.
Sei. (2) xxx. 138.) Itisthe condensation which must
take place wheo porous sediments are converted into
crystalline rocks like gnesis and mica slate, and still
more when the elements of these sediments are
changed into minerals of high specific gravity, such
as pyroxene, garnet, epidote, staurotide, chiastolite
and chloritoid. This contraction can only take place
when the sediments have become deeply buried and
are undergoing metamorphism, and is, as many at-
tendant phenomena indicate, connected with a
softencd and yielding condition of the lower strata.

We have now in this connection to consider the
hiypothesis which ascribes the corrugation of portions
of the earth’s erust to the gradual contraction of the
interior. An able discussion of this view will be
found in the American Journal of Science (2) iii. 176,
from the pen of Mr.J. D. Dana, who, in common with
all others who have hitherto written on the subject,
adopts the notion of the igneous fluidity of the earth’s
interior.

We have however elsewhere given our reasons for
accepting the conclusion of Hopkins and IIennessy
that the earth, instead of being a liquid mags covered
with a thin crust, is essentially solid to a great depth,
if not indeed to the centre, so that the voleanic and
igneous phenomena generally aseribed to a fluid nu-
cleus have their seat, as Keferstein and after him Sir
Jobn Ilerschel long since suggested, not in the anhy-
drous solid unstratified nucleus, but in the deeply
buried layers of aqueous sediments which, permeated
with water, and raised to a high temperature, become
reduced to a state of moré or less complete igneo-
aqueous fusion. So that beneath the outer crust of
sediments, and surrounding the solid bucleus, we
may suppose a zone of plastic sedimentary material
adequate to explain all the phenomena hitherto as-
eribed to a flaid nucleous. (Quar. Jour. Geol. So-
ci-ty, Nov. 1859. Cunadian Naturalist, Dec. 1859 and
Am, Jour. Sei. (2) xxx. 136.)

This-hypothesis, as we have endeavoured to show,
is not only completely conformable with what we
know of the behaviour of nqueous sediments impreg-
nated with water and exposed to a high temperature,
but offers o ready explanation of all the phenomena



