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CHAPTER VIII.

Speculations on the origin of the Val del Bove on Etna—Subsidences—Autiquity
of the cone of Etna—Mode of computing the age of volcanos—Their growth
analogous to that of exogenous trees—Period required for the production of
the lateral cones of Etna—Whether signs of Diluvial Waves are observable
on Etna.

ORIGIN OF THE VAL DEL BOVE.

BerorE concluding our observations on the cone of Etna, the
structure of which was considered in the last chapter, we desire
to call the reader’s attention to several questions :—first, in
regard to the probable origin of the great valley already de-
scribed ; secondly, whether any estimate can be made of the
length of the period required for the accumulation of the great
cone ; and, thirdly, whether there are any signs on the surface
of the older parts of the mountain, of those devastating waves
which, according to the theories of some geologists, have swept
again and again over our continents.

Origin of the Val del Bove.—We explained our reasons in
the last chapter for not assenting to the opinion, that the great
cavity on the eastern side of Etna was the hollow of an immense
crater, from which the volcanic masses of the surrounding walls
were produced. On the other hand, we think it impossible to
ascribe the valley to the action of running water alone; for if
it had been excavated exclusively by that power, its depth
would have increased in the descent; whereas, on the contrary,
the precipices are most lofty at the upper extremity, and dimi-
nish gradually on approaching the lower region of the volcano.

The structure of the surrounding walls is such as we should
expect to see exhibited on any other side of Etna, if a cavity
of equal depth should be caused, whether by subsidence, or by
the blowing up of part of the flanks of the volcano, or by either
of these causes co-operating with the removing action of run-
ning water.
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It is recorded, as we have already seen in our history of
earthquakes, that in the year 1772 an immense subsidence took
place on Papandayang, the largest volcano in the island of Java,
and that, during the catastrophe, an extent of ground, fifteen
miles in length and siz in breadth, gave way, so that no less
than forty villages were engulphed, and the cone lost no less
than four thousand feet of its height *.

Now we might imagine a similar event, or a series of sub-
sidences to have formerly occurred on the eastern side of Etna,
although such catastrophes have not been witnessed in modern
times, or only on a very trifling scale. A narrow ravine, about
a mile long, twenty feet wide, and from twenty to thirty-six in
depth, has been formed, within the historical era, on the flanks
of the volcano, near the town of Mascalucia; and a small cir-
cular tract, called the Cisterna, near the summit, sank down in
the year 1792, to the depth of about forty feet, and left on all
sides of the chasm a vertical section of the beds, exactly resem-
bling those which are seen in the precipices of the Val del
Bove. At some remote periods, therefore, we might suppose
more extensive portions of the mountain to have fallen in
during great earthquakes.

But some geologists will, perhaps, incline to the opinion, that
the removed mass was blown up by paroxysmal explosions, such
as that which, in the year 79, destroyed the ancient cone of
Vesuvius, and gave rise to the escarpment of Somma. The
Val del Bove, it will be remembered, lies within the zone of
lateral eruptions, so that a repetition of volcanic explosions
might have taken place, after which the action of running water
may have contributed powerfully to degrade the rocks, and to
transport the materials to the sea. We have before alluded to
the effects of a violent flood, which swept through the Val del
Bove in the year 1755, when a fiery torrent of lava had sud-
denly overflowed a great depth of snow in winter. t.

In the present imperfect state of our knowledge of the his-

* Vol.i. chap. xxv.
+ See vol. i. chap. xxi.
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tory of volcanos, we have some difficulty in deciding on the
relative probability of these hypotheses; but if we embrace
the theory of explosions from below, the cavity would not con-
stitute a crafer in the ordinary acceptation of that term, still
less would it accord with the notion of the so-called ¢ elevation
craters.’

ANTIQUITY OF THE CONE OF ETNA.

We have stated in a former volume, that confined notions
in regard to the quantity of past time, have tended, more than
any other prepossessions, to retard the progress of sound theo-
retical views in Geology ; the inadequacy of our conceptions
of the earth’s antiquity having cramped the freedom of our
speculations in this science, very much in the same way as a
belief in the existence of a vaulted firmament once retarded
the progress of astronomy. It was not until Descartes assumed
the indefinite extent of the celestial spaces, and removed the
supposed boundaries of the universe, that just opinions began
to be entertained of the relative distances of the heavenly
bodies; and until we habituate ourselves to contemplate the
possibility of an indefinite lapse of ages having been comprised
within each of the more modern periods of the earth’s history,
we shall bein danger of forming most erroneous and partial
views in Geology.

Mode of computing the age of volcanos.—If history had be-
queathed to us a faithful record of the eruptions of Etna, and
a hundred other of the principal active volcanos of the globe,
during the last three thousand years,—if we had an exact
account of the volume of lava and matter ejected during that
period, and the times of their production,—we might, perhaps,
be able to form a correct estimate of the average rate of the
growth of a volcanic cone. For we might obtain a mean result
from the comparison of the eruptions of so great a number of
vents, however irregular might be the development of the
igneous action in any one of them, if contemplated singly
during a brief period.

It would be necessary to balance protracted periods of in-
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action against the occasional outburst of paroxysmal explosions.
Sometimes we should have evidence of a repose of seventeen
centuries, like that which was interposed in Ischia, between
the end of the fourth century, B. c., and the beginning of the
fourteenth century of our era®. Occasionally a tremendous
eruption, like that of Jorullo, would be recorded, giving rise,
at once, to a considerable mountain.

If we desire to approximate to the age of a cone such as
Etna, we ought first to obtain some data in regard to the thick-
ness of matter which has been added during the historical era,
and then endeavour to estimate the time required for the accu-
mulation of such alternating lavas and beds of sand and scoriee
as are superimposed upon each other in the Val del Bove;
afterwards we should try to deduce, from observations on other
volcanos, the more or less rapid increase of burning mountains
in all the different stages of their growth.

Mode of increase of volcanos analogous to that of exogenous
trees.—There is a considerable analogy between the mode of
increase of a volcanic cone and that of trees of exogenous growth.
These trees augment, both in height and diameter, by the suc-
cessive application externally of cone upon cone of new ligneous
matter, so that if we make a transverse section near the base of
the trunk, we intersect a much greater number of layers than
nearer to the summit. When branches occasionally shoot out
from the trunk they first pierce the bark, and then, after grow-
ing to a certain size, if they chance to be broken off, they may
become inclosed in the body of the tree, as it augments in size,
forming knots in the wood, which are themselves composed of
layers of ligneous matter, cone within cone.

In like manner a volcanic mountain, as we have seen, con-
sists of a succession of conical masses enveloping others, while
lateral cones, having a similar internal structure, often project,
in the first instance, like branches from the surface of the main
cone, and then becoming buried again, are hidden like the
knots of a tree.

* See vol. i. chap. xix.
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We can ascertain the age of an oak or pine, by counting the
number of concentric rings of annual growth, seen in a trans-
verse section near the base, so that we may know the date at
which the seedling began to vegetate. 'The Baobab-tree of
Senegal (Adansonia digitata) is supposed to exceed almost
any other in longevity ; Adanson inferred that one which he
measured, and found to be thirty feet in diameter, had attained
the age of 5150 years. Having made an incision to a certain
depth, he first counted three hundred rings of annual growth,
and observed what thickness the tree had gained in that period.
The average rate of growth of younger trees, of the same spe-
cies, was then ascertained, and the calculation made according
to a supposed mean rate of increase. De Candolle considers it
not improbable, that the celebrated Taxodium of Chapultepec,
in Mexico (Cupressus disticha, Linn.), which is one hundred
and seventeen feet in circumference, may be still more aged *.

It is, however, impossible, until more data are collected
respecting the average intensity of the volcanic action, to make
anything like an approximation to the age of a cone like Etna,
because, in this case, the successive envelopes of lava and
scoriz are not continuous, like the layers of wood in a tree,
and afford us no definite measure of time. Each conical en-
velope is made up of a great number of distinct lava-currents
and showers of sand and scorize, differing in quantity, and
which may have been accumulated in unequal periods of time.
Yet we cannot fail to form the most exalted conception of the
antiquity of this mountain, when we consider that its base is
about ninety miles in circumference ; so that it would require
ninety flows of lava, each a mile in breadth at their termination,
to raise the present foot of the volcano as much as the average
height of one lava-current.

There are no records within the historical era which lead to
the opinion, that the altitude of Etna has materially varied
within the last two thousand years. Of the eighty most con-

* On the Longevity of Trees, Bibliot. Univ., May, 1831,
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spicuous minor cones which adorn its flanks, only one of the
largest, Monti Rossi, has been produced within the times of
authentic history. Even this hill, thrown up in the year 1669,
although 450 feet in height, only ranks as a cone of second
magnitude. Monte Minardo, near Bronte, rises, even now, to
the height of 750 feet, although its base has been elevated by
more modern lavas and ejections. The dimensions of these
larger cones appear to bear testimony to paroxrysms of volcanic
activity, after which we may conclude, from analogy, that the
fires of Etna remained dormant for many years—since nearly a
century of rest has sometimes followed a violent eruption in the
historical era. It must also be remembered, that of the small
number of eruptions which occur in a century, one only is
estimated to issue from the summit of Etna for every two that
proceed from the sides. Nor do all the lateral eruptions give
rise to such cones as would be enumerated amongst the small-
est of the eighty hills above enumerated ; some produce merely
insignificant monticules, soon destined to be buried, as we
before explained.

How many years then must we not suppose to have been
expended in the formation of the eighty cones? It is difficult

imagine that a fourth part of them have originated during
the last thirty centuries. But if we conjecture the whole of
them to have been formed in twelve thousand years, how in-
considerable an era would this portion of time constitute in the
history of the volcano! If we could strip off from Etna all
the lateral monticules now visible, together with the lavas and
scorize that have been poured out from them, and from the
highest crater, during the period of their growth, the diminu-
tion of the entire mass would be extremely slight! KEtna
might lose, perhaps, several miles in diameter at its base, and
some hundreds of feet in elevation, but it would still be the
loftiest of Sicilian mountains, studded with other cones, which
would be recalled, as it were, into existence by the removal of
the rocks under which they are now buried.

There seems nothing in the deep sections of the Val del
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Bove, to indicate that the lava currents of remote periods were
greater in volume than those of modern times; and there are
abundant proofs that the countless beds of solid rock and scorize
were accumulated, as now, in succession. On the grounds,
therefore, already explained, we must infer that a mass, eight
thousand or nine thousand feet in thickness, must have re-
quired an immense series of ages anterior to our historical
periods, for its growth ; yet the whole must be regarded as the
product of a modern portion of the newer Pliocene epoch.
Such, at least, is the conclusion that we draw from the geo-
logical data already detailed, which show that the oldest parts
of the mountain, if not of posterior date to the marine strata
which are visible around its base, were at least of coeval
origin.

Whether signs of Diluvial Waves are observable on Etna.—
Some geologists contend, that the sudden elevation of large
continents from beneath the waters of the sea, have again and
again produced waves which have swept over vast regions of
the earth, and left enormous rolled blocks strewed over the
surface *. 'That there are signs of local floods of extreme vio-
lence, on various parts of the surface of the dry land, is incon-
trovertible, and in the former volumes we have pointed out
causes which must for ever continue to give rise to such phe-
nomena ; but for the proofs of these general cataclysms we
have searched in vain. It is clear that no devastating wave has
passed over the forest zone of Etna, since any of the lateral
cones before mentioned were thrown up; for none of these
heaps of loose sand and scoria could have resisted for a moment
the denuding action of a violent flood.

To some, perhaps, it may appear that hills of such incoherent
materials cannot be of immense antiquity, because the mere
action of the atmosphere must, in the course of several thou-
sand years, have obliterated their original forms. But thereis
no weight in this objection, for the older hills are covered with
trees and herbage, which protect them from waste; and in

* Sedgwick, Anniv. Address to the Geol. Soc., p. 35. Feb. 1831.
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regard to the newer ones, such is the porosity of their compo-
nent materials, that the rain which falls upon them is instantly
absorbed, and, for the same reason that the rivers on Etna have
a subterranean course, there are none descending the sides of
the minor cones.

No sensible alteration has been observed in the form of these
cones since the earliest periods of which there are memorials;
and we see no reason for anticipating, that in the course of the
next ten thousand or twenty thousand years they will undergo
any great alteration in their appearance, unless they should be
shattered by earthquakes, or covered by volcanic ejections.

We shall afterwards point out, that, in other parts of Europe,
similar loose cones of scorise, which we believe to be of higher
antiquity than the whole mass of Etna, stand uninjured at
inferior elevations above the level of the sea.





