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CALCAREOUS DEPOSIT. 3

evidently has not been crystallized in the base, in which it is
now inclosed, but has proceeded from the fusion of some
pre-existing rock. These compact lavas alternate with tuffs,
amygdaloids and wacke, and in some places with coarse
conglomerate. Some of the argillaceous wackes are of a
dark green colour, others, pale yellowish-green, and others
nearly white; I was surprised to find that some of the
latter varieties, even where whitest, fused into a jet black
enamel, whilst some of the green varieties afforded only a
pale gray bead. Numerous dikes, consisting chiefly of highly
compact augitic rocks, and of gray amygdaloidal varieties,
intersect the strata, which have in several places been dislo-
cated with considerable violence, and thrown into highly-
inclined positions. One line of disturbance, crosses the
northern end of Quail Island, (an islet in the bay of Porto
Praya) and can be followed to the mainland. These dis-
turbances took place before the deposition of the recent
sedimentary bed ; and the surface, also, had previously been
denuded to a great extent, as is shown by many truncated
dikes.

Description of the calcareous deposit overlying the fore-
going voleanie rocks. — This stratum is very conspicuous
from its white colour, and from the extreme regularity with
which it ranges in a horizontal line for some miles along the
coast. Its average height above the sea, measured from
the upper line of junetion with the superincumbent basaltic
lava, is about sixty feet; and its thickness, although varying
much from the inequalities of the underlying formation, may
be estimated at about twenty feet. It consists of quite white
caleareous matter, partly composed of organic debris, and
partly of a substance which may be aptly compared in
appearance with mortar. Fragments of rock and pebbles
are scattered throughout this bed, often forming, especially
in the lower part, a conglomerate. Many of the fragments
of rock are whitewashed with a thin coating of caleareous
matter. At Quail Island, the caleareous deposit is replaced
in its lowest part by a soft, brown, earthy tuff, full of Turritelle;
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CALCAREOUS DEFPOSIT ALTERED BY HEAT.

not a trace of mechanical origin can be discovered, even with
a microscope. Where the metamorphic change has been
greatest, two varieties occur. The first is a hard, compact,
white, fine grained rock, striped with a few parallel lines of
black voleanic particles, and resembling a sandstone, but
which, upon close examination, is seen to be crystallized
throughout, with the cleavages so perfect that they can be
readily measured by the reflecting goniometer. In specimens,
where the change has been less complete, when moistened
and examined under a strong lens, the most interesting
gradation can be traced, some of the rounded particles
retaining their proper forms, and others insensibly melting
into the granulo-crystalline paste. The weathered surface
of this stone, as is so frequently the case with ordinary
limestones, assumes a brick-red colour.

The second metamorphosed variety is likewise a hard rock,
but without any crystalline structure. It consists of a white,
opaque, compact, calcareous stone, thickly mottled with
rounded, though irregular, spots of a soft, earthy, ochraceous
substance. This earthy matter is of a pale yellowish-brown
colour, and appears to be a mixture of carbonate of lime
with iron ; it effervesces with acids, is infusible, but blackens
under the blow-pipe, and becomes magnetic. The rounded
form of the minute patches of earthy substance, and the steps
in the progress of their perfeet formation, which can be
followed in a suit of specimens, clearly show that they are
due either to some power of aggregation in the earthy
particles amongst themselves, or more probally to a strong
attraction between the atoms of the carbonate of lime, and
consequently to the segregation of the earthy extraneous
matter. I was much interested by this fact, because I have
often seen quartz rocks (for instance, in the Falkland Islands,
and in the lower Silurian strata of the Stiper-stones in
Shropshire), mottled in a precisely analogous manner, with
little spots of a white, earthy substance (earthy feldspar?); and
these rocks, there was good reason to suppose, had undergone
the action of heat,—a view which thus receives confirmation.












CALCAREOUS DEPOSIT. 9

south side the dip is gradual, on the north side it is more
abrupt, as is shown in the woodecut. As neither the cal-

No. 2.

s

SIGNAL POST HILL.

A—Ancient voleanic rocks.

B—Caleareous stratum.

C—Upper basaltic lava.
careous stratum, nor the superincumbent basaltic lava (as
far as the latter can be distinguished from the more modern
ejections), appear to thicken as they dip, I infer that these
strata were not originally accumulated in a trough, the centre
of which afterwards became a point of eruption; but that
they have subsequently been disturbed and bent. We may
suppose either that Signal Post Hill subsided after its elevation
with the surrounding country, or that it never was uplifted
to the same height with it. This latter seems to me the
most probable alternative, for during the slow and equable
elevation of this portion of the island, the subterranean
motive power, from expending part of its force, in repeatedly
erupting volcanic matter from beneath this point, would, it
is likely, have less force to uplift it. Something of the same
kind seems to have occurred near Red Hill, for when tracing
upwards the naked streams of lava from near Porto Praya
towards the interior of the island, I was strongly induced to
suspect, that since the lava had flowed, the slope of the land
had been slightly modified, either by a small subsidence near
Red Hill, or by that portion of the plain having been uplifted
to a less height during the elevation of the whole area.

The basaltic lava, superincumbent on the calcareous deposit. —
This lava is of a pale gray colour, fusing into a black enamel;
its fracture is rather earthy and concretionary; it contains
olivine in small grains. The central parts of the mass are
compact, or at most erenulated with a few minute cavities,
and are often columnar. At Quail Island this structure was












CALCAREOUS MATTER ENTANGLED IN LAVA. 13

more modern lava. This lava is dark gray, and in most
parts compact and rudely columnar; but at a little distance
from the coast, it includes in an irregular manner, a bree-
ciated mass of red scoriz mingled with a considerable quan-
tity of white, friable, and in some parts, nearly pure earthy
lime, like that on the summit of Red Hill. This lava, with
its entangled lime, has certainly flowed in the form of a
regular stream ; and, judging from the shape of the gorge,
towards which the drainage of the country (feeble though it
now be) still is directed, and from the appearance of the bed
of loose water-worn blocks with their interstices unfilled,
like those in the bed of a torrent, on which the lava rests,
we may conclude that the stream was of subaérial origin. 1
was unable to traece it to its source, but, from its direction, it
seemed to have come from Signal Post Hill, distant one
mile and a quarter, which, like Red Hill, has been a point of
eruption subsequently to the elevation of the great basaltie
plain. It accords with this view, that I found on Signal
Post Hill, a mass of earthy, calcareous matter of the same
nature, mingled with scorize. I may here observe that part of
the calcarcous matter forming the horizontal sedimentary
bed, especially the finer matter with which the embedded
fragments of rock are whitewashed, has probably been de-
rived from similar voleanic eruptions, as well as from tritu-
rated organic remains: the underlying, ancient, crystalline
rocks, also, are associated with much carbonate of lime,
filling amygdaloidal cavities, and forming irregular masses,
the nature of which latter I was unable to understand.
Considering the abundance of earthy lime near the sum-
mit of Red Hill, a voleanic cone 600 feet in height, of sub-
aerial growth,—considering the intimate manner in which
minute particles and large masses of scorie are embedded in
the masses of nearly pure lime, and on the other hand, the
manner in which small kernels and streaks of the calcareous
powder are included in solid pieces of the scoriee,—consider-
ing, also, the similar oceurrence of lime and scorie within a
stream of lava, also supposed, with good reason, to have












ANCIENT VOLCANIC HILLS. 17

a few protected hollows, and being blown in one direction, it is
always travelling towards the sea in the form of the finest
dust, leaving the surface of the rocks bare, and exposed to
the full effects of renewed meteoric action.

Inland hills of more ancient volcanic rocks.—These hills are
laid down by eye, and marked as A, B, C, &e., in the wood-
cut-map. They are related in mineralogical eomposition,
and are probably directly continuous with the lowest rocks
exposed on the coast. These hills, viewed from a distance,
appear as if they had once formed part of an irregular table-
land, and from their corresponding structure and composition
this probably has beenthe case. Theyhave flat,slightlyinelined
summits, and are, on an average, about 600 feet in height ; they
present their steepest slope towards the interior of the island,
from which point they radiate outwards, and are separated
from each other by broad and deep valleys, through which
the great streams of lava, forming the coast-plains, have
descended. Their inner and steeper escarpements are
ranged in an irregular curve, which rudely follows the line
of the shore, two or three miles inland from it. I ascended
a few of these hills, and from others, which I was able to
examine with a telescope, I obtained specimens, through
the kindness of Mr. Kent, the assistant-surgeon of the
Beagle, although by these means I am acquainted with only
a part of the range, five or six miles in length; yet I
scarcely hesitate, from their uniform structure, to affirm,
that they are parts of one great formation, stretching round
much of the cireumference of the island.,

The upper and lower strata of these hills differ greatly in
composition. The upper are basaltie, generally compact,
but sometimes scoriaceous and amygdaloidal, with associated
masses of wacke: where the basalt is compaect, it is either
fine-grained or very coarsely erystallized ; in the latter case
it passes into an augitic rock, containing much olivine ; the
olivine is either colourless, or of the usual yellow and dull
reddish shades. On some of the hills, beds of caleareous
matter, both in an earthy and in a erystalline form, including

o
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The basal strata of these hills, as well as some neighbour-
ing, separate, bare, rounded hillocks, consist of compact, fine-
grained, non-crystalline (or so slightly as scarcely to be
pereeptible,) ferruginous feldspathic rocks, and generally in
a state of semi-decomposition. Their fracture is exceedingly
irregular, and splintery; yet small fragments are often very
tough. They contain much ferruginous matter, either in the
form of minute grains with a metallic lustre, or of brown
hair-like threads; the rock in this latter case assuming a
pseudo-brececiated structure. These rocks sometimes contain
mica and veins of agate. Their rusty brown or yellowish
colour is partly due to the oxides of iron, but chiefly to
innumerable, microscopically minute, black specks, which,
when a fragment is heated, are easily fused, and evidently
are either hornblende or augite. These rocks, therefore,
although at first appearing like baked eclay or some altered
sedimentary deposit, contain all the essential ingredients of
trachyte; from which they differ only in not being harsh,
and in not containing erystals of glassy feldspar. As is so
often the ecase with trachytic formation, no stratification
is here apparent, A person would not readily believe
that these rocks ecould have flowed as lava; yet at St.
Helena there are well characterized streams (as will be
described in an ensuing chapter) of nearly similar com-
position. Amidst the hillocks composed of these rocks,
I found in three places, smooth conical hills of phonolite,

péllier, which are supposed to be due to the decomposition of olivine.
I do not, however, find, that the action of this mineral under the blow-
pipe being entirely altered, as it becomes decomposed, has been
noticed ; and the knowledge of this fact is important, as at first it ap-
pears highly improbable, that a hard, transparent, refractory mineral
should be changed into a soft, easily-fused, clay, like this of St. Jago.
I shall hereafter describe a green substance, forming threads within the
cells of some vesicular basaltic rocks in Van Diemen’s Land, which be-
have under the blowpipe like the green wacke of St. Jago; but its
occurrence in cylindrical threads, shows it ean not have resulted
from the decomposition of olivine, a mineral always existing in the
form of grains or crystals.
c 2






VALLEYS NEAR THE COAST. ' 1

but they are separated from the steep inland flanks of these
hills, by a wide space of lower country : the interior mountains,
moreover, seem to have been the source of those great
streams of basaltic lava, which, contracting as they pass be-
tween the bases of the hills in question, expand into the
coast-plains, Round the shores of St. Helena there is a
rudely-formed ring of basaltic rocks, and at Mauritius there
are remnants of another such a ring round part, if not round
the whole, of the island ; here again the same question im-
mediately occurs, how come these masses to hold their pre-
sent position, and whence were they erupted? The same
answer, whatever it may be, probably applies in these three
cases; and in a future chapter we shall recur to this
subject.

Valleys near the coast.—These are broad, very flat, and
generally bounded by low cliff-formed sides. Portions of
the basaltic plain are sometimes nearly, or quite, isolated
by them; of which fact, the space on which the town of
Praya stands, offers an instance. The great valley west of
the town, has its bottom filled up to a depth of more than
twenty feet by well-rounded pebbles, which in some parts
are firmly cemented together by white calcareous matter.
There can be no doubt, from the form of these valleys, that
they were scooped out by the waves of the sea, during that
equable elevation of the land, of which the horizontal cal-
careous deposit, with its existing species of marine remains,
gives evidence, Considering how well shells have been pre-
served in this stratum, it is singular that I could not find even
a single small fragment of shell in the conglomerate at the
bottom of the valleys. The bed of pebbles in the valley west
of the town, is intersected by a second valley joining it as a
tributary, but even this valley appears much too wide and
flat-bottomed to have been formed by the small quantity of
water, which falls only during one short wet season; for at
other times of the year, these valleys are absolutely dry.

Recent conglomerate.—On the shores of Quail Island, T
found fragments of brick, bolts of iron, pebbles, and large












TERCEIRA. 25

to be entirely removed from some parts, which are left per-
feetly white, whilst in other neighbouring parts, which are of
the brightest red colour, it seems to be deposited in greater
quantity ; some other masses are marbled with the two dis-
tinet colours. Portions of the white elay, now that they are
dry, cannot be distinguished by the eye from the finest pre-
pared challk; and when placed between the teeth they feel
equally soft-grained ; the inhabitants use this substance for
white-washing their houses. The cause of the iron being dis-
solved in one part, and close by, being again deposited, is
obscure; but the fact has been observed in several other
places.®* In some half-decayed specimens, I found small,
globular, aggregations of yellow hyalite, resembling gum-
arabic, which no doubt had been deposited by the steam.

As there is no escape for the rain-water, which trickles
down the sides of the ravine-like hollow, whence the steam
issues, it must all percolate downwards through the fissures
at its bottom. Some of the inhabitants informed me, that it
was on record that flames (some luminous appearance ?) had
originally proceeded from these cracks, and that the flames
had been succeeded by the steam; but I was not able to
ascertain how long this was ago, or anything certain on the
subject. When viewing the spot, I imagined that the injec-
tion of a large mass of rock, like the cone of phonolite at
Fernando Noronha, in a semi-fluid state, by arching the
surface might have caused a wedge-shaped hollow with
eracks at the bottom, and that the rain-water percolating to
the neighbourhood of the heated mass, would during many
succeeding years be driven back in the form of steam.

Tahiti ( Otaheite)—1 visited only a part of the north-
western side of this island, and this part is entirely composed

* Spallanzani, Dolomien and Hoffman have deseribed similar cases in
the Italian volcanic islands. Dolomieu says the iron at the Panza
Islands is redeposited in the form of veins (p. 86, Mémoire sur les Isles
Ponces). These authors likewise believe that the steam deposits silica:
it is now experimentally known, that vapour of a high temperature is
able to dissolve silica.
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bundles of mesotype. Some of these specimens presented a
curious appearance, owing to a number of the vesicles being
half filled up with a white, soft, earthy mesotypic mineral,
which intumesced under the blow-pipe in a remarkable man-
ner, As the upper surfaces in all the half-filled cells are
exactly parallel, it is evident, that this substance has sunk to
the bottom of each cell from its weight. Sometimes, however,
it entirely fills the cells. Other cells are either quite filled,
or lined, with small erystals, apparently of chabasie ; these
crystals, also, frequently line the upper half of the cells
partly filled with the earthy mineral, as well as the upper
surface of this substance itself, in which case the two minerals
appear to blend into each other. I have never seen any
other amygdaloid * with the cells half filled in the manner
here described ; and it is difficult to imagine the causes
which determined the earthy mineral to sink from its gravity
to the bottoms of the cells, and the ecrystalline mineral to
adhere in a coating of equal thickness round the sides of
the cells.

The basaltic strata on the sides of the valley, are gently
inclined seaward, and I nowhere observed any sign of dis-
turbance ; the strata are separated from each other by thick,
compact beds of conglomerate, in which the fragments are
large, some being rounded, but most angular, From the
character of these beds, from the compact and crystalline
condition of most of the lavas, and from the nature of the
infiltrated minerals, I was led to conjecture that they had
originally flowed beneath the sea. This conclusion agrees
with the fact, that the Rev. W, Ellis found marine remains
at a considerable height, which he believes were interstratified
with voleanie matter, as is likewise deseribed to be the case
by Messrs. Tyerman and Bennett at Huaheine, an island in

# MacCulloch, however, has described and given a plate of (Geolog.
Trans. lst Series, vol. iv. p.225) a trap rock, with cavities filled up
horizontally with quartz and chalcedony. The upper halves of these cavi-
ties are often filled by layers, which follow each irregularity of the sur-
face, and by little depending stalactites of the same siliceous substances.
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this same archipelago. Mr. Stutchbury also discovered near
the summit of one of the loftiest mountains of Tahiti, at the
height of several thousand feet, a stratum of semi-fossil coral.
None of these remains have been specifically examined. On
the coast, where masses of coral-rock would have afforded
the clearest evidence, I looked in vain for any signs of recent
elevation. For references to the above authorities, and for
more detailed reasons for not believing that Tahiti has been
recently elevated, I must refer to my volume (p. 138) on the
Structure and Distribution of Coral Reefs.
Mauritius.—Approaching this island on the northern or
north-western side, a curved chain of bold mountains, sur-
mounted by rugged pinnacles, is seen to rise from a smooth
border of cultivated land, which gently slopes down to the
coast. At the first glance, one is tempted to believe that the
sea lately reached the base of these mountains, and upon
examination this view, at least with respect to the inferior
parts of the border, is found to be perfectly correct. Several
authors* have described masses of upraised eoral-rock round
the greater part of the circumference of the island. Between
Tamarin Bay and the Great Black River, I observed, in com-
pany with Capt. Lloyd, two hillocks of coral-rock, formed in
their lower part of hard calcareoussandstone,and in theirupper
of great blocks, slightly aggregated, of Astrza and Madrepora,
and of fragments of basalt; they were divided into beds dipping
seaward, in one case at an angle of 89, and in the other at
18°; they had a water-worn appearance, and they rose
abruptly from a smooth surface, strewed with rolled debris of
organic remains, to a height of about twenty feet. The
Officier du Roi, in his most interesting tour in 1768 round
the island, has deseribed masses of upraised coral-rocks, still

* Captain Carmichael, in Hooker's Bot. Misc. vol. ii. p. 301. Cap-
tain Lloyd has lately, in the Proceedings of the Geological Society
(vol. iii. p. 317), described carefully some of these masses. In the
‘" Voyage 4 1'Isle de France par un Officier du Rei,” many interesting
facts are given on this subject. Consult also “ Voyage aux Quatre Isles
d’Afrique, par M. Bory St. Vincent.”
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retaining that moat-like structure (p. 54 of my volume on
Coral-Reefs) which is characteristic of the living reefs. On
the coast northward of Port Louis, I found the lava con-
cealed for a considerable space inland, by a conglomerate of
corals and shells, like those on the beach, but in parts con-
solidated by red ferruginous matter. M. Bory St. Vineent has
described similar caleareous beds over nearly the whole of
the plain of Pamplemousses. Near Port Louis, when turning
over some large stones, which lay in the bed of a stream at
the head of a protected creek, and at the height of some
yards above the level of spring-tides, I found several shells
of serpula still adhering to their under sides.

The jagged mountains near Port Louis rise to a height
of between 2000 and 3000 feet : they consist of strata of
basalt, obseurely separated from each other by firmly aggre-
gated beds of fragmentary matter ; and they are intersected
by a few vertical dikes. The basalt in some parts abounds
with large erystals of augite and olivine, and is generally
compact. The interior of the island forms a plain, raised
probably about a thousand feet above the level of the sea,
and eomposed of streams of lava which have flowed round
and between the rugged basaltic mountains. These more
recent lavas are also basaltic, but less compact, and some of
them abound with feldspar, so that they even fuse into a
pale coloured glass. On the banks of the Great River, a
section is exposed nearly 500 feet deep, worn through
numerous thin sheets of the lava of this series, which are
separated from each other by beds of scorize. They seem to
have been of subaérial formation, and to have flowed from
several points of eruption on the central platform, of which
the Piton du Milieu is said to be the principal one. There are
also several voleanic cones, apparently of this modern period,
round the circumference of the island, especially at the
northern end, where they form separate islets.

The mountains composed of the morecompact and erystal-
line basalt, form the main skeleton of the island. M, Bailly*

* Voyage aux Terres Australes, tom. i. p. 54.
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gulf, which has since been filled up to a great extent by
streams of modern lava, was formed by the sinking in of the
whole upper part of one great voleano.

It is singular in how many respects those portions of St.
Jago and of Mauritius which I visited, agree in their geolo-
gical history. At both islands, mountains of similar external
form, stratification, and (at least in their upper beds) compo-
sition, follow in a curved chain the coast-line. These moun-
tains in each case appear originally to have formed parts of
one continuous mass. The basaltie strata of which they are
composed, from their ecompact and erystalline structure,
seem, when contrasted with the neighbouring basaltie
streams of subaérial formation, to have flowed beneath the
pressure of the sea, and to have been subsequently elevated.
We may suppose that the wide breaches between the moun-
tains, were in both cases worn by the waves, during their gra-
dual elevation,—of which process, within recent times, there is
abundant evidenece on the coast-land of both islands. At both,
vast streams of more recent basaltic lavas have flowed from
the interior of the island, round and between the ancient
basaltic hills; at both, moreover, recent cones of eruption
are scattered around the cireumference of the island; but at
neither have eruptions taken place within the period of
history. As remarked in the last chapter, it is probable that
these ancient basaltic mountains, which resemble (at least in
many respects) the basal and disturbed remnants of two
gigantic volcanos, owe their present form, structure, and
position, to the action of similar causes.

St. Paul’s Rocks.—This small island is situated in the
Atlantie Ocean, nearly one degree north of the equator, and
540 miles distant from South America, in 29° 15" west lon-
gitude. Its highest point is scarcely fifty fect above the level
of the sea; its outline is irregular, and its entire circumfer-
ence barely three-quarters of a mile. This little point
of rock rises abruptly out of the ocean; and except on
its western side, soundings were not obtained, even at the
short distance of a quarter of a mile from its shore. Itis
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not of voleanic origin; and this circumstance, which is the
most remarkable point in its history (as will hereafter be
referred to), properly ought to exclude it from the present
volume. It is composed of rocks, unlike any which I have
met with, and which I cannot characterize by any name, and
must therefore deseribe.

The simplest, and one of the most abundant kinds, is
a very compact, heavy, greenish-black rock, having an
angular, irregular fracture, with some points just hard
enough to scratch glass, and infusible. This variety passes
into others of paler green tints, less hard, but with a more
cerystalline fracture, and translucent on their edges; and
these are fusible into a green enamel. Several other vari-
eties are chiefly characterized, by containing innumerable
threads of dark-green serpentine, and by having calcareous
matter in their interstices. These rocks have an obscure, con-
cretionary structure, and are full of variously-coloured angular
pseudo fragments. These angular pseudo fragments consist
of the first-deseribed dark green rock, of a brown softer kind,
of serpentine, and of a yellowish harsh stone, which, perhaps,
is related to serpentine rock. There are other vesicular,
calcareo-ferruginous, soft stones, There is no distinet
stratification, but parts are imperfectly laminated ; and the
whole abounds with innumerable veins, and vein-like masses,
both small and large. Of these vein-like masses, some ecal-
careous ones, which contain minute fragments of shells, are
clearly of subsequent origin to the others.

A glossy incrustation.— Extensive portions of these rocks
are coated by a layer of a glossy polished substance, with a
pearly lustre and of a grayish white colour; it follows all
the inequalities of the surface, to which it is firmly attached.
When examined with a lens, it is found to consist of numer-
ous exceedingly thin layers, their aggregate thickness being
about the tenth of an inch. It is considerably harder than
calcareous spar, but can be scratched with a knife; under
the blow-pipe it scales off, decrepitates, slightly blackens,
emits a fetid odour, and becomes strongly alkaline : it does
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side, than towards the other. M. Moreau de Jonnés has
made a similar observation with respect to the voleanie ori-
fices in the West Indian islands.

Volcanic bombs.—These occur in great numbers strewed on
the ground, and some of them lie at considerable distances
from any points of eruption. They vary in size from that of
an apple, to that of a man’s body ; they are either spherical
or pear-shaped, or with the hinder part (corresponding to
the tail of a comet), irregular, studded with projecting
points, and even concave. Their surfaces are rough and
fissured with branching cracks; their internal structure is
either irregularly scoriaceous and compact, or it presents a
symmetrical and very curious appearance. An irregular
segment of a bomb, of this latter kind, of which I found
several, is accurately represented in the accompanying
woodeut, Its size was about that of a man’s head.

No. 3.

Fragment of a spherical voleanic bomb, with the inlerior parts coarsely cellular, coated by a
concentrie layer of compact lava, and this again by a crust of finely cellular rock.

The whole interior is coarsely cellular; the cells averaging
in diameter about the tenth of an inch ; but nearer the outside
they gradually decrease in size. This part is succeeded by a
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well-defined shell of compact lava, having a nearly uniform
thickness of about the third of an inch; and the shell is
overlaid by a somewhat thicker coating of finely cellular
lava (the cells varying from the fiftieth to the hnndredth of
an inch in diameter), which forms the external surface: the
line separating the shell of compact lava from the outer
scoriaceous crust is distinetly defined. This structure is
very simply explained, if we suppose a mass of viseid, seori-
aceous matter, to be projected with a rapid, rotatory motion
through the air; for whilst the external crust, from cooling,
became solidified (in the state we now see it), the centri-
fugal foree, by relieving the pressure in the interior parts of
the bomb, would allow the heated vapours to expand their
cells; but these being driven by the same force against the
already-hardened erust, would become, the nearer they were
to this part, smaller and smaller or less expanded, until
they became packed into a solid, concentric shell. As we
know that chips from a grindstone* can be flirted off, when
made to revolve with sufficient velocity, we need not doubt
that the centrifugal force would have power to modify the
structure of a softened bomb, in the manner here supposed.
Geologists have remarked, that the external form of a bomb
at once bespeaks the history of its acrial course, and we now
see that the internal structure can speak, with almost equal
plainness, of its rotatory movement.

M. Bory St. Vincent} has described some balls of lava
from the Isle of Bourbon, which have a eclosely similar
structure; his explanation, however (if I understand it
rightly), is very different from that which I have given ; for
he supposes that they have rolled, like snow-balls, down the
sides of the erater. M. Beudant,} also, has described some
singular little balls of obsidian, never more than six or eight
inches in diameter, which he found strewed on the surface of
the ground : their form is always oval ; sometimes they are

* Nichol's Architecture of the Heavens.

+ Voyage aux Quatre Isles d' Afrique, tom. i. p. 222,
{ Voyage en Hongrie, tom. ii. p. 214.
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dant, and the internal cellular condition of the bombs from
Ascension. The lip of the saucer is slightly concave, exactly
like the margin of a soup-plate, and its inner edge overlaps a
little the central, cellular lava. This structure is so symme-
trical round the entire circumference, that one is forced to
suppose that the bomb burst during its rotatory course, be-
fore being quite solidified, and that the lip and edges were
thus slightly modified and turned inwards. It may be re-
marked that the superficial ridges are in planes, at right
angles to an axis, transverse to the longer axis of the flattened
oval : to explain this circumstance, we may suppose that
when the bomb burst, the axis of rotation changed.
Aériform explosions.—The flanks of Green Mountain and
the surrounding country, are covered by a great mass, some
hundred feet in thickness, of loose fragments. The lower
beds generally consist of fine-grained, slightly consolidated
tufls,* and the upper beds of great loose fragments, with alter-
nating finer beds.f One white ribbon-like layer of de-
composed, pumiceous breccia, was curiously bent into deep
unbroken curves, beneath each of the larger fragments in
the superincumbent stratum. From the relative position of
these beds, I presume that a narrow-mouthed erater, standing
nearly in the position of Green Mountain, like a great air-
gun, shot forth, before its final extinction, this vast accumu-
lation of loose matter. Subsequently to this event, con-

* Some of this peperino, or tuff, is sufficiently hard not to be broken
by the greatest force of the fingers,

+ On the northern side of the Green Mountain a thin seam, about
an inch in thickness, of compact oxide of iron extends over a con-
siderable area; it lies conformably in the lower part of the stratified
mass of ashes and fragments. This substance is of a reddish-brown
colour, with an almost metallic lustre; it is not magnetic, but becomes
so, after having been heated under the blow-pipe, by which it is black-
ened and partly fused. This seam of compact stone, by intercepting
the little rain-water which falls on the island, gives rise to a small
dripping spring, first discovered by Dampier. It is the only fresh-water
on the island, so that the possibility of its being inhabited, has entirely
depended on the occurrence of this ferruginous layer.
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tain by its cleavage, to be hornblende. Thirdly, a mass of
confusedly erystallized white feldspar, with little nests of a
dark coloured mineral, often carious, externally rounded,
having a glossy fracture, but no distinet cleavage: from
comparison with the second specimen, I have no doubt that
it is fused hornblende. Fourthly, a rock, which at first
appears a simple aggregation of distinet and large-sized
erystals of dusky-coloured Labrador feldspar ;* but in their
interstices there is some white granular feldspar, abundant
scales of mica, a little altered hornblende, and, as I believe,
no quartz. I have described these fragments in detail,
because it is rare+ to find granitic rocks ejected from vol-
canos with their minerals unchanged, as is the case with the
first specimen, and partially with the second. One other
large fragment, found in another spot, is deserving of notice ;
it is a conglomerate, containing small fragments of granitie,
cellular, and jaspery rocks, and of hornstone porphyries,
embedded in a base of wacke, threaded by numerous, thin

* Professor Miller has been so kind as to examine this mineral. He
obtained two good cleavages of B6° 30 and 86° 50/. The mean of
several, which I made, was 86° 30'. Prof. Miller states that these
erystals, when reduced to a fine powder, are soluble in hydrochloric
acid, leaving some undissolved silex behind ; the addition of oxalate of
ammonia gives a copious precipitate of lime. He further remarks, that
according to Von Kebell, anorthite (a mineral occurring in the ejected
fragments at Mount Somma) is always white and transparent, so that if
this be the case, these crystals from Ascension must be considered as
Labrador feldspar. Prof. Miller adds, that he has seen an account, in
“ Erdmann’s Journal fiir technische Chemie,” of a mineral ejected from
a volcano, which had the external characters of Labrador feldspar, but
differed in the analysis, from that given by mineralogists, of this mine-
ral : the author attributed this difference to an error in the analysis of
Labrador feldspar, which is very old.

+ Daubeny, in his work on Voleanos (p. 386), remarks that this is
the case; and Humboldt, in his Personal Narrative (vol. i. p. 236),
says, “ In general, the masses of known primitive rocks, I mean those
which perfectly resemble our granites, gneiss, and mica-slate, are
very rare in lavas: the substances we generally denote by the name of
granite, thrown out by Vesuvius, are mixtures of nepheline, mica, and

pyroxene.'
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They are inclined at every possible angle with the horizon,
or are horizontal; they are generally curvilinear, and often
interbranch one with another. From their hardness they
withstand weathering, and projecting two or three feet above
the ground, they occasionally extend some yards in length :
these plate-like veins, when struck, emit a sound, almost
like that of a drum, and they may be distinctly seen to
vibrate ; their fragments, which are strewed on the ground,
clatter like pieces of iron, when knocked against each other.
They often assume the most singular forms; I saw a
pedestal of the earthy trachyte, covered by a hemispherical
portion of a vein, like a great umbrella, sufficiently large
to shelter two persons. I have never met with, or seen de-
seribed, any veins like these; but in form they resemble the
ferruginous seams, due to some process of segregation, occur-
ring not uncommonly in sandstones,—for instance, in the
New Red sandstone of England. Numerous veins of jasper
and of siliceous sinter, occurring on the summit of this same
hill, show that there has been some abundant source of
silica, and as these plate-like veins differ from the trachyte,
only in their greater hardness, brittleness, and less easy fusi-
bility, it appears probable that their origin is due to the
segregation or infiltration of siliceous matter, in the same
manner as happens with the oxides of iron in many sedi-
mentary rocks.

Siliceous sinter and jasper.—The siliceous sinter is either
quite white, of little specific gravity, and with a somewhat
pearly fracture, passing into pinkish pearly quartz; or it is
yellowish white, with a harsh fracture, and it then contains
an earthy powder in small cavities. Both varieties occur,
either in large irregular masses in the altered trachyte,
or in seams included in broad, vertical, tortuous, irregular
veins of a compact, harsh, stone of a dull red colour,
appearing like a sandstone. This stone, however, is only
altered trachyte; and a nearly similar variety, but often
honeycombed, sometimes adheres to the projecting plate-
like veins, described in the last paragraph. The jasper
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by the aggregation of this substance. I have not met with
any account of similar concretions; and considering their
great toughness and compactness, their occurrence in a bed,
which probably has been subjected only to atmospheric
moisture, is remarkable.

Formation of calcareous rocks on the sea-coast.—On several
of the sea-beaches, there are immense accumulations of
small, well-rounded particles of shells and corals, of white,
yellowish, and pink eolours, interspersed with a few volcanic
particles. At the depth of a few feet, these are found
cemented together into stone, of which the softer varieties
are used for building ; there are other varieties, both coarse
and fine-grained, too hard for this purpose: and I saw one
mass, divided into even layers half-an-inch in thickness,
which were so compact, that when struck with a hammer
they rang like flint. It is believed by the inhabitants, that
the particles become united in the course of a single year.
The union is effected by calcareous matter ; and in the most
compact varieties, each rounded particle of shell and voleanie
rock can be distinctly seen to be enveloped in a husk of
pellucid carbonate of lime. Extremely few perfect shells
are embedded in these agglutinated masses; and I have
examined even a large fragment under a microscope, without
being able to discover the least vestige of striee or other
marks of external form : this shows how long each particle
must have been rolled about, before its turn came to be
embedded and cemented.* One of the most compact
varieties, when placed in acid, was entirely dissolved, with
the exception of some flocculent animal matter ; its specific
gravity was 2:63. The specific gravity of ordinary lime-
stone varies from 26 to 2:75; pure Carrara marble was
found by Sir H. De la Beche + to be 2:7. It is remarkable

* The eggs of the turtle being buried by the parent, sometimes be-
come enclosed in the solid rock. Mr. Lyell has given a figure (Prinei-
ples of Geology, book iii. ch. 17.) of some eggs, containing the bones of
young turtles, found thus entombed.

+ Researches in Theoretical Geology, p. 12.
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presented in the accompanying woodcut; but the fronds or
dises, of which it is composed, are generally so closely

No. 5. L
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An incrustation of caleareous and animal matter, coaling the tidal rocks at Ascension,

crowded together as to touch. These fronds have their
sinuous edges finely crenulated, and they project over their
pedestals or supports ; their upper surfaces are either slightly
concave, or slightly convex; they are highly polished, and of
a dark gray or jet black colour; their form is irregular,
generally cireular, and from the tenth of an inch to one inch
and a-half in diameter ; their thickness, or amount of their
projection from the rock on which they stand, varies much,
about a quarter of an inch being perhaps most usual. The
fronds occasionally become more and more convex, until
they pass into botryoidal masses with their summits fissured ;
when in this state, they are glossy and of an intense black,
so as to resemble some fused metallic substance. I have
shown the inerustation, both in this latter and in its ordinary
state, to several geologists, but not one could conjecture its
origin, except that perhaps it was of volcanic nature !

The substance forming the fronds, has a very compact and
often almost crystalline fracture; the edges being translu-
cent, and hard enough easily to scratch calcareous spar.
Under the blow-pipe it immediately becomes white, and

emits a strong animal odour, like that from fresh shells. It
E 2
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sition of the matter, composing the rounded particles of
shells and corals.* From this source it derives its animal
matter, which is evidently the colouring principle. The
nature of the deposit, in its incipient stage, can often be well
seen upon a fragment of white shell, when jammed between
two of the fronds; it then appears exactly like the thinnest
wash of a pale gray varnish. Its darkness varies a little,
but the jet blackness of some of the fronds and of the botry-
oidal masses, seems due to the translucency of the successive
gray layers. There is, however, this singular circumstance,
that when deposited on the under side of ledges of rock or
in fissures, it appears always to be of a pale, pearly gray
colour, even when of considerable thickness: hence one is
led to suppose, that an abundance of light is necessary to the
development of the dark colour, in the same manner as
seems to be the case with the upper and exposed surfaces of the
shells of living mollusca, which are always dark, compared
with their under surfaces and with the parts habitually covered
by the mantle of the animal. In this circumstance,—in the
immediate loss of colour and in the odour emitted under the
blow-pipe,—in the degree of hardness and translucency of
the edges,—and in the beautiful polish of the surface,| rival-

* The selenite, as I have remarked, is extraneous, and must have
been derived from the sea-water. It is an interesting circumstance
thus to find the waves of the ocean, sufficiently charged with sulphate
of lime, to deposit it on the rocks, against which they dash every tide.
Dr. Webster has deseribed (Voyage of the Chanticleer, vol. ii, p. 319)
beds of gypsum and salt, as much as two feet in thickness, left by the
evaporation of the spray on the rocks on the windward coast. Beautiful
stalactites of selenite, resembling in form those of carbonate of lime,
are formed near these beds. Amorphous masses of gypsum, also, oceur in
caverns in the interior of the island; and at Cross Hill (an old crater)
I saw a considerable quantity of salt oozing from a pile of scorize. In
these latter cases, the salt and gypsum appear to be voleanic products.

+ From the fact deseribed in my Journal of Researches (p. 12), of a
coating of oxide of iron, deposited by a streamlet on the rocks in its bed
(like a nearly similar coating at the great cataracts of the Orinooco and
Nile), becoming finely polished where the surf acts, I presume that
the surf in this instance, also, is the pelishing agent.
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distinguished from the alternating layers of the pale-coloured
feldspathie stone. The spheerulites, when not united, are ge-
nerally eompressed in the plane of the lamination of the mass ;
and in this same plane, they are often marked internally, by
zones of different shades of colour, and externally by small
ridges and furrows. In the upper part of the accompanying
woodcut, the spheerulites with the parallel ridges and furrows

No. 6.

Opague brown sphmrolites, drawn on an enlarged seale.  The upper ones are externally marked
with parallel ridges. The internal radiating structure of the lower ones, is much too

plainly represented.
are represented on an enlarged scale, but they are not well
executed ; and in the lower part, their usual manner of
grouping is shown. In another specimen, a thin layer
formed of the brown sphwrulites closely united together,
intersects, as represented in the woodcut, No. 7, a layer of

No. 7.

A layer formed by the nnion of minute brown sphmrulites, intersecting two other similar layers :
the whole represented of nearly the natural size.

similar composition ; and after running for a short space in

a slightly curved line, again intersects it, and likewise a

second layer lying a little way beneath that first intersected.
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Comparison of the obsidian beds and alternating strata of
Ascension, with those of other countries.—1 have been struck
with much surprise, how closely the excellent description of
the obsidian rocks of Hungary, given by Beudant,* and that
by Humboldt, of the same formation in Mexico and Peru,t
and likewise the descriptions given by several authors} of
the trachytic regions in the Italian islands, agree with my
observations at Ascension. Many passages might have
been transferred without alteration from the works of the
above authors, and would have been applicable to this island.
They all agree in the laminated and stratified character of
the whole series; and Humboldt speaks of some of the beds
of obsidian, being ribboned like jasper.§ They all agree in
the nodular or concretionary character of the obsidian, and
of the passage of these nodules into layers. They all refer
to the repeated alternations, often in undulatory planes, of
glassy, pearly, stony, and crystalline layers: the crystalline
layers, however, seem to be much more perfectly developed

* Voyage en Hongrie, tom. i. p. 330; tom. ii. pp. 221 & 315; tom.
iii. pp. 369, 371, 377, 381.

+ Essai Géognostique, pp. 176, 326, 328.

t P. Serope,in Geological Transactions, vol. ii. (second series) p. 195.
Consult, also, Dolimieu’s Voyage aux isles Lipari, and D’Aubuisson
Traité de Géogn. tom. ii. p. 534.

§ In Mr Stokes’ fine collection of obsidians from Mexico, I observe
that the sph=rulites are generally much larger than those of Ascension;
they are generally white, opaque, and are united into distinct layers:
there are many singular varieties, different from any at Ascension.
The obsidians are finely zoned, in quite straight or curved lines, with
exceedingly slight differences of tint, of cellularity, and of more or less
perfect degrees of glassiness. Tracing some of the less perfectly glassy
zones, they are seen to become studded with minute white spharulites,
which become more and more numerous, until at last they unite and
form a distinet layer : on the other hand, at Ascension, only the brown
spheaerulites unite and form layers; the white ones always being irre-
gularly disseminated. Some specimens at the Geological Society,
said to belong to an obsidian formation from Mexico, have an
earthy fracture, and are divided in the finest parallel laminw, by specks
of a black mineral, like the augitic or hornblendic specks in the rocks
at Aseension.
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similarly composed with nodular obsidian, it would only be
necessary, in accordance with the foregoing facts, to suppose
that lava in these instances had been erupted with its ingre-
dients mixed in the same proportion, as in the concretionary
obsidian.

Lamination of voleanic rocks of the trachytic series.

We have seen, that in several and widely distant countries,
the strata alternating with beds of obsidian, are highly
laminated. The nodules, also, both large and small, of the
obsidian, are zoned with different shades of colour; and I
have seen a specimen from Mexico in Mr. Stokes’ collection,
with its external surface weathered* into ridges and furrows,
corresponding with the zones of different degrees of glassi-
ness : Humboldt,f moreover, found on the Peak of Teneriffe,
a stream of obsidian divided by very thin, alternating, layers
of pumice. Many other lavas of the feldspathic series are
laminated ; thus, masses of common trachyte at Ascension,
are divided by fine earthy lines, along which the rock splits,
separating thin layers of slightly different shades of colour;
the greater number, also, of the embedded erystals of glassy
feldspar are placed lengthways in the same direction. Mr.
P. Scerope} has described a remarkable columnar trachyte in
the Panza Islands, which seems to have been injected into
an overlying mass of trachytic conglomerate: it is striped
with zones, often of extreme tenuity, of different textures and
colours; the harder and darker zones appearing to contain
a larger proportion of silieca. In another part of the island,
there are layers of pearlstone and pitchstone, which in many
respects resemble those of Ascension. The zones in the
columnar trachyte are generally contorted ; they extend un-

* MacCulloch states (Classification of Rocks, p. 531), that the exposed
- surfaces of the pitchstone dikes in Arran are furrowed, “ with undu-
lating lines, resembling certain varieties of marbled paper, and which
evidently result from some corresponding difference of laminar structure,”
t Personal Narrative, vol. i. p. 222.
1 Geological Transactions, vol. ii. (second series) p. 195.
F
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due to an incipient erystallization of the constituent minerals,
The extent to which the minerals have erystallized, can,
also, be distinetly seen to be connected with the greater or
less size, and with the number, of the minute, flattened, cre-
nulated air-cavities or fissures. Numerous facts, as in the
case of geodes, and of cavities in silicified wood, in primary
rocks, and in veins, show that crystallization is much
favoured by space. Hence, I conclude, that, if in a mass of
cooling voleanie rock, any cause produced in parallel planes
a number of minute fissures or zones of less tension, (which
from the pent-up vapours would often be expanded into
crenulated air-cavities,) the crystallization of the constituent
parts, and probably the formation of coneretions, would be
superinduced or much favoured in such planes; and thus,
a laminated structure of the kind we are here considering
would be generated.

That some cause does produce parallel zones of less
tension in volecanic rocks, during their consolidation, we
must admit in the case of the thin alternate layers of
obsidian and pumice deseribed by Humboldt, and of the
small, flattened, erenulated air-cells in the laminated rocks
of Ascension; for on no other principle can we conceive,
why the confined vapours should through their expansion
form air-cells or fibres in separate, parallel planes, instead
of irregularly throughout the mass, In Mr. Stokes’ col-
lection, I have seen a beautiful example of this structure,
in a specimen of obsidian from Mexico, which is shaded
and zoned, like the finest agate, with numerous, straight
parallel layers, more or less opaque and white, or almost
perfectly glassy; the degree of opacity and glassiness de-
pending on the number of microscopically minute, flattened
air-cells; in this case, it is scarcely possible to doubt but
that the mass, to which the fragment belonged, must have
been subjected to some, probably prolonged, action, causing
the tension slightly to vary in the successive planes,

Several causes appear capable of producing zones of
different tension, in masses semi-liquefied by heat. In a
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of them contain numerous crystals of glassy feldspar and
octahedrons of titaniferous iron ; others abound with crystals
of augite and grains of olivine. The vesicles are frequently
lined with minute erystals (of chabasie?) and even become
amygdaloidal with them. The streams are separated from
each other by cindery matter, or by a bright red, friable,
saliferous tuff, which is marked by successive lines like
those of aqueous deposition; and sometimes it has an
obscure, coneretionary structure. The rocks of this basaltie
series occur nowhere except near the coast. In most voleanie
districts the trachytic lavas are of anterior origin to the
basaltic ; but here we see, that a great pile of rock, closely
related in composition to the trachytic family, has been
erupted subsequently to the basaltic strata: the number,
however, of dikes, abounding with large erystals of augite,
with which the feldspathic lavas have been injected, shows
perhaps, some tendency to a return to the more usual order
of superposition.

Basal submarine lavas.—The lavas of this basal series lie
immediately beneath both the basaltic and feldspathie rocks.
According to Mr. Seale,* they may be seen at intervals on
the sea-beach round the entire island. In the sections
which I examined, their nature varied much; some of the
strata abound with crystals of augite; others are of a
brown colour, either laminated orin a rubbly condition ; and
many parts are highly amygdaloidal with calcareous matter,
The successive sheets are either closely united together, or
are separated from each other by beds of scoriaceous rock
and of laminated tuff, frequently containing well rounded
fragments. The interstices of these beds are filled with
gypsum and salt ; the gypsum also, sometimes oceurring in
thin layers. From the large quantity of these two sub-
stances, from the presence of rounded pebbles in the tuffs,
and from the abundant amygdaloids, I cannot doubt that

* “Geognosy of the Island of St. Helena.” Mr. Seale has con-
structed a gigantic model of St. Helena, well worth visiting, which is
now deposited at Addiscombe College, in Surrey.
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interlaced by dikes, many of which preserve a remarkable
parallelism in a N.N.W. and S.S.E. direction. The dikes
chiefly consist of a rock, porphyritic with large crystals of
augite; others are formed of a fine-grained and brown-
coloured trap. Most of these dikes are coated by a glossy
layer,®* from ome to two-tenths of an inch in thickness,
which, unlike true pitchstone, fuses into a black enamel;
this layer is evidently analogous to the glossy superficial
coating of many lava-streams. The dikes can often be
followed for great lengths both horizontally and vertically,
and they seem to preserve a nearly uniform thickness :f
Mr, Seale states, that one near the Barn, in a height of
1260 feet, decreases in width only four inches,—from nine
feet at the bottom, to eight feet and eight inches, at the top.
On the ridge, the dikes appear to have been guided in their
course, to a considerable degree, by the alternating soft and
hard strata: they are often firmly united to the harder
strata, and they preserve their parallelism for such great
lengths, that in very many instances it was impossible to
conjecture, which of the beds were dikes, and which streams
of lava. The dikes, though so numerous on this ridge, are
even more numerous in the valleys a little south of it, and
to a degree I never saw equalled any where else: in these
valleys they extend in less regular lines, covering the ground
with a network, like a spider’s web, and with some parts of
the surface even appearing to consist wholly of dikes, inter-
laced by other dikes.

From the complexity produced by the dikes, from the

* This circumstance has been observed (Lyell, Principles of Geology,
vol. iv. chap. x. p. 9) in the dikes of the Atrio del Cavallo, but appar-
ently it is not of very common occurrence. Sir G. Mackenzie, however,
states (p. 372, Travels in Iceland) that all the veins in Iceland have a
“ black vitreous coating on their sides.”” Capt. Carmichael, speaking
of the dikes in Tristan D’Acunha, a volcanic island in the southern
Atlantie, says (Linnzan Transactions, vol. xii. p. 485) that their sides,
“ where they eome in contact with the rocks, are invariably in a semi-
vitrified state.”

+ Geognosy of the Island of St. Helena, plate 3.
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rupted on the eastern side by many wide breaches. The
breadth of this marginal fringe on the north-western side,
where alone it is at all perfect, appears to vary from a mile
to a mile and a-half. The basaltic strata, as well as those of
the subjacent basal series, dip, with a moderate inclination,
where they have not been subsequently disturbed, towards
the sea. The more broken state of the basaltic ring round
the eastern half, compared with the western half of the
island, is evidently due to the - much greater denuding power
of the waves on the eastern or windward side, as is shown
by the greater height of the cliffs on that side, than to lee-
ward. Whether the margin of basalt was breached, before
or after the eruption of the lavas of the upper series, is
doubtful; but as separate portions of the basaltic ring
appear to have been ftilted before that event, and from other
reasons, it is more probable, that some at least of the
breaches were first formed. Reconstructing in imagination,
as far as is possible, the ring of basalt, the internal space or
hollow, which has since been filled up with the matter erupted
from the great central crater, appears to have been of an
oval figure, eight or nine miles in length by about four miles
in breadth, and with its axis directed in a N.E. and S. W,
line, coincident with the present longest axis of the island.
The central curved ridge.—This ridge consists, as before
remarked, of gray feldspathic lavas, and of red, breeciated,
argillaceous tuffs, like the beds of the upper coloured series.
The gray lavas contain numerous, minute, black, easily
fusible specks; and but very few large erystals of feldspar.
They are generally much softened; with the exception of
this character, and of being in many parts highly cellular,
they are quite similar to those great sheets of lava which over-
hang the coast at Prosperous Bay. Considerable intervals of
time appear to have elapsed, judging from the marks of de-
nudation, between the formation of the successive beds, of
which this ridge is composed. On the steep northernslope, I
observed in several sections a much worn undulating surface
of red tuff, covered by gray, decomposed, feldspathic lavas,

G
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In some parts, the ridge is surmounted by a wall or para-
pet, perpendicular on both sides. Near Diana’s Peak this
wall is extremely narrow. At the Galapagos Archipelago
I observed parapets, having a quite similar structure and
appearance, surmounting several of the ecraters; one, which
I more particularly examined, was composed of glossy, red
scorie firmly cemented together; being externally perpendi-
cular, and extending round nearly the whole circumference
of the erater, it rendered it almost inaccessible. The Peak
of Teneriffe and Cotopaxi, according to Humboldt, are
similarly constructed ; he states* that “at their summits a
cireular wall surrounds the erater, which wall, at a distance,
has the appearance of a small cylinder placed on a truncated
cone. On Cotopaxi+t this peculiar structure is visible to the
naked eye at more than 2000 toises’ distance ; and no person
has ever reached its erater. On the Peak of Teneriffe, the
parapet is so high, that it would be impossible to reach the
ealdera, if on the eastern side there did not exist a breach.”
The origin of these circular parapets, is probably due to the
heat or vapours from the crater, penetrating and hardening
the sides to a nearly equal depth, and afterwards to the
mountain being slowly acted on by the weather, which would
leave the hardened part, projecting in the form of a cylinder
or cireular parapet.

From the points of structure in the central ridge, now
enumerated,—namely, from the convergence towards it of
the beds of the upper series,—from the lavas there becom-
ing highly cellular,—from the flat ledge, extending along its
inner and precipitous side, like that within some still active
craters,—from the parapet-like wall on its summit,—and
lastly, from its peculiar eurvature, unlike that of any com-
mon line of elevation, I eannot doubt that this eurved ridge
forms the last remnant of a great crater. In endeavouring,

given of the successive ledges or terraces, on the borders of the immense
crater at Hawaii, in the Sandwich Islands.
* Personal Narrative, vol. i. p. 171.
1 Humboldt’s Picturesque Atlas, folio, pl. 10
a 2
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into angular concretionary balls, and in a third part, into
outwardly radiating columns. At its base the strata of lava,
tuff, and scorize, dip away on all sides:* the uncovered
portion is 197+ feet in height, and its horizontal section
gives an oval figure. The phonolite is of a greenish-gray
colour, and is full of minute acicular erystals of feldspar; in
most parts it has a conchoidal fracture, and is sonorous, yet
it is erenulated with minute air-cavities. In a S.W. direc-
tion from Lot, there are some other remarkable ecolumnar
pinnacles, but of a less regular shape, namely, Lot’s Wife,
and the Asses’ Ears, composed of allied kinds of rock.
From their flattened shape, and their relative position to
each other, they are evidently connected on the same line of
fissure. It is, moreover, remarkable, that this same N.E.
and 5.W. line, joining Lot and Lot's Wife, if prolonged,
would intersect Flagstaff Hill, which, as before stated, is
crossed by numerous dikes running in this direction, and
whieh has a disturbed strueture, rendering it probable that
a great body of once fluid rock lies injected beneath it.

In this same great valley, there are several other conical
masses of injected rock, (one, I observed, was composed of
compact greenstone) some of which are not connected, as
far as is apparent, with any line of dike; whilst others are
obviously thus connected. Of these dikes, three or four
great lines stretch across the valley in a N.E and S.W.
direction, parallel to that one connecting the Asses’ Ears, -
Lot’s Wife, and probably Lot. The number of these masses
of injected rock, is a remarkable feature in the geology
of St. Helena. Beside those just mentioned, and the hypo-
thetical one beneath Flagstaff' Hill, there is Little Stony-top

* Abich, in his Views of Vesuvius (plate vi.), has shown the manner
in which beds, under nearly similar circumstances, are tilted up. The
upper beds are more turned up than the lower; and he accounts for
this, by showing that the lava insinuates itself horizontally between
the lower beds.

+ This height is given by Mr. Seale, in his Geognosy of the island.

The height of the summit above the level of the sea, is said to be 1444
feet.
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purest masses, according to Beatson, contain 70 per cent. of
carbonate of lime. The beds, varying in thickness from two
or three feet to fifteen feet, coat the surface of the ground ; they
generally lie on that side of the valley which is protected from
the wind, and they occur at the height of several hundred
feet above the level of the sea. Their position is the same,
which sand, if now drifted by the trade-wind, would oc-
cupy ; and no doubt they thus originated, which explains
the equal size and minuteness of the particles, and likewise
the entire absence of whole shells, or even of moderately-
sized fragments. It is remarkable that at the present day,
there are no shelly beaches on any part of the coast, whence
caleareous dust could be drifted and winnowed ; we must,
therefore, look back to a former period, when, before the
land was worn into the present great precipices, a shelving
coast, like that of Aseension, was favourable to the aceumu-
lation of shelly detritus. Some of the beds of this limestone
are between 600 and 700 feet above the sea; but part of this
height may possibly be due to an elevation of the land, sub-
sequent to the accumulation of the calecareous sand.

The percolation of rain-water has consolidated parts of
these beds into a solid rock, and has formed masses of dark
brown, stalagmitic limestone. At the Sugar-Loaf quarry,
fragments of rock on the adjoining slopes,® have been
thickly coated by successive fine layers of calcareous matter.
It is singular, that many of these pebbles have their entire
surfaces coated, without any point of contact having been
left uncovered ; hence, these pebbles must have been lifted
up by the slow deposition between them, of the successive
films of carbonate of lime. Masses of white, finely oolitic
rock are attached to the outside of some of these coated

* In the earthy detritus on several parts of this hill, irregular masses
of very impure, crystallized sulphate of lime occur. As this substance
is now being abundantly deposited by the surf at Ascension, it is
possible that these masses may thus have originated ; but if so, it must
have been at a period, when the land stood at a much lower level. This
earthy selenite is now found at a height of between 600 and 700 feet.
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given in the Appendix. One of them is a Succinea, identical
with a species, now living abundantly on the island : the two
others, namely, Cochlogena fossilis, and Helix biplicata, are
not known in a recent state: the latter species was also
found in another and different locality, associated with a
species of Cochlogena, which is undoubtedly extinct.

Beds of extinct land-shells.—Land-shells, all of which ap-
pear to be species now extinet, occur embedded in earth, in
several parts of the island. The greater number have been
found at a considerable height on Flagstaff Hill. On the
N.W. side of this hill, a rain-channel exposes a section of
about twenty feet in thickness, of which the upper part
consists of black vegetable mould, evidently washed down
from the heights above, and the lower part of less black
earth, abounding with young and old shells, and with their
fragments: part of this earth is slightly consolidated by
calcareous matter, apparently due to the partial decompo-
sition of some of the shells. Mr. Seale, an intelligent resi-
dent, who first called attention to these shells, gave me a
large collection from another locality, where the shells
appear to have been embedded in very black earth. Mr. G.
R. Sowerby has examined these shells, and has deseribed
them in the Appendix. There are seven species, namely,
one Cochlogena, two species of the genus Cochlicopa, and
four of Helix : none of these are known in a recent state, or
have been found in any other country. The smaller species
were picked out of the inside of the large shells of the
Cochlogena auris-vulpina. 'This last-mentioned species is in
many respects a very singular one; it was classed, even by
Lamarck, in a marine genus, and having thus been mistaken
for a sea-shell, and the smaller accompanying species having
been overlooked, the exact localities where it was found,
have been measured, and the elevation of this island thus
deduced! It is very remarkable that all the shells of this
species found by me in one spot, form a distinet variety, as
described by Mr. Sowerby, from those procured from ano-
ther locality by Mr. Seale. As this Cochlogena is a large
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deposited, when the gorges stood beneath the sea. Mr. Seale,
moreover, has shown that some of the fissure-like gorges,*
become, with a concave outline, gradually rather wider
at the bottom, than at the top; and this peculiar structure
was probably caused by the wearing action of the sea, when
it entered the lower part of these gorges. At greater heights,
the evidence of the rise of the land is even less clear: never-
theless, in a bay-like depression on the table-land behind
Prosperous Bay, at the height of about 1000 feet, there are
flat-topped masses of rock, which it is scarcely conceivable,
could have been insulated from the surrounding and similar
strata, by any other ageney than the denuding action of a
sea-beach. Much denudation, indeed, has been effected at
great elevations, which it would not be easy to explain by
any other means : thus, the flat summit of the Barn, which is
2000 feet high, presents, according to Mr. Seale, a perfect
net-work of truncated dikes; on hills like the Flagstaff,
formed of soft rock, we might suppose that the dikes had
been worn down and cut off by meteorie agency, but we can
hardly suppose this possible with the hard, basaltic strata of
the Barn.

Coast denudation.—The enormous ecliffs, in many parts
between 1000 and 2000 feet in height, with which this prison-
like island is surrounded, with the exception of only a few
places, where narrow valleys descend to the coast, is the
most striking feature in its scenery. We have seen that
portions of the basaltic ring, two or three miles in length by
one or two miles in breadth, and from one to two thousand
feet in height, have been wholly removed. There are, also,
ledges and banks of rock, rising out of profoundly deep
water, and distant from the present coast between three and
four miles, which, according to Mr. Seale, can be traced to
the shore, and are found to be the continuations of certain
well-known great dikes. The swell of the Atlantic ocean
has obviously been the active power in forming these cliffs ;

* A fissure-like gorge, near Stony-top, is said by Mr. Seale to be 840
feet deep, and only 115 feet in width,
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highest hills, are interlaced by worn-down dikes, and, in
many places, the denuded summits of great cones of injected
rock stand exposed and naked ; lastly, as we have seen,
the entire circuit of the island has been deeply worn back
into the grandest precipices.

C'raters of Elevation.

There is much resemblance in structure and in geologieal
history between St. Helena, St. Jago, and Mauritius. All
three islands are bounded (at least in the parts, which I was
able to examine) by a ring of basaltic mountains, now much
broken, but evidently once continuous. These mountains
have, or apparently once had, their escarpements steep
towards the interior of the island, and their strata dip out-
wards. I was able to ascertain, only in a few cases, the
inclination of the beds; nor was this easy, for the stratifi-
cation was generally obscure, except when viewed from a
distance. I feel, however, little doubt that according to the
researches of M. Elie de Beaumont, their average inclination
is greater than that, which they could have acquired, con-
sidering their thickness and compactness, by flowing down a
sloping surface. At St. Helena, and at St. Jago, the basaltic
strata rest on older and probably submarine beds, of different
composition. At all three islands, deluges of more recent
lavas have flowed from the centre of the island, towards and
between the basaltic mountains; and at St. Helena, the
central platform has been filled up by them. All three
islands have been raised in mass. At Mauritius, the sea,
within a late geological period, must have reached to the
foot of the basaltic mountains, as it now does at St. Helena ;
and at St. Jago, it is cutting back the intermediate plain
towards them. In these three islands, but especially at St.
Jago and at Mauritius, when standing on the summit of one
of the old basaltic mountains, one looks in vain towards the
centre of the island,—the point, towards which the strata
beneath one’s feet and of the mountains on each side, rudely
converge,—for a source whence these strata could have been
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erupted ; but one sees only a vast hollow platform stretched
beneath, or piles of matter of more recent origin.

These basaltic mountains come, I presume, into the class
of Craters of elevation: it is immaterial whether the rings
were ever completely formed, for the portions which now
exist, have so uniform a structure, that, if they do not form
fragments of true craters, they cannot be classed with ordi-
nary lines of elevation. With respect to their origin, after
having read the works of Mr. Lyell,* and of MM. C.
Prevost and Virlet, I cannot believe, that the great central
hollows have been formed by a simple dome-shaped elevation,
and the consequent arching of the strata. On the other hand,
I have very great difficulty in admitting, that these basaltie
mountains are merely the basal fragments of great voleanos,
of which the summits have either been blown off, or more pro-
bably swallowed up by subsidence. These rings are in some
instances so immense, as at St. Jago and at Mauritius, and
their occurrence is so frequent, that I can hardly persuade
myself to adopt this explanation. Moreover, I suspeet that
the following ecircumstances, from their frequent concur-
rence, are someway connected together,—a conneection not
implied in either of the above views ; namely, first, the broken
state of the ring, showing that the now detached portions
have been exposed to great denudation, and in some cases
perhaps, rendering it probable that the ring never was
entire; secondly, the great amount of matter erupted from
the central area, after or during, the formation of the ring ;
and thirdly, the elevation of the distriet in mass. As far as
relates to the inclination of the strata being greater than
that, which the basal fragments of ordinary voleanos would
naturally possess, I can readily believe that this inclination
might have been slowly acquired by that amount of elevation,
of which, according to M. Elie de Beaumont, the numerous
upfilled fissures or dikes are the evidence and the measure,—
a view equally novel and important, which we owe to the
researches of that geologist on Mount Etna.

* Principles of Geology (fifth edit.), vol. ii. p. 171,
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A conjecture, including the above circumstaneces, occurred
to me, when,—with my mind fully convinced from the pheno-
mena of 1835 in South America,* that the forces, which eject
matter from voleanie orifices and raise continents in mass,
are identical,—I viewed that part of the coast of St. Jago,
where the horizontally upraised, caleareous stratum dips into
the sea, directly beneath a cone of subsequently erupted
lava. The conjecture is, that during the slow elevation of a
voleanie district or island, in the centre of which one or
more orifices continue open, and thus relieve the subter-
ranean forces, the borders are elevated more than the
central area ; and that the portions thus upraised, do not
slope gently into the central, less elevated area, as does the
caleareous stratum under the cone at St. Jago, and as does a
large part of the circumference of Iceland, but that they

* I have given a detailed account of these phenomena, in a paper read
before the Geological Society in March, 1838, At the instant of time,
when an immense area was convulsed and a large tract elevated, the dis-
tricts immediately surrounding several of the great vents in the Cordillera
remained quiescent ; the subterranean forces being apparently relieved
by the eruptions, which then recommenced with greal violence. An
event of somewhat the same kind, but on an infinitely smaller scale,
appears to have taken place, according to Abich (Views of Vesuvius,
plates i. and ix.), within the great crater of Vesuvius, where a platform
on one side of a fissure was raised in mass twenty feet, whilst on the
other side, a train of small voleanos burst forth in eruption.

T It appears, from information communicated to me in the most
obliging manner by M. E. Robert, that the circumferential parts of
Iceland, which are composed of ancient basaltic strata alternating with
tuff, dip inland, thus forming a gigantic saucer. M. Robert found that
this was the case, with a few and quite local exceptions, for a space
of coast several hundred miles in length. I find this statement
corroborated, as far as regards one place, by Mackenzie, in his Travels
(p- 377), and in another place by some MS. notes kindly lent me by
Dr. Holland. The coast is deeply indented by creeks, at the head of
which the land is generally low. M. Robert informs me, that the
inwardly dipping strata appear to extend as far as this line, and that
their inclination usually corresponds with the slope of the surface, from
the high coast-mountains to the low land at the head of these creeks.
In the section described by Sir G. Mackenzie, the dip is 12°. The
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readily be seratched with a knife, yet some points are hard
enough just to mark common glass; it fuses with ease into a
blackish-green glass. The mass contains numerous broken
erystals of olivine and augite, and small particles of black
and brown scorie: it is often traversed by thin seams of
calcareous matter. It generally affects a nodular or con-
cretionary structure. In a hand specimen, this substance
would certainly be mistaken for a pale and peculiar variety
of pitchstone; but when seen in mass, its stratification, and
the numerous layers of fragments of basalt, both angular
and rounded, at once render its subaqueous origin evident.
An examination of a series of specimens, shows that this
resin-like substance, results from a chemical change on small
particles of pale and dark-coloured, scoriaceous rocks; and
this change could be distinetly traced in different stages,
round the edges of even the same particle. The position
near the coast, of all the eraters composed of this kind of tuff
or peperino, and their breached condition, renders it pro-
bable that they were all formed, when standing immersed in
the sea; considering this circumstance, together with the
remarkable absence of large beds of ashes in the whole
archipelago, I think it highly probable, that much the
greater part of the tuff has originated, from the trituration of
fragments of the gray, basaltic lavas, in the mouths of craters
standing in the sea. It may be asked, whether the heated
water within these eraters, has produced this singular change
in the small scoriaceous particles, and given to them their
translucent, resin-like fracture? Or has the associated lime
played any part in this change? I ask these questions, from
having found at St. Jago, in the Cape de Verde Islands, that
where a great stream of molten lava has flowed over a cal-
careous bottom, into the sea, the outermost film, which in
other parts resembles pitchstone, is changed, apparently by
its contact with the earbonate of lime, Into a resin-like sub-
stance, precisely like the best characterized specimens of
the tuff' from this archipelago.*

* The concretions containing lime, which I have described at

H 2
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heated vapours. The more regular hillocks could only have
been heaved up, whilst the lava was in a softened state.*

ALBEMARLE Isuanp.—This island consists of five, great,
flat-topped craters, which, together with the one on the adjoin-
ing island of Narborough, singularly resemble each other, in
form and height. The southern one is 4700 feet high, two
others are 3720 feet, a third only 50 feet higher, and the
remaining ones apparently of nearly the same height. Three
of these are situated on one line, and their craters appear
elongated in nearly the same direction. The northern erater,
which is not the largest, was found by the triangulation to
measure externally, no less than three miles and one-eighth
of a mile, in diameter. Over the lips of these great, broad
caldrons, and from little orifices near their summits, deluges
of black lava have flowed down their naked sides.

Fluidity of different lavas,—Near Tagus or Banks’ Cove,
I examined one of these great streams of lava, which is
remarkable from the evidence of its former high degree of
fluidity, especially when its composition is considered. Near
the sea-coast this stream is several miles in width. It
consists of a black, compact base, easily fusible into a black
bead, with angular and not very numerous air-cells, and
thickly studded with large, fractured erystals of glassy
albite,} varying from the tenth of an inch to half-an-inch, in

* Sir G. Mackenzie (Travels in Ieeland, p. 389 to 392) has deseribed
a plain of lava at the foot of Hecla, everywhere heaved up into great
bubbles or blisters. Sir George states that this cavernous lava com-
poses the uppermost stratum; and the same fact is affirmed by Von
Buech (Descript. des Isles Canaries, p. 159), with respect to the basaltic
stream near Rialejo, in Teneriffe. It appears singular that it shonld
be the upper streams that are chiefly cavernous, for one sees no reason
why the upper and lower should not have been equally affected at
different times ;—have the inferior streams flowed beneath the pressure
of the sea, and thus been flattened, after the passage through them, of
bodies of gas?

1 In the Cordillera of Chile, I have seen lava very closely resembling
this variety at the Galapagos Archipelago. It contained, however, be-
sides the albite, well-formed crystals of augite, and the base (perhaps in

consequence of the aggregation of the augitic particles) was a shade
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have been formed either within the erater, or from ashes
deposited on its upper parts, and afterwards washed down by
torrents of rain. The former method, in most of the cases,
appears the more probable one ; at James Island, however,
some beds of the friable kind of tuff, extend so continuously
over an uneven surface, that probably they were formed by
the falling of showers of ashes.

‘Within this same erater, strata of coarse tuff, chiefly com-
posed of fragments of lava, abut, like a consolidated talus,
against the inside walls. They rise to a height of between
100 and 150 feet, above the surface of the internal brine-
lake; they dip inwards, and are inclined at an angle vary-
ing from 30 to 36 degrees. They appear to have been
formed beneath water, probably at a period when the sea
oceupied the hollow of the crater. I was surprised to ob-
serve, that beds having this great inclination, did not, as far
as they ecould be followed, thicken towards their lower
extremities,

Banks’ Cove.—This harbour oceupies part of the interior

No. 13.

A sectional sketch of the headlands forming Bawks' CovE, showing the diverging crateriform
strata, and the converging siratified talus. The highest point of these hills is 817 feet
above the sea.

of Southern Italy, have been formed by upheaval. From the facts
given above, of the vaulted character of the separate rills, and from the
tuff not extending in horizontal sheets round these crateriform hills, no
one will suppose that the strata have here been produced by elevation ;
and yet we see that their inclination is above 20° and often as
much as 30°, The consolidated strata, also, of the internal talus, as
will be immediately seen, dips at an angle of above 309,
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These fragments consist of glassy albite, much mackled, and
with very imperfect cleavages, mingled with semi-rounded
grains, having tarnished, glossy surfaces, of a steel-blue
mineral. The crystals of albite are coated by a red oxide of
iron, appearing like a residual substance ; and their cleavage-
planes, also, are sometimes separated by execessively fine
layers of this oxide, giving to the crystals the appearance of
being ruled, like a glass micrometer. There was no quartz.
The steel-blue mineral, which is abundant in the pinnacle,
but which disappears in the streams derived from the pinna-
cle, has a fused appearance, and rarely presents even a trace
of cleavage ; I obtained, however, one measurement, which
proved that it was augite ; and in one other fragment, which
differed from the others, in being slightly cellular and in
gradually blending into the surrounding matrix, the small
grains of this mineral were tolerably well erystallized.
Although there is so wide a difference in appearance, be-
tween the lava of the little streams, and especially of their
red scoriaceous erusts, and one of these angular, ejected
fragments, which at first sight might readily be mistaken for
syenite, yet I believe, that the lava has originated from the
melting and movement of a mass of rock, of absolutely
similar composition with the fragments. Besides the speci-
men above alluded to, in which we see a fragment becoming
slightly cellular, and blending into the surrounding matrix,
some of the grains of the steel-blue aungite, also, have their
surfaces becoming very finely vesicular, and passing into
the nature of the surrounding paste; other grains are
throughout, in an intermediate condition. The paste seems
to consist of the augite more perfectly fused, or, more pro-
bably, merely disturbed in its softened state by the move-
ment of the mass, and mingled with the oxide of iron and
with finely comminuted, glassy albite. Hence probably it is,
that the fused augite, which is abundant in the pinnacle, dis-
appears in the streams. The albite is in exactly the same
state, with the exception of most of the erystals being smaller,
in the lava and in the embedded fragments ; but in the frag-
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is shown by the pools of solidified basalt, with which they
are sometimes filled up.

It at first appears very singular, that all the craters
formed of tuff have their southern sides, either quite broken
down and wholly removed, or much lower than the other sides.
I saw and received accounts of twenty-eight of these craters;
of these, twelve form separate islets,* and now exist as mere
crescents quite open to the south, with occasionally a few
points of rock marking their former circumference ; of the
remaining sixteen, some form promontories, and others
stand at a little distance inland from the shore; but all,
have their southern sides either the lowest, or quite broken
down. Two, however, of the sixteen, had their northern
sides also low, whilst their eastern and western sides were
perfect. I did not see, or hear of, a single exception to the
rule, of these eraters being broken down or low on the side,
which faces a point of the horizon between S.E. and 5.W.
This rule does not apply to ecraters composed of lava and
scoriee. The explanation is simple: at this Archipelago,
the waves from the trade-wind, and the swell propagated
from the distant parts of the open ocean, coincide in direc-
tion, (which is not the case in many parts of the Pacific,)
and with their united forces attack the southern sides of all
the islands ; and consequently the southern slope, even when
entirely formed of hard basaltic rock, is invariably steeper than
the northern slope. As the tuff-craters are composed of a soft
material, and as probably all, or nearly all, have at some
period stood immersed in the sea, we need not wonder, that
they should invariably exhibit on their exposed sides, the
effects of this great denuding power. Judging from the
worn condition of many of these craters, it is probable, that

* These consist of the three Crossman Islets, the largest of which is
600 feet in height ; Enchanted Island ; Gardner Island (760 feet high);
Champion Island (331 feet high); Enderby Island; Brattle Island ;
two islets near Indefatigable Island ; and one near James Island.
A second crater near James [sland (with a salt-lake in its centre) has

its southern side only about twenty feet high, whilst the other parts of
the circumference are about 300 feet in height.
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tions, however, from most voleanic mountains, burst through
their basal parts, owing to the inereased height and weight
of the internal column of molten rock, we see why, in most
cases, only the lower flanks of the central, trachytic masses,
are enveloped by basaltic streams. The separation of the
ingredients of a mass of lava would, perhaps, sometimes
take place within the body of a voleanic mountain, if lofty
and of great dimensions, instead of within the underground
focus; in which case, trachytic streams might be poured
forth, almost contemporaneously, or at short recurrent in-
tervals, from its summit, and basaltic streams from its base:
this seems to have taken place at Teneriffe.* I need only
further remark, that from violent disturbances the separa-
tion of the two series, even under otherwise favourable con-
ditions, would naturally often be prevented, and likewise
their usual order of eruption be inverted. From the high
degree of fluidity of most basaltic lavas, these perhaps,
alone, would in many cases reach the surface.

As we have seen that crystals of feldspar, in the instance
deseribed by Von Buch, sink in obsidian, in accordance with
their known greater specific gravity, we might expeet to find
in every trachytic district, where obsidian has flowed as lava,
that it had proceeded from the upper or highest orifices.
This, according to Von Buch, holds good in a remarkable
manner, both at the Lipari Islands and on the Peak of Te-
neriffe; at this latter place, obsidian has never flowed from
a less height than 9,200 feet. Obsidian, also, appears to
have been erupted from the loftiest peaks of the Peruvian
Cordillera. I will only further observe, that the specific
gravity of quartz varies from 2'6 to 2'8 ; and therefore, that
when present in a voleanie focus, it would not tend to sink
with the basaltic bases; and this, perhaps, explains the fre-
quent presence, and the abundance of this mineral, in the
lavas of the trachytic series, as observed in previous parts of
this volume.

* Consult Von Buch’s well-known and admirable Deseription Physique
of this island, which might serve as a model of descriptive geology.
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gations on coral-reefs, I had occasion to consult the works
of many voyagers, and I was invariably struck with the fact,
that with rare exceptions, the innumerable islands scattered
throughout the Pacific, Indian, and Atlantic Oceans, were
composed either of voleanie, or of modern coral-rocks. It
would be tedious to give a long catalogue of all the voleanie
islands ; but the exceptions which I have found, are easily
enumerated : in the Atlantie, we have St. Paul's Rock, de-
scribed in this volume, and the Falkland Islands, composed
of quartz and clayslate ; but these latter islands are of con-
siderable size, and lie not very far from the South American
coast :* in the Indian Ocean, the Seychelles (situated in a line
prolonged from Madagascar) consist of granite and quartz :
in the Pacific Ocean, New Caledonia, an island of large
size, belongs (as far as is known) to the primary class;
New Zealand, which contains much voleanie rock and some
active volcanos, from its size cannot be classed with the
small islands, which we are now considering. The presence
of a small quantity of non-volcanic rock, as of clay-slate on
three of the Azores,t or of tertiary limestone at Madeira, or of
clay-slate at Chatham Island in the Pacifie, or of lignite at
Kerguelen Land, ought not to exclude such islands or archi-
pelagos, if formed chiefly of erupted matter, from the
voleanic class.

The composition of the numerous islands, scattered
through the great oceans, being with such rare exceptions
voleanie, is evidently an extension of that law, and the effect

* Judging from Forster's imperfect observation, perhaps Georgia is
not voleaniec. Dr. Allan is my informant with regard to the Seychelles.
I do not know of what formation Rodriguez, in the Indian Ocean, is
composed.

t+ This is stated on the authority of Count V. de Bedemar, with
respect to Flores and Graciosa (Charlsworth Magazine of Nat, Hist.
vol, i. p. 557). St. Maria has no voleanic rock, according to Captain
Boyd (Von Buch’s Descript. p. 365). Chatham Island has been de-
seribed by Dr. Dieffenbach, in the Geographical Journal, 1841, p. 201.
As yet we have received only imperfect notices on Kerguelen Land,
from the Antarctic Expedition,
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erystals of quartz, and intersected in some places by trap-
dikes. Near the Downs of Bathurst, I passed over much
pale-brown, glossy clay-slate, with the shattered laminze
running north and south: I mention (s fact, because
Captain King informs me, that in the country a hundred
miles southward, near Lake George, the mica-slate ranges
so invariably north and south, that the inbhabitants take
advantage of it in finding their way through the forests.
The sandstone of the Blue Mountains is at least 1,200
feet thick, and in some parts is apparently of greater thick-
ness; it consists of small grains of quartz, cemented by
white earthy matter, and it abounds with ferruginouns veins.
The lower beds sometimes alternate with shales and coal :
at Wolgan I found in carbonaceous shale, leaves of the
Glossopteris Brownii, a fern which so frequently accompanies
the coal of Australia. The sandstone contains pebbles of
quartz; and these generally increase in number and size
(seldom, however, exceeding an inch or two in diameter) in
the upper beds: I observed a similar cireumstance in the
grand sandstone formation at the Cape of Good Hope. On
the South American coast, where tertiary and supra-tertiary
beds have been extensively elevated, I repeatedly noticed
that the uppermost beds were formed of coarser materials
than the lower: this appears to indicate that, as the sea
became shallower, the force of the waves or currents
increased. On the lower platform, however, between the
Blue Mountains and the coast, I observed that the upper
beds of the sandstone frequently passed into argillaceous
shale,—the effect probably, of this lower space having been
protected from strong currents during its elevation. The
sandstone of the Blue Mountains evidently having been of
mechanical origin, and not having suffered any metamorphic
action, I was surprised at observing, that in some specimens
nearly all the grains of quartz were so perfectly crystallized
with brilliant facets, that they evidently had not in their
present form been aggregated in any previously existing
K 2
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case, as far as I know) was originally deposited in a layer,
like the shale in the Blue Mountains, between the strata of
the porphyritic gneiss, before they were metamorphosed ;
but there is sufficient analogy between the two cases to
render such an explanation possible,

Stratification of the escarpement.—The strata of the Blue.
Mountains appear to the eye horizontal ; but they probably
have a similar inclination with the surface of the platform,
which slopes from the west towards the escarpement over
the Nepean, at an angle of one degree, or of one hundred
feet in a mile.* The strata of the escarpement dip almost
conformably with its steeply inclined face, and with so much
regularity, that they appear as if thrown into their present
position ; but on a more careful examination, they are seen
to thicken and to thin out, and in the upper part to be suc-
ceeded and almost capped by horizontal beds. These
appearances render it probable, that we here see an original
escarpement, not formed by the sea having eaten back
into the strata, but by the strata having originally extended
only thus far. Those who have been in the habit of examin-
ing accurate charts of sea-coasts, where sediment is accumu-
lating, will be aware, that the surfaces of the banks thus
formed, generally slope from the coast very gently towards
a certain line in the offing, beyond which the depth in most
cases suddenly becomes great. I may instance the great
banks of sediment within the West Indian Archipelago,t
which terminate in submarine slopes, inclined at angles of
between 30 and 40 degrees, and sometimes even at more than

* This is stated on the authority of Sir T. Mitchell, in his Travels,
vol. ii. p. 357.

+ I have described these very curious banks in the Appendix (p. 196)
to my volume on the structure of Coral Reefs. T have ascertained the
inclination of the edges of the banks, from information given me by
Captain B. Allen, one of the surveyors, and by carefully measuring the
horizontal distances between the last sounding on the bank and the
first in the deep water. - Widely extended banks in all parts of the
West Indies, have the same general form of surface.
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Wales. They are of grand dimensions, and are bordered
by continuous lines of lofty cliffs. Itis not easy to conceive
~ a more magnificent spectacle, than is presented to a person
walking on the summit-plains, when without any notice he
arrives at the brink of one of these cliffs, which are so per-
pendicular, that he can strike with a stone (as I have tried)
the trees growing, at the depth of between 1000 and 1500
feet below him; on both hands he sees headland beyond
headland of the receding line of cliff, and on the opposite
side of the valley, often at the distance of several miles, he
beholds another line rising up to the same height with that
on which he stands, and formed of the same horizontal
strata of pale sandstone. The bottom of these valleys are
moderately level, and the fall of the rivers flowing in them,
according to Sir T. Mitchell, is gentle. The main valleys
often send into the platform great bay-like arms, which
expand at their upper ends; and on the other hand, the
platform often sends promontories into the valley, and even
leaves in them great, almost insulated, masses, So continuous
are the bounding lines of cliff, that to descend into some of
these valleys, it is necessary to go round twenty miles; and
into others, the surveyors have only lately penetrated, and
the colonists have not yet been able to drive in their cattle.
But the most remarkable point of structure in these valleys,
is, that although several miles wide in their upper parts,
they generally contract towards their mouths to such a
degree, as to become impassable. The Surveyor-General,
Sir T. Mitchell,* in vain endeavoured, first on foot and then
by erawling between the great fallen fragments of sandstone,
to ascend through the gorge by which the river Grose joins
the Nepean; yet the valley of the Grose in its upper part,
as I saw, forms a magnificent basin some miles in width,
and is on all sides surrounded by cliffs, the summits of
which are believed to be nowhere less than 3000 feet above
the level of the sea. When cattle are driven into the valley

* Travels in Australia, vol. i. p. 154.—I must express my obligation

to Sir T. Mitchell, for several interesting personal communications on
the subjeet of these great valleys of New South Wales.
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circumseribed, depressions on a wide platform, and left
mere gorges, through which the whole vast amount of
triturated matter must have been carried away? The only
light I can throw on this enigma, is by showing that banks
appear to be forming in some seas of the most irregular
forms, and that the sides of such banks are so steep (as
before stated) that a comparatively small amount of subse-
quent erosion would form them into cliffs: that the waves
have power to form high and precipitous cliffs, even in land-
locked harbours, I have observed in many parts of South
America. In the Red Sea, banks with an extremely
irregular outline and composed of sediment, are penetrated
by the most singularly shaped creeks with narrow mouths ;
this is likewise the case, though on a larger scale, with the
Bahama Banks. Such banks, I have been led to suppose,*
have been formed by currents heaping sediment on an
irregular bottom. That in some cases, the sea, instead of
spreading out sediment in a uniform sheet, heaps it round
submarine rocks and islands, it is hardly possible to doubt,
after having examined the charts of the West Indies. To
apply these ideas to the sandstone platforms of New South
Wales, I imagine that the strata might have been heaped on
an irregular bottom by the action of strong currents, and
of the undulations of an open sea; and that the valley-
like spaces thus left unfilled might, during a slow elevation
of the land, have had their steeply sloping flanks worn into
cliffs ; the worn-down sandstone being removed, either at the
time when the narrow gorges were cut by the retreating
sea, or subsequently by alluvial action.

* See the Appendix (pp. 192 and 196) to the Part on Coral Reefs,
The fact of the sea heaping up mud round a submarine nucleus, is
worthy of the notice of geologists : for outlyers of the same composition
with the coast-banks, are thus formed; and these, if upheaved and
worn into cliffs, would naturally be thought to have been once connected
together.
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from the same authority, I may add that on the north-eastern
coast, and in Bass’ Straits primary roeks extensively occur.

-~ The shores of Storm Bay are skirted, to the height
of a few hundred feet, by strata of sandstone, contain-
ing pebbles of the formation just deseribed, with its
characteristic fossils, and therefore belonging to a sub-
sequent age. These strata of sandstone often pass into
shale, and alternate with layers of impure coal; they
have in many places been violently disturbed. Near Ho-
bart Town, I observed one dike, nearly a hundred yards
in width, on one side of which the strata were tilted at an
angle of 60° and on the other they were in some parts
vertical, and had been altered by the effects of the heat.
On the west side of Storm Bay, I found these strata capped
by streams of basaltic lava with olivine ; and close by there
was a mass of brecciated scorie, containing pebbles of lava,
which probably marks the place of an ancient submarine
crater. Two of these streams of basalt were separated
from each other by a layer of argillaceous wacke, which
could be traced passing into partially altered scoriee. The
wacke contained numerous rounded grains of a soft, grass-
green mineral, with a waxy lustre, and translucent on its
edges : under the blowpipe it instantly blackened, and the
points fused into a strongly magnetic, black enamel. In
these characters, it resembles those masses of decomposed
olivine, deseribed at St. Jago in the Cape de Verde group;
and I should have thought that it had thus originated, had
I not found a similar substance, in eylindrical threads, within
the cells of the vesicular basalt,—a state under which olivine
never appears; this substance,® I believe, would be classed
as bole by mineralogists.

* Chloropheite, described by Dr. MacCulloch (Western Islands,
vol. 1. p. 504) as occurring in a basaltic amygdaloid, differs from this
substance, in remaining unchanged before the blow-pipe, and in black-
ening from exposure to the air. May we suppose that olivine, in under-
going the remarkable change described at St. Jago, passes through

several states ?
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are many large mounds, as was pointed out to me by Mr.
Frankland, which have been thus formed ; but I think from
the numbers of the shells, from their frequent small size,
from the manner in which they are thinly scattered, and
from some appearances in the form of the land, that we
must attribute the presence of the greater number to a small
elevation of the land. On the shore of Ralph Bay (opening
into Storm Bay) I observed a continuous beach about fifteen
feet above high-water mark, clothed with vegetation, and by
digging into it, pebbles encrusted with serpule were found :
along the banks, also, of the river Derwent, I found a bed of
broken sea-shells above the surface of the river, and at a
point where the water is now much too fresh for sea-shells
- to live ; but in both these cases, it is just possible, that before
certain spits of sand and banks of mud in Storm Bay were
accumulated, the tides might have risen to the height where
we now find the shells.*

Evidegee more or less distinet of a change of level be-
tween the land and water, has been detected on almost all
the land on this side of the globe. Capt. Grey, and other
travellers, have found in southern Australia upraised shells,
belonging either to the recent, or to a late tertiary period.
The French naturalists in Baudin’s expedition, found shells
similarly circumstanced on the S.W. coast of Australia.
The Rev. W, B. Clarke+ finds proofs of the elevation of the
land, to the amount of 400 feet, at the Cape of Good Hope.
In the neighbourhood of the Bay of Islands in New Zea-

* It would appear that some changes are now in progress in Ralph
Bay, for I was assured by an intelligent farmer, that oysters were
formerly abundant in it, but that about the year 1834 they had, without
any apparent cause, disappeared. In the Transactions of the Maryland
Academy (vol. i. part i, p. 28) there is an account by Mr. Ducatel, of
vast beds of oysters and clams having been destroyed by the gradual
filling up of the shallow lagoons and channels, on the shores of the
southern United States. At Chiloe, in South America, I heard of a
similar loss, sustained by the inhabitants, in the disappearance from one
part of the coast of an edible species of Ascidia.

+ Proceedings of the Geological Society, vol. iii. p. 420,
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constituent minerals sometimes obscurely arranged in
straight or curved laminz. In these cases, the rock would
be called by Humboldt, gneiss-granite, and it is remarkable
that the form of the bare conical hills, appearing to be com-
posed of great folding layers, strikingly resembles, on a small
scale, those composed of gneiss-granite at Rio de Janeiro,
and those deseribed by Humboldt at Venezuela. These
plutonic rocks are, in many places, intersected by trappean-
dikes : in one place, I found ten parallel dikes ranging in an
E. and W. line ; and not far off another set of eight dikes,
composed of a different variety of trap, ranging at right
angles to the former ones. I have observed in several pri-
mary districts, the occurrence of systems of dikes parallel
and close to each other.

Superficial ferruginous beds.— The lower parts of the
country are everywhere covered by a bed, following the ine-
qualities of the surface, of a honeycombed sandstone,
abounding with oxides of iron. Beds of nearly similar
composition are common, I believe, along the whole western
coast of Australia, and on many of the East Indian
islands. At the Cape of Good Hope, at the base of the
mountains formed of granite and capped with sandstone,
the ground is everywhere coated either by a fine-grained,
rubbly, ochraceous mass, like that at King George’s Sound,
or by a coarser sandstone with fragments of quartz, and
rendered hard and heavy by an abundance of the hydrate of
iron, which presents, when freshly broken, a metallic lustre.
Both these varieties have a very irregular texture, including
spaces either rounded or angular, full of loose sand; from
this caunse the surface is always honey-combed. The oxide
of iron is most abundant on the edges of the cavities, where
alone it affords a metallic fracture. In these formations, as
well as in many true sedimentary deposits, it is evident that
iron tends to become aggregated, either in the form of a
shell, or of a network. The origin of these superficial beds,
though sufficiently obscure, seems to be due to alluvial
action on detritus abounding with iron.
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Superficial calecareous deposit—A calcareous deposit on the
summit of Bald Head, containing branched bodies, sup-
posed by some authors to have been corals, has been cele-
brated by the descriptions of many distingnished voyagers.*
It folds round and conceals irregular hummocks of granite,
at the height of 600 feet above the level of the sea. It
varies much in thickness; where stratified, the beds are
often inclined at high angles, even as much as at 30 degrees,
and they dip in all directions. These beds are sometimes
crossed by oblique and even-sided lamine. The deposit
consists either of a fine, white, calcareous powder, in which
not a trace of structure can be discovered, or of exceedingly
minute, rounded grains, of brown, yellowish, and purplish
colours; both varieties being generally, but not always,
mixed with small particles of quartz, and being cemented
into a more or less perfect stone. The rounded caleareous
grains, when heated in a slight degree, instantly lose their
colours ; in this and in every other respect, closely resem-
bling those minute, equal-sized particles of shells and corals,
which at St. Helena have been drifted up the sides of the
mountains, and have thus been winnowed of all coarser
fragments. I cannot doubt, that the coloured calecareous
particles here have had a similar origin. The impalpable
powder has probably been derived from the decay of the
rounded particles; this certainly is possible, for on the coast
of Peru, I have traced large unbroken shells gradually falling
into a substance, as fine as powdered chalk. Both of the
above-mentioned varieties of calcareous sandstone frequently
alternate with, and blend into, thin layers of a hard sub-
stalagmitict rock, which, even when the stone on each side

*# [ visited this hill, in company with Captain FitzRoy, and we came
to a similar conclusion regarding these branching bodies.

t I adopt this term from Lieut. Nelson's excellent paper on the
Bermuda Islands (Geolog. Trans. vol. v. p. 106), for the hard, compact,
cream or brown-coloured stone, without any crystalline structure,
which so often accompanies superficial calcareous accumulations, [
have observed such superficial beds, coated with sub-stalagmitic rock,
at the Cape of Good Hope, in several parts of Chile, and over wide
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containg particles of quartz, is entirely free from them :
hence we must suppose that these layers, as well as certain
vein-like masses, have been formed by rain dissolving the
calcareous matter and re-precipitating it, as has happened at
St. Helena. Each layer probably marks a fresh surface,
when the, now firmly cemented, particles existed as loose
sand. These layers are sometimes brecciated and re-
cemented, as if they had been broken by the slipping of
the sand when soft. I did not find a single fragment of a
sea-shell ; but bleached shells of the Heliz melo, an existing
land species, abound in all the strata; and I likewise found
another Helix, and the case of an Oniscus.

The branches are absolutely undistingunishable in shape,
from the broken and upright stumps of a thicket ; their roots
are often uncovered, and are seen to diverge on all sides;
here and there a branch lies prostrate. The branches
generally consist of the sandstone, rather firmer than the
surrounding matter, with the central parts filled, either with
friable caleareous matter, or with a sub-stalagmitic variety ;
this central part is also frequently penetrated by linear
crevices, sometimes, though rarely, containing a trace of

spaces in La Plata and Patagonia. Some of these beds have been
formed from decayed shells, but the origin of the greater number is
sufficiently obscure. The causes which determine water to dissolve
lime, and then soon to redeposit it, are not, I think, known. The sur-
face of the sub-stalagmitic layers appears always to be corroded by the
rain-water. As all the above-mentioned countries have a long dry
season, compared with the rainy one, I should have thought that the
presence of the sub-stalagmite was connected with the climate, had not
Lieut. Nelson found this substance forming under sea-water. Disinte-
grated shell seems to be extremely soluble; of which I found good
evidence, in a curious rock at Coquimbo in Chile, which consisted of
small, pellucid, empty husks, cemented together. A series of specimens
clearly showed, that these husks had originally contained small rounded
particles of shells, which had been enveloped and ecemented together
by calcareous matter, (as often happens on sea-beaches), and which
subsequently had decayed, and been dissolved by water, that must have
penetrated through the calcareous husks, without corroding them,—of
which processes, every stage could be seen.

L
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from Bermuda; at this latter place, the surrounding cal-
careous rocks, judging from the specimens collected by
Lieut., Nelson, are likewise similar, as is their subaérial
formation. Reflecting on the stratification of the deposit on
Bald Head,—on the irregularly alternating layers of sub-
stalagmitic rock,— on the uniformly sized, and rounded
particles, apparently of sea-shells and corals, — on the abun-
dance of land-shells throughout the mass,— and finally, on
the absolute resemblance of the calcareous ecasts, to the
stumps, roots, and branches of that kind of vegetation, which
would grow on sand-hillocks, I think there can be no reasonable
doubt, notwithstanding the different opinion of some authors,
that a true view of their origin has been here given.
Calcareous deposits, like these of King George’s Sound,
are of vast extent on the Australian shores. Dr. Fitton
remarks, that “ recent caleareous breccia (by which term all
these deposits are included) was found during Baudin’s
voyage, over a space of no less than 25 degrees of latitude
and an equal extent of longitude, on the southern, western,
and north-western coasts.”* It appears also from M.

shown by their evolving ammonia. Had Dr. Macaulay seen the enor-
mous masses of rolled particles of shells and corals on the beach of
Ascension, and especially on coral-reefs; and had he reflected on the
effects of long-continued, gentle winds, in drifting up the finer particles,
he would hardly have advanced the argument of quantity, which is
seldom trustworthy in geology. If the calcareous matter has originated
from disintegrated shells and corals, the presence of animal matter is
what might have been expected. Mr. Anderson analyzed for Dr.
Macaulay part of a cast, and he found it composed of—

Cmbopapeofime .. ‘. . . . . 7315
ke R | & |
et e - . . . . . 88l
Animal matter - R N e SR - -
Sulphateoflime’ . . . . . . aflrace
98:11

* For ample details on this formation, consult Dr. Fitton's Appendix
to Capt. King’s Voyage. Dr. Fitton is inclined to attribute a con-
cretionary origin to the branching bodies: I may remark, that I have
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imposing feature in the geology of Southern Africa. The
strata are in many parts horizontal, and attain a thickness
of about 2000 feet. The sandstone varies in character; it
contains little earthy matter, but is often stained with iron ;
some of the beds are very fine-grained and quite white ;
others are as compact and homogeneous as quartz rock. In
some places I observed a breccia of quartz, with the frag-
ments almost dissolved in a siliceous paste. Broad veins of
quartz, often including large and perfect erystals, are very
numerous ; and it is evident in nearly all the strata, that
silica has been deposited from solution in remarkable
quantity. Many of the varieties of quartzite appeared quite
like metamorphic rocks ; but from the upper strata being as
siliceous as the lower, and from the undisturbed junctions
with the granite, which in many places can be examined, I
can hardly believe that these sandstone-strata have been
exposed to heat.* On the lines of junction between these
two great formations, I found in several places the granite
decayed to the depth of a few inches, and succeeded, either
by a thin layer of ferruginous shale, or by four or five
inches in thickness of the recemented crystals of the
granite, on which the great pile of sandstone immediately
rested.

Mr. Schomburgk has deseribed | a great sandstone forma-
tion in northern Brazil, resting on granite, and resembling
to a remarkable degree, in composition and in the external
form of the land, this formation of the Cape of Good Hope.
The sandstones of the great platforms of Eastern Australia,
which also rest on granite, differ in containing more earthy
and less siliceous matter. No fossil remains have been
discovered in these three vast deposits. Finally, I may add
that I did not see any boulders of far-transported rocks at

* The Rev. W. B. Clarke, however, states, to my surprise, (Geolog.
Proceedings, vol. iii. p. 422,) that the sandstone in some parts is pene-
trated by granitic dikes: such dikes must belong to an epoch altogether
subsequent to that, when the molten granite acted on the clay-slate.

+ Geographical Journal, vol. x. p. 246.
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EXTINCT LAND-SHELLS FROM ST. HELENA.

The following six species were found associated together, at
the bottom of a thick bed of mould; the two last species,
namely, the Cochlogena fossilis and Helix biplicata were
found, together with a species of Succinea now living on
the Island, in a very modern calcareous sandstone. These
Shells are referred to at p. 89 of this volume.

1. CocHLOGENA AURIS-VULPINA. JDe Fer,

This species is well described and figured in Martini and Chem-
nitz's eleventh volume. Chemnitz expresses doubts as to what
genus it might properly be referred, and also a strong opinion un-
favourable to the conclusion that it should be regarded as a land-
shell. His specimens were bought at a public auction in Hamburg,
having been sent there by the late G. Humphrey, who appears to
have been very well acquainted with their real locality, and who
sold them for land-shells., Chemnitz, however, mentions one speci-
men in Spengler’s collection, in a fresher condition than his own, and
which was said to be from China. The representation which he
has given is taken from this individual, and appears to me to have
been only a cleaned specimen of the St. Ielena shell. It is easy to
suppose that a shell from St. Helena might have been either acci-
dentally or interestedly, after passing through two or three hands,
sold as a Chinese shell. I think it is not possible that a shell of
this species could have been really found in China ; and among the
immense quantities of shells that come to this country from the
Celestial Empire, I have never seen one. Chemnitz could not bring
himself to establish a new genus for the reception of this remarkable
shell, though he evidently could not collate it with any of the then
known genera, and though he did not think it a land-shell, he has
called it Awris-vulpina. Lamarck has placed it as the second
species of his genus Struthiclaris, under the name of crenulata.
To this genus it does not however bear any affinity ; and there can
be no doubt about the correctness of De Ferussac's views, who
places it in the fourth division of his sub-genus Cocklogena : and
Lamarck would have been correct according to his own principles,
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higher effect, on the public taste. . . . . He direcis his allention in the present
volume from the individual artists to the art itsell."—Hritannia,

MR. JAMES'S NEW ROMANCE.
HEIDELEERG:
A RoMANCE. By G.P. R. JAMEs, Esq. 3 vols. post 8vo., 11. 11s. Gd.

NEW VOLUMES OF MR. JAMESS WORKS ILLUSTRATED.

Vol. 11, eontaining

THE KING'S HIGHWAY, Medium 8vo. price 8s. cloth.
Was published on the 12th instant.

Vol. 12,

THE GENTLEMAN OF THE OLD SCHOOL,
Will appear on the 1st April.

CLINICAL ILLUSTRATIONS OF THE DISEASES OF
INDIA : As Exhibited in the MEpICAL HISTORY OF A BODY OP
EuvroPEAN SoLDIERS, for a Beries of Years from their Arrival in that
Country. By Wirriam Geppes; M.D., Member of the Royal Medical
Society of Edinburgh, and the Medical and Physical Society of Caleutta,
and late Surgeon of the Madras European Regiment. In one vol., 8vo.
Price 16s. cloth.

“ A more elaborate display of medical statistics has rarely been given (o the public. As
a vast amount of facts the book is really, we believe, unrivalled.”—Spectator.

“ It is hardly pessible to conceive a more complele medical history than the one fur-
nished by Dr. Geddes. He has conferred an inestimable benefit upon medical s::jem:i
and no praclitioner who regards either his interest or his duly ean be without the book.’
—"Iﬂhﬂ wa-

% To the medical officers in India, and especially (o those about to proceed thither, this
will be found a valuable book of reference, and well merils to be included in the list of
works with which officers are required to provide themselves on joining the service.”—
British and Foreign Medical Review.




Q% WOREKS JUST PUBLISHED BY

ENGLAND'S COLONIAL EMPIRE.

An HisToRICAL, POLITICAL, and STATISTICAL AccouNT of the
‘BriTisH EMPIRE, its CoLONIES and DEPENDENCIES. By CHARLES
PrIDHAM, Esq., B.A., Member of the Royal Geographical Society, &e.

VoruMme I.—Comprising
THE MAURITIUS AND ITS DEPENDENCIES.

“The first volume of a work inlended to completely exhibit England's Colonial Em-
pire. The auathor is Mr. Pridham, who, in a modest preface, apologizes for having at so
early an age undertaken so gigantic a task, The first volume, however, shows no lack of
either ability, research, or knowledge. It is occupied with an excellent account of the
Mauritius, divided into four parts: the first part gives ils history from its discovery by the
Porluguese 1o the present lime ; the second describes ils inhabitants, and their institu-
tions and states ; the third its physical features and natural productions; and the fourth
its indusiry, commerce, and government, Ample information is given on all these heads,
and regarding the extent of the author's design, and the evidence he gives of the isite
qualification to carry il out satislaclorily, we make no doubt that his work will be a
valuable addition lo the history and geography of our colonial empire. The present
volume is complete in itsell.” —Britannia.

“This is the lirst volume of what promises lo be an imporlant national work. The
instalment now before us is brimful of valuable and interesting information, making up
by far the most complete account of Maurilius which has yet been given to the world.
The author has the qualifications necessary to the due fulfilment of the task which he has
sel himsell. He is patient and painstaking, accurate and imparlial.—.¢fas.

% This is the first volume of a series, which we hope o see completed in the spirit
with which the task has been undertaken. Asa whole, we are bound lo say that the
book is a standard one, and that ‘ England’s Colonial Empire’ has met with a chronieler
of zeal, industry, and ability,"—Colonial Gazette,

“ There is no other such description of the Mauritius extant. The author has not
consulted the best, and perhaps all the authorities, but he has added information of his
own, apparently gathered on the spot."” —Economist,

THE INDIAN MEAL BOOK:

Comprising the best American Receipts for the various Preparations of
that excellent Article, By ErLiza LEsLiE, of Philadelphia; Author of
“ American Domestic Cookery;” *The House Book ;" * Seventy-five
Receipts ; * French Cookery,” &¢, &0, Second edition. Foolseap 8vo,
sewed In & wrapper, price 45, Gd,

¥ Nexl to the corn itsell, we cannot concelve a more acceplable present to the poor of
any neighbourhood, either individually or in parochial libraries, than Miss Leslie's work.
It is very simple, and embraces recipes for every purposeé to which maize is pul in the
United States, and therefore caniot but add o the comfort of the too limiled table of the
labouring man.”"—JIndian News.

“ As the Lidian Meal is probably destined Lo lake ils place among our standard © Bread
Stuffs,” Miss Leslie’s book will be welcomed as a necessary supplement o the usual Eng-
lish instructors in the everywhere important mystery of Cookery.” —Caolonial Gazetle.

“ This little volume contains about sixly receipls for different preparations of Indian
Meal, and all of which may be found useful in the threatened dearth. Maize, or Indian
Corn, is now admitted to be the best and most available substilute for the potato."—
Economist,

P e L R

THE HISTORY OF CHARLEMAGNE,

With a SEETCH 0F THE STATE AND HisTORY OF FRANCE, from the
Fall of the Roman Empire to the Rise of the Carlovingian Dynasty.
By G. P, R.James, Esq. A new edition, in demy 8vo., price 12s, cloth.
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SMITH, ELDER AND CO., CORIWHILL. a5

SOCIAL EVILS AND THEIR REMEDY.
A Series of Narratives. The First Number, entitled * Tug MEcHANIC,”
was pronounced to be *“ One of the most useful and interesting publica~
tions that had issued from the press,”” Bk

The following aresthe Contents of the different Numbers, price 1s. 6d.
each :—II. “ The Lady and the Lady’s Maid.”—IIL. * The Pastor of
Dronfells.”—IV. * The Labourer and his Wife.”—V. * The Country
Town.”—VI. * Live and Let Live; or, the Manchester Weavers."'—
VII. * The Soldier.”—VIII. “ The Leaside Farm.” Every two con-
secutive Numbers form a Volume, which may be procured, neatly bound,
price 4s. each,

“The design of Mr. Tayler is praiseworthy ; his object being to counteract, by a -

series of tales illustrative of the power and necessity of religion in the daily and hourly
concerns of life, “the confusion of ‘error with truth in Miss MARTINEAU'S ENTER-
TAINING STORIES, "—Christian Remembrancer.

e g e ™

Or, THE ED1FICE oF A HoLy HoME. By the Rev. RoBERT WiLsoN
Evaxs, B.D., Vicar of Heversham. Twelfth Edition, with an illustrative
Plate, price Gs. neatly bound in cloth; or 9s. elegantly bound in
mMoroeco.

“ Universally and cordially do we recommend this delightful volume. We believe no

could read this work and not be the better for its pious and touching lessons. It

is a page laken from the book of life, and cloguent with all the instruction of an excellent

paltern : it is a commentary on the affectionate warning, * Remember thy Creator in the

days of thy youlh.” We have not for some time seen a work we could so deservedly
praise, or so conscientiously recommend.” —Literary Gazette.

ot o it

THE LIFE-BOOK OF A LABEOURER.

Practican Lessoxs ForR INSTRUCTION AND GUIDANCE. By A
WorkING CLERGYMAN, Author of the “ Bishop’s Daughter,” &c. &c.
In one vol. 8vo., price 7s. neatly bound.

#We pever in all our experience met with a more inleresting work, and one
breathing more fully and firmly the very essence of Christian philanthropy and national
patriotism, and that too in the most simple and unambitions language, as il the writer
were nol aware of his power of influencing all the better feelings of the human heart,”—
Literary Chronicle.

“ This volume reminds us forcibly of that most delightful of all biographies, ‘ The
Doctor,” to which indeed it is little if at all inferior,” — Britannia.

““It is the pious offering of one who may be deemed a proper follower in the footsteps
of that good man, Legh Richmond.”"—.frgus.

e

THE RELIGIOUS HISTORY OF MAN ;

In which REL16IoN and SUPERSTITION are traced from their source.

By D. Mogrisox. The Second Edition, enlarged, feap. 8vo. price 6s. cloth.

“The intention of this book is not less admirable than the manner in which it is

wrillen. Il is most instructive, and the tone of its contents is in the highest degree pious,

without the least tinge of puritanism. The information it gives on the most difficult points
of biblical reading render it a valuable book to all who desire true knowledge." —.dge.

% Curious, industrious, and learned, and well worthy the attention of the public.”"—

ﬁrermg Gazetle,

“The plan of this book was both exiensive and important—embracing an inquiry into
the nature of Revelation, and its influence on the opinions and customs of mankind ;"
® * * “ihe wriler uses Scripture as an interpreter,” and “ sticks to the literal text of the
six days," —Spectalor,

THE FAMILY SANCTUARY;
A Form of Domestic Devotion for every Sabbath in the Year: containing
the Collect of the Day ; a Portion of Scripture ; an Original Prayer or
Sermoen ; and the Benediction. Second Edition. One vol. 8vo., price
74. Gd. half bound in cloth.

















































