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dircction, and hemay he perfeetly asgured that it will not follow
him. .. A man may pass within a yard of n mttle-snake
with safety, provided e gozs quietly, hut should he irritate «
radtlesnuke, or tread incantiously nponit, he would infallibly ve-
ceive a wound from its fangs.”?

THE SIRUCTURE OF TIHE APPALACHIAN ZONE.

—

PART FOURTH.

N this bricf survey, we have seen that the mountains compos.
ing the Appalachian Zono are made up of strata similar to

those now forming. From analogy as well ag from internal
evidence we know that these were once horizontal, whercas now
we find them bent, folded, turned up on edge, and in somo cases
even frctured. We have secn also that the curves tend to be-
como broader and less steep as we follow them north-westerly?
the wholoe resembling the ripples caused by casting a stone into
n biody of water, abrupt near the point of concussion, but becom-
jug broader and gentler as they recede. Can we, from these
facts, write the history of these mountains and determine the na-
turo of the mighty force which exerted so tremendous zn influ-
ence ?

Often has this question baan aniwered affimatively, but the
interpretation of the facts differ. It would be ont of place here
to enter into an elahorate discussion of theories respecting the
origin of mountains. Only two hypothesas will be given, both of
which have attracted wmuch attention, and both are hased on the
structure of the Appalachians.

Tn 1812 the Brothers Rogers, after years of investigution awid
these mountains, presented their cel ebrated theory. They hold
that the wave-dike flexures of the Appalachian strata are the
result of an actusl onward billowy movement, proceeding from
Leneath ; a com bined vertical and tangential movement. They
argue forcibly that no merely vertical, no ierely horizontal
movement, alone, conld produce the phenomena.  The wave-like
undulations of the ground during carthquakes, so well attested
hy many observers, seemed to afford tho key. It was assumed,
therefore, that the earth’s crust in these disturbed regions, res-
ted on a widely extended surface of fluid lava, and that the ac
cumulation of a vast body of elastic gases and vapors subjected
this portion of the crust to an excessive tension, causing it to
give way at successive times in a series of long pamlled rents
The removal of pressure upon the lava by the explosive escape
ofthe gases, would cause it to rise along the Zssure like an en.
ormous billow aud to lift with it the overlying flexible crust
Gravity would produce a violent undulation of the lava surface.
wave succeeding wave, flattening and expanding as they proceed
and imparting & billowy mofion to the overlyingstrata. Simul-
tan cously with cach cpoch of oscillation, the undulating tract
was pushed bedily forward, and sccured in its new position by

the permanent intrusion, into the rent and dislocated region be-
hing, of the liquid matter,injected by the same forces which gave
origin to the waves  This thrust would steepen the advanced
side of cach wave, and if repeated, as it would be.near the region
of greatest disturbance, would produce the folded or inverted
structure.

Prof. James Hall annou need his theory in the Palacontology of
New York, Vol IIT.  He rejects altogetlier an interior force and
regards the fle xures 3s resulting from depression of the crust.
e believes that the line of the Appalachian barrieris Gue fo the
original deposition of material, not to any subsequent operation
dislocating its stratx, and that the declination of clevation west-
ward isduc to the thinning ont of the formations. Ile holds that
when large masses of sediment are spread along the sea-bottom
the effect will be » yiclding of tho crust beneath and a general
sobsidence. ‘The groatest depression, accordingly, would be
along the lino of greatest accumulation, and the settling would
be less in the directicn of the thinning margin. By this process
the lower side became stretched, rents and fractures would occur
on that side, while the comprcased npper surface would be
wrinkled aud folded, Thiscan be casily shown by bending a

young twig. The outer surface is stretched and finally gives
way, while on the inucr sidoe the bark is thrown into folds.  Lhis
folding has not contributed to the keight of mountains.  On tho
contrary, the sharper tho fold, the moro likely it is to be split or
weankened ut tho arching, and 8o to bo more linble to the effects
of denuding agencies. In this way is explained the existence of
s0 many wountains with trough-shaped strata; these mountains
being merely the tronghs of waves whose crests have been wash.
ed away.

Here then are two interpretations of the same record, yet
diametrically opposed. IRogers’ theory accounts for most of the
facts, but leaves us a task, as difficult as the other, to account
for the theory. The means employed, according to these authors,
are too terrific, without analogue anywhere, 1t is inconceivable,
too, how the fluid matter cou'd be sustained in the rents and
hollow so as to realer the elevations pzrmanent. ‘To Prof,
Hall's theory the main objection is, that the material accumnulat.
ing, ax it certainly did, in shallow water, is incompetent to affect
the earth’s crust, which is not leas than fifty miles thick. Indeed,
there is reason to doubt whether the earth has merely o crust.
Ten years hence we may all believe our globesolid. At thesame
time there is much in favor of this theory. It is competent to
account for the succession of phenomena and is casily i llustrated
by experiment. A long continueéd subsidence certainly did oc-
cur in the Appalachian region, for there we find shallow water
deposits, many thousands of feet thick, each showing by tho
ripple markings that it was near the surface when deposited.
The character of mauy strata shows that the rate of subsidence
at times must have been exceedingly small, only a fiaction of an
inch per aanum. It is more than probable that such a siaking
over an extended area would cause a corresponding elevation at
some puint. Where would «e look for such an clevation but in
the trough itself? As shown in the experimaent of the bent
twig, the folds are shurpest where the compression is greatest.
By this theory faults and other phenomena are susceptible of
casy and reasonable explanation.

The determination of the time during which the Appalachian
Revolution oceurred depends upon some principles respecting
which all geologists are fully agreced. The facts on which these
are based need to be summarily recorded.

After a carceful study of life as shown in the successive strata
‘of the carth’s crust, geologists have divided the world's history
into seven great ages, each marked by the dominance of some
form of life.  Earliest among the stratified rocks we find an en-
orwous accumulation, many thousands of feet in thickness, every-
where controled and everywhere altered in their constitution, as
though they had been subjected to a high temperature. In this
process of alteration all traces of life, both animal and vegetable,
would be obliterated, or at least rendered diffieult of detection.
Under such circumstances these rocks were classed together s
belonging to the Azvic or lifeless age. Latterly, however, there
have been discovered traces of life, low in order indeed, but still,
life, and so we know this immense series as the Evzoic, or the
age of dawning life

Resting on this contorled mass we find a succession of rocks,
Just such a succession s might be expected to vest on & con-
tinually sulsiding sea-bottom, first a sandstone, then a mixed
mass of sand and limestone, and finally a heavy limestone; a
similar suceession follows, the two serics together making up the
Silarian age, the age of mollusks or shell-fish. In this age no
land plants existed, no mammals peopled the land, no fishes peo-
pled thesea. Yot the rocks tell us that life in its lower forms
was abnndant, for some of the limestone are simply masses of
shells tightly packed together.  Stono lilies of wondrous boauty
and complexity, waved to and fro on the hottom ; uncoiled
nautili, twelve fect in length, sconred the sea, myriads of little
shells were everywhere, while tangled masses of strange sca-
weeds grew in all the shallow waters.

Upon the Silarian, we find the strata of the Devonian age. In
its carliest cpoch wa find & new form of life introduced, fishes,
the first of vertebrates, appear in vast numbers; while corals,
mollusks and articulated animals, so well represented in the
previous agoe, still abonnd in the waters, We now find evidence
of a main land, covered with s0il and bearing vogetation, for
even midway in its conmse we discover * few sca-drift logs of




