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PREFACE.

Tue object of the following Essay is to throw some
light on those phenomena which consist in the develop-
ment of subterranean activity in the form of Volcanos and
Earthquakes, the investigation of which appears to me of
primary importance to the progress of Geological science.

The science of the History of the Globe has, I conceive,
for its object—the examination of the nature of the in-
organic substances observable within the limits of our
planet and its atmosphere, with a view to discover its
origin and the changes it has undergone.

It is thus naturally divided into two branches, viz.

I. The examination of these substanees and their mutual
relations.

II. The establishing conclusions from the results of this
examination, as to their origin, and the changes
they have undergone.

The first division is properly called Geognosy. The
term Greology should of right be restricted to the second.

Geognosy embraces the subordinate sciences of Mine-
ralogy, Chemistry, and the study of the relative positions
of Rocks ( Geognosie positive of Humboldt.)
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Geology has for its business a knowledge of the pro-
cesses which are in continual or occasional operation
within the limits of our planet, and the application of
these laws toexplain the appearances discovered by our
Geognostical researches, so as from these materials to
deduce conclusions as to the past history of the globe.

The surface of the globe exposes to the eye of the
Geognost abundant evidence of a variety of changes which
appear to have succeeded one another during an incalcu-
lable lapse of time.

These changes are chiefly,

I. Variations of level between different constituent parts
of the solid surface of the globe.

11. The destruction of former rocks, and their reproduc-
tion under another form.

III. The production of rocks de novo upon the earth’s
surface,

Geologists have usually had recourse for the explana-
of these changes to the supposition of sundry violent and
extraordinary catastrophes, cataclysms, or general revolu-
tions having occurred in the physical state of the earth’s
surface.

As the idea imparted by the term Cataclysm, Catastrophe,
or Revolution, is extremely vague, and may comprehend
any thing you choose to imagine, it answers for the time
very well as an explanation ; that is, it stops further in-
quiry. But it has also the disadvantage of effectually
stopping the advance of the science, by involving it in
obscurity and confusion.

If, however, in lieu of forming guesses as to what may
have been the possible causes and nature of these changes,
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we pursue that which I conceive the only legitimate path
of geological inquiry, and begin by examining the laws of
nature which are actually in force, we cannot but perceive
that numerous physical phenomena are going on at this
moment on the surface of the globe, by which various
changes are produced in its constitution and external
characters; changes extremely analogous to those of ear-
lier date, whose nature is the main object of geological

inquiry.
These processes are principally,

I. The Atmospheric phenomena.

1I. The laws of the circulation and residence of Water on
the exterior of the globe.

III. The action of Volcanos and Earthquakes.

The changes eflfected before our eyes, by the operation
of these causes, in the constitution of the crust of the
earth are chiefly—

I. The Destruction of Rocks.
II. The Reproduction of others,
~III. Changes of Level.

1V. The Production of New Rocks from the interior of
the globe upon its surface.

Changes, which in their general characters bear so
strong an analogy to those which are suspected to have
occurred in the earlier ages of the world’s history, that,
until the processes which give rise to them have been
maturely studied under every shape, and then applied with
strict impartiality to explain the appearances in question;
and until, after a long investigation, and with the most li-
beral allowances for all possible variations, and an unlimit-
ed series of ages, they have been found wholly inadequate



vi PREFACE.

to the purpose, it would be the height of absurdity to
have recourse to any gratuitous and unexampled hypo-
thesis for the solution of these analogous facts.

The study of the processes by which these effects are at
present produced on the surface of the globe forms there-
fore a most important, but unfertunately most neglected
branch of Geology.

It comprehends the following divisions, viz.

I. Meteorology, or the knowledge of the atmospheric
phenomena, including the decomposition of rocks
by the air and light, Electricity, Magnetism, &c.

I1. Hydrology, or the study of the laws that regulate the
conduct of water on the surface of the globe, and
its mechanical effects on the solid parts of that
surface.

ITI. That of the phenomena produced on the exterior of
the globe by the development of its internal and
subterranean activity.

Each of these is equally necessary for a due apprecia-
tion of the effects which such agents are capable of pro-
ducing, during an unlimited series of ages, on the constitu-
tion of the globe; and at the same time offers in itself a
subject of extreme interest,

The following work is an attempt to pursue the last
branch of study ; and, however imperfect, I am not with-
out hope that it may be found useful in clearing up much
of the obscurity and doubt which at present exists as to
the nature and mode of action of the volcanic forces.

The opportunities which I have enjoyed for the pro-
secution of this study were sufliciently favourable to claim
for me some confidence in the general facts I advance on my
own authority.
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My attention was first directed to the phenomena of
Volcanos in the winter of 1818, which I passed within
sight of Vesuvius, then in permanent eruption. In the
course of the next year I visited Atna and the Lipari Isles,
particularly Stromboli, where T spent some days. After
having examined the phenomena of these active voleanos,
I turned my attention to the extinet vents of Italy and
France; passed six months in Auvergne, the Velay, and
Vivarais, contiuually occupied in geological researches,
and afterwards revisited Vesuvius (which I reached just in
time to witness the stupendous eruption of October 1822),
examined the Ponza Isles, and all the different volcanic
districts of Italy from thence to the Euganean Hills,
returning to England by those of the Rhine, the North of
Germany and the Eiffel.

In addition to these original sources of information, I have
availed myself of many of the facts that are to be met with
in the works of Humboldt, Von Buch, Beudant, Brieslak,
Brocchi, Monticelli, De la Torre, Mackenzie, Bory de
St. Vincent, and other writers who have published descrip-
tions of phenomena or countries of a volcanic nature,

. The short sketch of a History of the Earth with which 1
have been tempted to terminate this essay, may probably be
considered as premature; but the coneclusions to which I
arrived in the body of the work, on the nature of the vol-
canic phenomena, unavoidably led to their generalization
in this form ; and since the theory is confessedly imperfect,
requiring much further development, room is left for the
corrections and improvements that may be hereafier sug-
gested by other researches, hydrological and meteorolo-
gical, which should perhaps have been made to precede
even the rough draft of such a history,

The Appendix will be found to contain a list of all the
volcanos known to be at present in habitual activity, taken
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in great part from that published at Paris in the Annuaire
du Bureau des Longitudes, for the year 182%4; to which
Messrs, Humboldt and De Buch contributed.

To this list has been added brief accounts of some of
their most remarkable eruptions and other contempora-
neous phenomena, from the descriptions of eye-witnesses.

An article is also appended to the work, on the re-
markable volcanic eruption of Xorullo in 1756, in which
I have taken the liberty to dispute the inferences drawn
by M. de Humboldt from the traditionary account of the
phenomena, and the appearances at present visible on the

spot.

I trust the theory I have ventured to put forth will be
considered impartially and without prejudice; and, if so,
I think it can hardly fail to satisfya candid and enlightened
reader,

For myself, when the idea was first urged upon me by
the same chain of inductive evidence which is given in the
work, I was incredulous; but the more I investigated its
results, the more closely did they appear to correspond
with, and explain the problematical appearances of the
carth’s crust, which bave so long presented a stumbling-
block to Geology.

Just as these pages are going to press, I have met with
the work of Mr. Knight on a new theory of the earth,
which I had not previously known. I observe that some
of his ideas as to the mechanical deposition of gneiss,
mica-slate, &c., and the erystallization of rocks by the
admixture of an aqueous vehicle in very small proportions,
correspond with mine. We differ however folo calo on
most points. He supposes mountains to have been origi-
nal protuberances of the granitic surface of the globe, and
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does not admit of the subsequent elevation of their strata ;
and notwithstanding this, he conceives the strata hardened
by heat, He imagines that the admission of water to the
metallic nucleus of the globe produces voleanos, &e.;
ideas which are completely at variance with the opinions
as to the nature and modes of operation of the subter-
ranean forces, developed in the following Essay.
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CHAP. 11.—Page 17.
Fxplanation of the Volcanic Phenomena.

———

Their moving power, the expansive force of aeriform fluids
generated by the action of heat in a subterranean body of
lava.

The phenomena of Stromboli, Etna, the Isle de Bourbon,

&c. and the counstant expulsion of liguefied fragments
(scoria) prove the existence and ebullition of such a mass.

I'ts liquidity very imperfect, not amounting to fusion. Ap-
pearance of lava when proceeding from a source in the
flank of a volcano during some tranquil eruption—radiates
very little heat.

Opinion of Dolomieu confirmed as to its liguidity being
caused by some other circumstance than fusion, from its
crystalline texture both when suddenly and slowly cooled.

. Nature of its liquidity. The suspension of its crystalline

particles in a fluid.

Aeriform, the same which explodes from the mouth of the
vent, and elevates the lava by its expansive force ; aque-
ous vapour or steam; proved to be this by direct experi-
ment, and by the totrents of rain which fall from the clouds
evolved when a volcano is in eruption—the escape of this
vapour causes the instantaneous consolidation of the lava.

Recapitulation.

Examination of the effect which must be produced in a
crystalline substance of this nature, by diminution of pres-
sure or increase of temperature 3 partial vaporization of the
water ; disaggregation ; intumescence, and liguefaction of
the mass—vapour collects into parcels and bubbles, and
finally rises to the surface—cendition of such rise.
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§. 16. Fissures formed, some opening outwardly, some downwards
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sion and liquefaction, by which the fissure is filled with
intumescent lava. This is the case both with the fissures
formed in the upper strata of the heated erystalline mass,
(contemporaneous veins) and in those broken through the
overlying strata of schistose, sedimentary, or other pre-ex-
isting rocks. (Injected veins or dykes.) Immediate con-
solidation of the matter filling these veins, by which the
fractured rocks are repaired and strengthened.

§.17. An interval of tranquillity succeeds, until a similar expan-
sion again occurs. These processes must succeed one an-
other continually in such circumstances.

§. 18. Atlength, perhaps, some fissure broken entirely through the
overlying rocks so as to open directly into the atmosphere
alone.—Consequent ebullition and intumescence of lavaup
this opening—circumstances which accompany and modify
its rise,—Sometimes checked by the predominance of the
repressive force before the lava reaches the aperture, so as
to occasion an abortive eruption, vapour aloue being dis-
charged from the fissure.
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But if the width of the fissure and other circumstances
permit it, the lava reaches the mouth of this orifice, and a
volcanic eruption commences.
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with earthquakes—after which, either lava alone, or elastic
fluids alone, or both together, are expelled from the vent,
The two first cases rare, the last most frequent.

Explosions of vapour and fragmentary ejections—emissions
of lava en masse—crisis of eruption—gradnal decrease in
violence, lava ceases to flow, scoria continue to be ejected,
oscillations in the eruptive force—trituration of fragments
and scoriz—expansive force finally stifled—eruption ter-
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Condition of the dilated mass below, or focus, at this
time.
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Its temperature inferior to that of the surrounding erystal-
line mass.—It abstracts therefore caloric from thence.
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nent,
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Passages of these phases into one another ; they may co-
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mutual relations of these opposite forces.—Conduct of the
expansive force in any individual lava bed, uniform.—The
irregularities must therefore proceed from changes in the
repressive force, and first, for the examples of complete
equilibrium.—Stromboli.—The peculiar form of its crater
alone occasions the permanence of its phenomena.— Vol
cano of Bourbon, its figure.—Lava boils over the lips of
the crater down the slope of the cone.

Interesting comparison of the phenomena of Stromboli and
Bourbon.
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b 2
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culty of distinguishing those which are formed in situ from
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vapours escaping from a subterranean mass of lava.—Erup-
tions may be obviated, and the temperature of the focus
diminished, or rendered uniform, by this placid escape of
caloric.—Mineral substances held in solution, and after-
wards deposited by them.—Intermittent hot-springs—
Geysers.—Formation of thermal spri Jgs by atmospheric

water filtering through heated lava.—Jorullo.—Bertrich-
bad.

§. 12. Permanent gasses evolved from lavas—mephitic exhalations
—Lago d’Averno.

§. 13. Duration of the process of conselidation—circumstances
that determine it.—Examples of the time during which
lavas may retain a high internal temperature.

CHAP. VI.—Page 134.

Divisionary Structure assumed by Lavas on their
Consolidation.

§. 1. The process of consolidation must be accompanied at all
times by contraction.—If it commence at the eentre of
the mass no separation takes place ; but if at the surface,
different centres of contraction must establish themselves,
and fissures of retreat be formed between them—the
figures they circumseribe approximate to the hexagon.

§. 2. But since no fissure will be formed in a direction parallel to
the surface at which the process commences, the hexagons
will be lengthened into hexagonal prisms. Proofs of the
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contractile force—diameter of prisms—irregularity, what
causes it—regular divisions confined to interior of the mass
—hence, error of supposing none but the earliest basalts
to be prismatic.— Prismatic configuration general in dykes.
—Columns perpendicular to the surface on which they form.
Effect of a concave and convex surface—influence in facili-
tating or preventing the degradation of the rock.

§. 3. Jointed columns—Ilaws which regulate the frequency of
joints.

§. 4. More than one divisionary structure may be found in the
same rock—smaller columns included in large.

§. 6. Globiform structure—subdivision into prisms, or concentric
folia.

§. 6. Process of recrystallization which accompanies the contrac-
tion of the rock—globular concretions—angulo-globular
structure.

§. 7. Tabular structure—lamellar, and slaty or schistose—accom-
panied or not, by the columnar.—Roche Tuiliere.—Re-
union of some crystalline particles in the planes of the
lamella,

§. 8. Cubical or rhomboidal structure.

§. 9. Recapitulation.

§. 10. Divisionary structure confined to rocks solidified by loss of
temperature—no contraction occurs where the solidification
is produced by increase of pressure.

§. 11. Question as to the cause of the difference of mineral com-
position in lavas.—Probability that they all derive from a
granitic rock.—How these changes may be conceived to
have occurred.

§. 12. The varieties of lava rock are found in nature to have been
usually produced, successively, by the same or proximate
vents. Contrary opinion combated ,—examples,—error of
limiting the production of trachyte or basalt to particular
ages of the globe—both the product of recent and still
active volcanos—necessity of restricting these terms to a
mineralogical meaning.
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CHAP. Vil.—Page 150.
Volcanic Mountains.

§. 1. The simple cone produced by a single eruption is enlarged
by the repetition of eruptions from the same vent into a
volcanic mountain, strengthened by continual additions

both of solid and fragmentary products.

§. 2. Rupture of the sides of this cone by the pressure of the co-
lumn of lava within the vent. Lava flows out through
openings formed successively at different levels; confirmed
by observation.—Elastic fluids generally discharged from
the central crater—while the lava usuvally flows out from
orifices in the side of the mountain, or at its foot.—Exam-
ples from the eruptions of /Etna, Vesuvius, Iceland, &c.—
Minor and local earthquakes produced by these rendings—
mountain sometimes nearly split in two—examples.

§. 3. The consolidation of the lava that occupies these fissures,
produces vertical dykes, those of Somma—no fissure ever
opens a second time.—These dykes add greatly to the
strength of the mountain.

§. 4. Thus, with the height and bulk, the strength of the moun-
tain increases, without any limit—examples—false notion
that at a certain height eruptions can no longer take place
by the summit of the cone.

§. 5. Parasitical cones produced at these lateral vents by the
gaseous explosions.

§. 6. Torrents of sand or ashes and water—alluvial deposits—
examples from Iceland—Vesuvivs—vegetable remains en-
closed in them. :

§. 7. Mixture or alternations of volcanic products with marine or
lacustrile deposits,

§. 8. Craters of compound cones or volcanic mountains—subject
to change—under what circumstances,—Large crater left
by a paroxysmal eruption, filled up by degrees by sub-
sequent minor eruptions—replaced by a convex plain.—
The occurrence of a second paroxysm breaks up this, and
guts the mountain once more—features of the crater thus
formed, elliptical—examples of these changes.—Crater of
Vesuvius during the last century—that of /Etna—Remarks
on these changes.
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§. 9. Dimensions of such a crater—under favourable circum-
stances the greater part of the cone, or even the whole
occasionally, blown into the air—examples of such pa-
roxysmal explosions, and craters produced by them—often
occupied by lakes—their characteristic features,

§. 10. Other lakes—Dbasins of this character are formed by ex-

losions from a deep focus on a fresh point—example—
those of the Eiffel, Paven, &c.

§. 11. Bursting of lakes formed in the interior of volcanic craters
—eluvial deposits—trass, moya, and some tufas—peculiar
to trachytic volcanos—divisionary structure assumed by
these conglomerates on desiccation, veins in them —organic
remains. )

§. 12, Minor eruptions prebably take place from an upper focus
within the velcanic chimney.—Paroxysmal eruptions, from
the deep subterranean lava-bed.

§. 13. Occasional shifting of primary vent, and extinction of the
central erater,—examples,—lIsle of DBourbon—crater re-
duced to a solfatara by the slow escape of vapours from the
lava beneath,

L]

CHAP. VIII.—Page 171.

Subaqueous Volcanos.

§. 1, Probability that they are very numerous—can rarely he ohae
served, and never until the volcanic apex approaches the
surface of the sea.

§. 2. Instances known—their phenomena—difier little from those
of a subaerial vent.—No reason for supposing the strata at
the bottom of the sea to be elevated always.

§. 3. Great increase of the repressive force owing to the weight
of the column of water above the vent—its results—1. ex-
trerae tension of the confined lava: 2. condensation of
escaping vapour which will not rise to the surface, except
when the vent is near that surface. Hence such an erup-
tion can rarely be visible ; and, when visible, the apex of
the cone cannot be far removed from the surface of the
o
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§. 4. Mineral substances held in solution in the vapour of the
lava are condensed with them, and mixed with sea-water.

"§. 5. Disposition of fragmentary products—I{ormation of cone—
suspension of finer particles, and their disposition in hori-
zontal strata—examples—alternation with calcareous and
other marine deposits—solidity and coherence of some
tufas—its cause—similarity to trass, &c.

§. 6. Disposition of lavas beneath the sea—follows the laws an-
nounced above.—Superior fluidity occasioned by the den-
sity of the medium checking the escape of the elastic
fluids, and retarding the consolidation of the lava—agrees
with observation—comparative ahsence of scoriform parts,
but frequency of vesicular lavas—amygdaloids, infiltratory
process favoured by subaqueous position.

§. 7. Difficulty of distinguishing new from habitual vents in sub«
aqueous eruptions—examples of either kind.

5. 8, When the summit of the cone is raised above the level of
the sea, it becomes an ordinary sabaerial volcano. This
elevation may take place in two modes, 1. by the accumu-
lation of matter produced by repeated eruptions; 2. by
elevation en masse, owing to the expansion of the inferior
lava-bed.

§. 9. Characteristic features of the rocks elevated above the sea-
level by these different modes—examples of either kind—
the latter accompanied by elevations of the neighbouring
strata—examples—Isle de France, Pnlo Nias, &c. Coral-
line islands of the Pacific nearly all probably based on
volcanic submarine eminences—the Madrepores only build
within a short distance of the surface of the ocean—subse-
quent elevation of these beds.—Leeward isles.

CHAP, IX.—Page 187.
Systems of Volcanos.

§. 1. Law which determines the position of a new vent of vol-
canic action ; geaerally on the prolongation of a previous
fissure of eruption, or in the vicinity of a former vent :
hence groups, or lincar trains of volcanic vents—examples
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—France, Germany, Italy, Leeward Isles—remarkable
train of openings encircling the Pacific—error to suppose
them always parallel to the meridian. Connection of in-
sulated vents by intermediate links.

§. 2. Of these systems some vents remain active, others closed ;

the former acting as safety-valves,—In case of their ob-
struction, fresh vents produced, or old one reopened, pre-
ceded by earthquakes and elevations of strata—examples—
proofs that the existence of active volcanos obviates the
occurrence of destructive earthquakes.

§. 3. Appearances in the constitution of the known surface of the

globe, indicating frequent and violent elevations of strata
by subterranean expansion—particularly in mountain
ranges.

§. 4. Proofs that these elevations have been in general inversely

proportionate to the development of the volcanic pheno-
mena in the same quarter of the globe.—Answer to objec-
tion drawn from the continental voleanic range of the
Andes.—The elevation of some neighbouring mass of
strata (continent) must precede the formation of any pri-
mary volcanic fissure.—Remarkable parallelism of insular
volcanic trains to the outline of the neighbouring conti-
nental ranges—and to the direction of the elevated strata
near them.

§. 5. Wherever any great elevation of strata has occurred, vol-

canic eraptions are proportionately rare—proofs,

§. 6. Answer to objection derived from the fact, that earthquakes

occur chiefly in volcanic districts,.—1. An earthguake of
some kind must precede every eruption ; but numerous
earthquakes may yet take place without occasioning a
single eruption. 2. On those parts of the globe which
have suffered greatest elevation, the repressive forces are
in excess, owing to the diminution of the expansive force
brought on by its successful development, and the escape
of caloric in other modes.

&. 7. General extension of the subterranean bed of heated crys-

talline rock beneath the whole surface of the globe.—
Volcanos the incidental and secondary effects of expansions
—of which the primary result is the partial elevation of
the solid crust of the globe.
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CHAP. X.—Page 200.

Development of Sublerranean Expansion in the Elevalion
of Strata, and Production of Continenls above the Level
of the Ocean.

§.1. Nature and order of the elevated strata—lean against crystal-
line rocks—stratified and unstratified—the latter appear to
be portions of the subterranean lava-bed protruded en
masse through the stratified rocks.

§. 2. Correspondence of the fractured strata on either side of the
axis of elevation—replication of the schistose strata forced
along with the expanding granite from either side towards
the fissure of elevation through which they are protruded—
sometimes entirely covering (mantelformig) the crystal-
line rock below ; sometimes disclosing it—superficial in-
tumescence and extravasation of this rock—portions of
lava will also be included between the folds of the lower
schists; forming the axes of secondary ridges of elevation.

§. 3. At the same time the upper beds recede from the axis of
elevation, sliding down the planes of their stratification by
the influence of gravity, and become also contorted by the
resistance opposed to this subsidence.

§. 4. By the denudation of the extreme flexures of these replicated
strata, they appear to alternate frequently in a recurring
series—some members occasionally wanting, &c.

§. 5. Occupation of cracks by intumescent matter from below—
dykes and veins of intruded crystalline rocks—where the
strata break rather than bend they will be often raised in
craggy masses, and left in insulated positions, separated
from one another by wide fracture chasms.—Dolomitic
pyramids of the Tyrol—basalt of that district—explanation

~of a remarkable fact mentioned by De Buch in this lo«
cality.

§. 6. Parallelism of the linear trains of volcanic vents and proxi-
nate mountain ranges accounted for—the formation of ele-
vation fissures, and eruption fissures contemporaneous—
the latter torn through the prolongation of the lower strata
by the force which urged them towards the fissure of ele-
vation—such a fissure widened and fresh vents produced
on it by subsequent elevating shocks ; orif this fissure is
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sealed up, a new one may be formed by the same cause ;
hence the peculiar difference between the fissures of ele~
vation and eruption.

§. 7. Thus of the fissures broken through the elevated strata, the
largest and deepest occasion extravasations of the inferior
lava-bed, dykes, &c.—others gave rise to mineral veins;
others to faults and slips; the least, to breccias and veined
marbles, serpentines, &c.

§. 8. Elevation of strata preserving their horizontality—examples
inciuded between two elevated ranges.

§. 9. Longitudinal valleys—formation of in the concave flexures,
or abrupt fractures of the elevated rocks—examples.

§. 10. Distinction between primary and secondary anticlinal
ridges, or axes of elevation—circumstances which inter-
rupt the parallelism of the latter to the former.—The
intervals between the secondary anticlinal ridges are lon-
gitudinal valleys—examples from Scotland and England—
subsidence of the upper limestone strata from off the se-
condary ridges, leaving anficlinal valleys—examples.—
Transverse fractures, generally effect the drainage of the
basin,

§. 11, Transverse valleys of mountain ranges—their origin partly
from transverse fractures in the elevated strata—examples—
enlarged and partly filled by the retreat of the ocean from
the elevated surface, Diluvium—other transverse valleys
excavated by the retiring waters alone, and perhaps by the
causes still in action.

§. 12, Conclusion from analogy of velcanic phenomena, that these
elevations took place by successive shocks—generally of
minor violence, lilke the earthquakes felt so frequently at
present—sometimes perhaps paroxysmal.— Elevation of the
Alps, and perhaps of the whole of Europe, attributable to
such a catastrophe.—The traces of diluvian action pro-
duced by the waters of the ocean retreating by successive
oscillatory movements,— Boulders of the Alps and of the
North of Europe, &c.—since that epoch none but minor
clevations accompanied by scarcely perceptible shocks.—
Doubt whether the elevation of the other principal conti-
nental masses was contemporaneous or not to that of the
Alps—if so, probably the result of the near approach of a
comet—other paroxysmal elevations probably preceded this;
that of the old red sandstone—their repetition attested by
geological facts.
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§. 13. Proofs that the developments of subterranean expansion,
whether in the form of volcanie phenomena, or elevation
of superficial rocks, must have progressively diminished in
frequency and violence from the commencement of the
globe’s history.

§. 14, Mineral nature of the general subterranean bed of crystal-
line rock—most probably granitic.—Its conversion during
the process of repeated intumescence and reconsolidation
into syenite, greenstone, porphyry, compact felspar, ser-
pentine, diallage rock, &c,—all pass into one another—
they may therefore all have derived from the same original
rock. '

CHAP. XI1.—Page 220.

Ovigin of the Strala composing the Crust of the Globe,
involving a New Theory of the Earth.

§. 1. Regular structure of the globe’s solid surface previous to any
elevation above the sea-level.—Concentric coats, consist-
ing, first, of the fundamental granite ; next, the laminar
rocks, gneiss, and the schists ; above these, the transition
and secondary series, or a part of them.—(QQuestion as to
the original formation of these zones,—The uvpper beds,
analogous to the arenaceous and sedimental deposits from
water actually taking place.—Their differences to be ac-
counted for—how.

§. 2. By the denuding force of waves produced in the ocean by
the sudden elevation of continents from its bottom.— Anti-
podal rise; oscillalory movements.— Fragments deposited
at different distances according to their size and weight—
the finest mingled with calcareous and bituminous matter,
&c.—consolidation of such rocks—not effected by heat,
but by a concretionary process, assisted by pressure, and
the exudation of the aqueous vehicle.—Seams of strata,
chalk-flints, &c. occasioned by this process.—Crystalliza-
tion facilitaled by fineness of grain—the greater the pro-
portion of precipitated to sedimental matter, the finer the
grain ; and therefore the more crystalline and compact
the rock.—The oldest rocks usnally the most crystalline,
explained by the greater proportion of Ifrl‘l‘l‘.il!iti,lffltl to




























































































































































































































































































































































































































































































































































































































































































































































































































































