





THE WHIPPLE COLLECTION




3
4
|

e T = T TR TR - S

y |.n,¢

i
.

L grEREezod




Recently published by the same Author, in demy Svo., price 15s. cloth,
Tlustrated by Maps and Woodeuts.

PART THE FIRST

or Tax
GEOLOGY OF THE VOYAGE OF THE BEAGLE;

BEING

THE STRUCTURE AND DISTRIBUTION

or

CORAL REEFS.

A The. hardes Darwin Online






L AP o

‘) ) r:f'%f*ﬁ \‘_\‘ ;

ISLAND oF .}sv ENSION.
& oy - WO — e o
< _/;ﬁ-rdﬁ _%"/r 'Y (MWJ ‘f !
1819,
Latitrde of the Ford 7 A5 56 §. I .
Longttude M 23 S0 W. I T
apt Sabam-
o m Virrreadion £3.23. O W’
i3 l ’ . " f |
T-Hls e e = pel T [ g
Fe L e il e
it 1{'*.':.-:':_-"'.{"1'1 N af?:-‘.;"‘ﬁ{' :
It ‘J.f.?ﬁ'r"" =/ ?ﬂ“kﬂ%% .
Vpsd i iz iod B A TRt W
h¥
N
= - ) T
3.
3 .
¥ |
'T:
i
a l
-.,1 i |
8 I 28
T
14
714
125
0 |
s
»







GEOLOGICAL OBSERVATIONS

ox THE

VOLCANIC ISLANDS,
VISITED DURING THE VOTAGE OF ILM.S, BEAGIE,

ToarTHER wiTH

SOME BRIEF NOTICES ON THE GEOLOGY OF AUSTRALIA AND
THE CAPE OF GOOD HOPE.

BEING THE SECOND PART OF
THE GEOLOGY OF THE VOYAGE OF THE BEAGLE,
UNDER THE COMMAND OF CAPT. FITZROY, R.N.
DURING THE YEARS 132 T0 1836,

BY
CHARLES DARWIN, MA, F.RS,

VICH-FRESIDENT OF TIE GROLOGICAL SOCIETY, AXD NATUNALIST TO THE EXPEDITION,

Published ith the Approbal of the Lords Commissioners of
er Majesty’s Treasurp.

LONDON:
SMITH, ELDER AND CO., 65, CORNHILL,

1844.







CONTENTS.

CHAPTER I.
ST. JAGO, IN THE CAPE DE VERDE ARCHIPELAGO.

Rocks of the lowest series—A calcarcous sedimentary deposit, with recent
shells, altered by the contact of superincumbent lava, its horizontality and
extent—Subsequent voleanic eruptions, associated with caleareous matter in
an earthy and fibrous form, and often enclosed within the separate cells of the
scorie—Ancient and obliterated orifices of eruption of small size—Dificulty
of tracing over a bare plain recent streams of lava—Inland hills of more
ancient voleanie rock: olivine in large Feld:
rocks beneath the upper crystalline basaltic strata—Uniform structure and
form of the more ancient voleanic hills—Form of the valleys near the const—

Conglomerate now forming on the sea beach . , . pagelto22
CHAPTER IL
N Preeipitous hill of TrrcEIRA—Trachytic

rocks ; their singular decomposition by steam of high temperature.—
Tanrrr—Passage from wacke into trap; singular voleanie rock with the
vesicles half filled with mesotype.—MAURITIUS—Proofs of its recent elova-
tion—Structure of its more ancient monntains ; similarity with St. Jago.—
S1. PAUL's Rocks—Not of voleanic origin—their singular mineralogical
composition . 5 3 . b = . page 23 to 33

CHAPTER IIL
ABCENSION.

Basaltic lavas—Numerous craters truncated on the same side—Singular
e of valumc bombs—Airiform explosions—Ejected granitic frag-
yti

dar veins—Jasper; its manner of
(GikiuRioas o puaiiiious ialr—Calsaaous aeposti and eElac e AR
crustations on the coast—Remarkable luninated beds, alternating with,
and passing into nbuidnn——()nmn of obsidin—Lamination of voleanic
rocks ! _ o . pagedto72

B e T e lata e sf Dl urlss Danin-Cirliss



vi CONTENTS,

CHAPTER IV.
. HELENA.

Lavas of the feldspathic, basaltic, and submarine series—Section of Flagstaf®
Hill and of the Barn—Dikes—Turk’s Cap and Prosperons Bays—Basaltic
ring—Central crateriform ridge, with an internal ledge and a parapet—
Cones of phonolte—Superfcal bds of caleareous sdstone—Extinet land-

1ls—Beds of d

of the I of
elevation . . . £ s 3 . page 731096
CHAPTER V.

GALAPAGOS ARCHIPELAGO.

Chatham Tsland—Craters composed of a peculiar kind of tuff—Small basaltic
craters, with hollows at their bases—Albemarle Tsland ; fluid lavas; their
composition—Craters of tuff; inclination of their exterior diverging strata,
and structure of their interior converging strata—James Tsland ; segment of
a small basaltie crater ; fluidity and composition of its lava-streams, and of
its ejected fragments—Concluding remarks on the craters of tuff, and on the
‘Dreached condition of their southern sides—Mineralogical eomposition of the

Tocks of the archipelago—Elevation of the land—D; of the fissures of
eruption . 3 . X B - . page 97 to 116
CHAPTER VI.
AND BASALT.: OF VOLCANIC ISLES.

"he inking of crywals i fuid ava-—Specific grayty oftheconsttuent pars of
trachyte and of basalt, and i
so-sepacation of s eleuieate of platuule Tocks—Origia uf texp-dikintn the
plutonie series—Distribution of voleanie islands; their prevalence in the
great oceans—They are gencrally arranged in lines—The Central voleanos of
Von Buch doubtful—Voleanic islands bordering continents—Antiquity of
voleanic islands, and their clevation in mass—Eruptions on parallel lines of
fissure within the same geologieal period . 2 . page 117 to 120

CHAPTER VIL

New South Wales—Sands d of
shale — Btratification — Current<leavage —Groat Valloys. — Van Diemen's
Land—Palwozoic formation—Newer formation with voleanie rocks—Tra-
vertin with leaves of extinct plants—Elevation of the land.—New Zealand—
King George's Sound—Superficial ferruginous beds—Superficial ealcareous

@ The Comblete Work of Charles Darwin Online



CONTENTS. vii
deposit, with casts of branches ; its origin from drifted particles of shells
and corals; its extent.—Cape of Good Hope—Junction of the granite and
clay-slate—Sandstone formation . . page 190 to 152

APPENDIX.
DESCRIPTION OF FOSSIL SHELLS, BY G. B, SOWERBY, ESQ., F.L.§.
From a tertiary deposit at 8t. Jago, in the Cape de Verde group  page 163—4

Extinct land-shells from St. Helena . . page 155 to 158
From the Palmozoic formation of Van Dlﬂnml hnd + page 158 to 160

DESCRIPTION OF POSSIL CORALS FROM THE PALEOZOIC FORMATION
OF VAN DIEMEN'S LAND, BY W. LONSDALE, ESQ., F.G.8.
page 161 to 169

Inpex . 5 5 . 3 5 . page171 to 176

Work of Charles Darwin Cnline






- @ The Combplete Wi

CHAPTER L
ST. JAGO, IN THE CAPE DE VERDE ARCHIPELAGO.

Rocks of the lowest series—A calcareous sedimentary deposit, with recent
shells, altered by the contact of superincumbent lava, its horizontality
and extent—Subsequent volcanic eruptions, associated with calcareous
matter in an earthy and fibrous form, and often enclosed within the
quwa cells of the scoria— Ancient and obliterated orifices of eruption

amall size—Difficulty of tracing over a bare plain recent streams s
lu.—lllnd hills of mare ancient volcanic rock— Decomposed olicine in
large masses— Feldspathic vocks beneath the upper crystalline basaltic
strata—Uniform structure and form of the more ancient volcanic hills—
Form of the valleys mear the coast—Conglomerate now forming on the
sea beach.

Tux island of St. Jago extends in a N.N.W. and SS8.E.

direction, thirty miles in length by about twelve in breadth.

My observations, made during two visits, were confined to

the southern portion within the distance of a few leagues

from Porto Praya. The country viewed from the sea, pre-
Aites,

PART OP ST. JAGO, ONE OF THE CAPE DE VERDE ISLANDS,
B
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2 ST. JAGO. [cuAP. 1.

sents a varied ontline: smooth conical hills of a reddish
colour (like Red Hill in the accompanying wood-cut),* and
others less regular, flat-topped, and of a blackish colour (like
A, B, C,) rise from successive, step-formed plains of lava.
At a distance, a chain of mountains, many thousand feet in
height, traverses the interior of the island. There is no
active voleano in St. Jago, and only one in the group,
namely at Fogo. The island since being inhabited, has not
suffered from destructive earthquakes.

The lowest rocks exposed on the coast near Porto Praya,
are highly crystalline and compact; they appear to be of
ancient, submarine, voleanic origin; they are unconformably
covered by a thin, irregular, caleareous deposit, abounding
with shells of a late tertiary period; and this again is eapped
by a wide sheet of basaltic lava, which has flowed in sue-
cessive streams from the interior of the island, between the
square-topped hills marked A, B, C, &e. Still more recent
streams of lava have been ernpted from the scattered cones,
such as Red and Bignal Post Hills. The upper strata of the
topped hills are i imately related in mi
mmp on, and in other respeets, with the lowest series of
the coast-rocks, with which they seem to be continuons.

Mineralogical description of the rocks of the lowest series.—
These rocks possess an extremely varying character; they
consist of black, brown and gray, compact, basaltic bases,
with numerous erystals of augite, hornblende, olivine, mica,
and sometimes glassy feldspar. A common variety is almost
entirely composed of erystals of augite with olivine. Mica,
it is known, seldom oceurs where augite abounds; nor pro-
bably does the present case offer a real exception, for the
mica (at least in my best characterized specimen, in which
one nodule of this mineral is nearly half an inch in length,)
is as perfectly rounded as a pebble in a conglomerate, and

* The outline of the coast, the position of the villages, streamlets,
and of most of the hills in this wood-cut, are copied from the chart made
on board H. M. S. Leven. The square topped hills (A, B, C, &c.) are
put in merely by eye, to illustrate my deseription.

@ The Complete Work of Charles Darwin Golirie.



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,
interseet the strata, which have in several places been dislo-
elmdvnth considerable violence, and thrown into highly-

i One line of disturbance, erosses 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.

Deseription of the caleareous deposit overlying the fore-
going volcanic 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 junction with the superincumbent basaltic
lava, is about sixty feet; and its Lhwkness, a]\‘.hough varying
much from the inequalities of the und, 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 calcareous deposit is replaced
in its lowest part by a soft, brown, earthy tuff, full of Turritelle ;

B2
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4 ST. JAGO. [cmar, 1.

this is covered by a bed of pebbles, passing into sandstone,
and mixed with fragments of echini, claws of erabs, and
shells; the oyster shells still adhering to the rock on which
they grew. Numerous white balls appearing like pisolitic
concretions, from the size of a walnut to that of an apple, are
embedded in this deposit; they usually have a small pebble
in their centres, Although so like coneretions, a close
examination convinced me that they were Nullipors, retaining
their proper forms, but with their surfaces slightly abraded :
these bodies (plants as they are now generally considered to
be), exhibit under a microscope of ordimary power, no
traces of organization in their internal structure. Mr.
George R. Bowerby has been so good as to examine the
shells which I collected : there are fourteen species in a

fliciently perfect condition for their ch to be made
out with some degree of certainty, and four which can be
referred only to their genera. OF the fourteen shells, of
which a list is given in the Appendix, eleven are recent
species; one, though undescribed, is perhaps identical with
a species, which I found living in the harbour of Porto
Praya; the two remaining species are unknown, and have
been described by Mr. Sowerby. Until the shells of this
Archipelago and of the neigh ing coasts are better known,
it would be rash to assert that even these two latter shells
are extinet. The number of species which certainly belong
to existing kinds, although few in number, are sufficient
to show that the deposit belongs to a late tertiary period.
From its mineralogical character, from the number and size
of the embedded fragments, and from the abundance of
Patelle, and other littoral shells, it is evident that the whole
was accumualted in a shallow sea, near an ancient coast-line.

Effects produced by the flowing of the superincumbent basaltic
lava over the calcareous deposit.—These effects are very curious.
The calcareous matter is altered to the depth of about a foot
beneath the line of junction ; and a most perfect gradation
can be traced, from loosely aggregated, small, particles of
shells, corrallines, and Nullipore, into a rock, in which

s e Y e s b



CALCAREOUS DEPOSIT ALTERED BY HEAT. 5
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 volcanic particles, and resembling a sandstone, but
which, upon close examination, is seen to be crystallized
throughout, with the cleavages so perfect lhat \‘_hey can be
readily by the reflecti
where the change lm- been less complete, when moistened
and examined under a strong lens, the most interesting
gradation can be traced, some of the rounded particles
Nhnung their proper forms, and others insensibly melting
into the granulo-erystalline 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 erystalline structure. It consists of a white,
opaque, compact, caleareous stone, thickly mottled with
rounded, though irregular, spols 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 perfect 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 probably to a strong
attraction between the atoms of the carbonate of lime, and
consequently to the segregation of the earthy extrancous
matter. I was much interested by this fact, because 1 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.




6 ST. JAGO. [emar. 1.

This spotted structure may possibly afford some indication
in distinguishing those formations of quartz, which owe their
present strueture to igneous action, from these produced by
the ageney of water alone ; a source of doubt, which I should
think from my own experience, that most geologists, when
examining arenaceo-quartzose districts, must have experi-
enced.

The lowest and most scoriaceous part of the lava, in rolling
over the sedimentary deposit at the bottom of the sea, has
caught up large quantities of calcareous matter, which now
forms a snow-white, highly erystalline, basis to a breccia, in-
cluding small pieces of black, glossy scorim. A little above
this, where the lime is less abundant, and the lava more com-

Jittle balls, composed of spieula of cal
spar, radiating from common centres, occupy the interstices.
In one part of Quail Island, the lime has thus been erystal-
lized by the heat of the superincumbent lava, where it is
only thirteen feet in thickness; mnor had the lava been
originally thicker, and since reduced by degradation, as
could be told from the degree of cellularity of its surface.
1 have already observed that the sea must have been shallow
in which the calcareous deposit was accumulated. In this
case, therefore, the carbonic acid gas has been retained
under a pressure, insignificant compared with that (a column
of water, 1708 feet in height) originally supposed by Sir
James Hall to be requisite for this end: but since his ex-
periments, it has been discovered that pressure has less to do
with the retention of carbonic acid gas, than the nature
of the eircumjacent atmospliere ; and hence, as is stated to
be the case by Mr. Faraday,* masses of limestone are some-
times fused and erystallized even in common lime-kilus.
Carbonate of lime can be heated to almost any degree,

* 1am much indebted to Mr. E. W. Brayley in having given me the
following references to papers on this subject : Faraday, in the Edin-
burgh New Philosophical Journal, vol. xv. p. 398; Gay Lussac, in
Annales de Chem. et Phys. tom. L. p. 219, translated in the London
and Edinburgh Philosophical Magazine, vol. x. p. 496,

@ The.Complete Work of Charles Darwin Online:



CALCAREOUS HORIZONTAL DEPOSIT. 7

according to Faraday, in an atmosphere of carbonic acid gas,
without being decomposed; and Gay Lussac found that
fragments of limestone, placed in a tube and heated to a
degree, not sufficient by itself to cause their decomposition,
yet imnusdhuly evolved their carbonic acid, when a stream
of common air or steam was pnsed over them : Gay Lussac

ibutes this to the mech of the nascent
carbonie acid gas. The caleareous ‘matter beneath the lava,
and especially that forming the erystalline spicula between
the interstices of the scoriw, although heated in an atmosphere
probably composed chiefly of steam, could not have been
subjected to the effects of a passing stream ; and hence it is,
perhaps, that lhey have retained their carbonic acid, under a
small amount of pressure.

The fragments of scoriw, embedded in the crystalline
caleareons basis, are of a jet black colour, with a glossy
fracture like pitehstone. Their surfaces, however, are coated
with a layer of a reddish-orange, translucent substance, which
ean easily be scratehed with a knife; hence they appear as if
overlaid by a thin layer of rosin. Some of the smaller
fragments are partially changed throughout into this sub-
ohnea a chmgawhuh Shptsm q\uu dxﬂ‘erent from ordinary

t the G lago (as will be
du-:ribed in a fnm ehpwr,) great bedn are formed of
voleanic ashes and particles of scoriw, which have undergone
a closely similar ehange.

The extent and horizontality of the caleareous stra‘am.—The
upper line of surface of the calcareous stratum, which is so
conspicuons from being quite white and so nearly hori-
zontal, ranges for miles along the coast, at the height of
about sixty feet above the sea. The sheet of basalt, hy
which it is eapped, is on an average eighty feet in thickness.
Westward of Porto Praya beyond Red Hill, the white stra-
tum with the superincumbent basalt is covered up by more
recent streams. Northward of Signal Post Hill, I could
follow it with my eye, trending away for several miles along
the sea cliffs. The distance thus observed is about seven

dae [Yarain Grlne



8 ST. JAGO. [onap. 1.

miles; but I cannot doubt from its regularity, that it extends
much further. In some ravines at right angles to the coast,
it is seen gently dipping towards the sea, probably with the
same inclination as when deposited round the ancient shores
of theisland. 1 found only one inland section, namely, at the
base of the hill marked A, where, at the height of some
hundred feet, this bed was exposed; it here rested on the
usual compact augitic rock associated with wacke, and was
covered by the wide-spread sheet of modern basaltic lava.
Some i oceur to the hori lity of the white
stratum : at Quail Island, its upper surface is only forty feet
above the level of the sea; here also the capping of lava is
only between twelve and fifteen feet in thickness; on the
other hand, at the N.E. side of Porto Praya harbour, the
caleareous stratum, as well as the rock on which it rests,
attain a height above the average level : the inequality of
level in these two cases is not, as I believe, owing to unequal
elevation, but to original irregularities at the bottom of the
sea. Of this fact, at Quail Island, there was clear evidence
in the calearcous deposit being in one part of much greater
than the average thickness, and in another part being entirely
absent; in this latter case, the modern basaltic lavas rested
direetly on those of more ancient origin.

Under Signal Post Hill, the white stratum dips into the
sea in a remarkable manner. - This hill is conical, 450 feet in
height, and retains some traces of having had a crateriform
structure; it is composed chiefly of matter erupted posteriorly
to the elevation of the great basaltic plain, but partly of
lava of apparently submarine origin and of considerable
antiquity. The surrounding plain, as well as the eastern
flank of this hill, have been worn into steep precipices, over-
hanging the sea. In these precipices, the white calcareous
stratum may be seen, at the height of about 70 feet above
the beach, running for some miles both northward and
southward of the hill, in a line appearing to be perfectly
Tiorizontal : but for a space of a quarter of a mile directly
under the hill, it dips into the sea and disappears. On the

@ The Complete Work of Charles Darwin Cnline:



CALCAREOUS DEPOSIT. 9

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

No. 2.

SIGNAL POST HILL.

A—Anclent voleanie rocks.
B—Calcarvous stratum.
O—Upper basaic lava.

careous stratum, nor the superincumbent basaltic lava (as
far as the latter can be distinguished from the more modern
cjections), 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 voleanic matter from beneath this point, would, it
is likely, have less force to uplift it. Something of the same
kind scems to have oceurred 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, cither 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 crenulated with a few minute cavities,
and are often columnar. At Quail Island this structure was

@ The Complete Work of Charles Darwin Online.



10 ST. JAGO. [cmar. 1.

assumed in a striking manner; the lava in one part being
divided into horizontal laminee, which became in another part
split by vertical fissures into five-sided plates; and these again,
being piled on each other, insensibly became soldered together,
forming fine symmetrical columns. The lower surface of the
lava is visicular, but sometimes only to the thickness of a few
inches; the upper surface, which is likewise vesicular, is
divided into balls, frequently as much as three feet in
diameter, made up of concentric layers. The mass is com-
posed of more than one stream ; its total thickness being, on
an average, about eighty feet: the lower portion has cer-
tainly flowed beneath the sea, and probably likewise the
upper portion.  The chief part of this lava has flowed from
the central districts, between the hills marked A, B, C, &e. in
the woodeut-map. The surface of the country, near the
coast, is level and barren; towards the interior, the land
rises by successive terraces, of which four, when viewed from
a distance, could be distinctly counted.

Voleanic evuptions subsequent to the elevation of the coast-
land ; the ejected matter associated with earthy lime.—These
recent lavas have proceeded from those scattered, conical,
reddish-coloured hills, which rise abruptly from the plain-
country near the coast. I ascended some of them, but will
describe only one, namely, Red Hill, which may serve as a
type of its elass, and is remarkable in some especial respeets.
Its height is about 600 feet; it is composed of bright red,
highly scoriaceous rock of a basaltic nature; on one side of
its summit there is a hollow, probably the last remnant of a
crater. Several of the other hills of this class, judging from
their external forms, are surmounted by much more perfect
craters. When sailing along the coast, it was evident that a
considerable body of lava had flowed from Red Hill, over a
line of cliff about 120 feet in height, into the sea: this line of
cliff is continuous with that forming the coast, and bounding
the plain on both sides of this hill; these streams, therefore,
were erupted, after the formation of the coast-cliffs, from Red
Hill, when it must have stood, as it now does, above the

@ The Complete Work of Charles Darwin Qnline




CALCAREOUS MATTER ENTANGLED IN LAVA. 11

level of the sea. This conclusion accords with the highly
scoriaceous condition of all the rock on it, appearing to be
of subaérial formation; and this is important, as there are
some beds of calcareous matter near its summit, which might,
at a hasty glance, have been mistaken for a submarine de-
posit. These beds consist of white, earthy, carbonate of
lime, extremely friable, so as to be crushed with the least
pressure; the most compact specimens not resisting the
strength of the fingers. Some of the masses are as white as
quick-lime, and appear absolutely pure; but on examining
them with a lens, minute particles of scorie can always be
seen, and I could find none which, when dissolved in acids,
did not leave a residue of this natare. It is, moreover, diffi-
cult to find a particle of the lime which does not change
colour under the blowpupe mt of them even becoming
glazed. The and the cal
matter are associated in the most irregular manner, some-
times in obscure beds, but more generally as a confused
breceia, the lime in some parts and the scorim in others
being most abundant. Sir H. De la Beche has been so kind
as to have some of the purest specimens analyzed, with a
view to discover, considering their volcanic origin, whether
they contained much magnesia; but only a small portion
was found, such as is present in most limestones.

of the scorie embedded in the caleareous mass,
when broken, exhibit many of their cells lined and partly
filled with a white, delicate, excessively fragile, moss-like, or
rather conferva-like, reticulation of carbonate of lime. These
fibres, examined under a lens of one-tenth of an inch focal
distance, appear cylindrical; they are rather above the 141y
of an inch in diameter; they are either simply branched, or
more commonly united into an irregular mass of net-work,
with the meshes of very unequal sizes and of unequal num-
bers of sides. Some of the fibres are thickly covered with
extremely minute spicula, occasionally aggregated into little
tufts; and hence they have a hairy appearance. These
spicula are of the same diameter throughout their length;

@ The Complete Work of Charles Darwin Online



12 ST. JAGO. [emap, 1.

they are easily detached, so that the object-glass of the
mmmpcmnbmuuadvmwnhthm. Within
the cells of many fragments of the scoriw, the lime exhibits
this fibrous structure, but generally in a less perfect degree.
These cells do not appear to be connected with one another.
There can be no doubt, as will presently be shown, that the
lime was erupted, mingled with the lava in its fluid state ;
and therefore I have thought it worth while to describe
minutely this curious fibrous structure, of which I know
nothing analogous. From the earthy condition of the
fibres, this structure does not appear to be related to erys-
tallization.

Other fragments of the scoriaceous rock from this hill,
when broken, are often seen marked with short and irre-
gular white streaks, which are owing to a row of separate
cells being partly, or quite, filled with white calcareous
powder. This structure immediately reminded me of the ap-
pearance in badly kneaded dough, ol' balls and drawn-out
streaks of flour, which have remained unmixed with the
paste; and I cannot doubt that small masses of the lime,
in the same manner remaining unmixed with the fluid lava,
have been drawn out, when the whole was in motion.
I carefully examined, by trituration and solution in acids,
pieces of the scoriw, taken from within half-an-inch of those
cells which were filled with the calcareous powder, and they
did not contain an atom of free lime. It is obvious that the
lava and lime have on a large scale been very imperfeetly
mingled ; and where small portions of the lime have been
entangled within a piece of the viscid lava, the cause of their
now occupying, in the form of a powder or of a fibrous reti-
culation, the vesicular cavities, is, I think, evidently due to
the confined gases having most readily expanded at, the
points, where the incoherent lime rendered the lava less
adhesive.

A mile eastward of the town of Praya, there is a steep-sided
gorge, about 150 yards in width, cutting through the basaltic
plain and underlying beds, but since filled up by a stream of
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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 seorim mingled with o considerable quan-
tity of white, friable, and in some parts, nearly pure carthy
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 trace 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 basaltic
plain. It accords with this view, that T found on Signal
Post Hill, a mass of earthy, caleareous matter of the same
nature, mingled with scoriee. T may here observe that part of
the calearcous matter forming the horizontal sedimentary
be(L especially the finer matter with which the embedded

of rock are whitewashed, has probably been de-
rived from similar voleanic eruptions, as well as from tritu-
rated organie remains: the underlying, ancient, erystalline
rocks, also, are associated with much carbonate of lime,
filling amygdaloidal cavities, and forming irregular masses,

_ the nature of which latter 1 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 scoriw 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 scoriw,—consider-
ing, also, the similar occurrence of lime and scoriee within a
stream of lava, also supposed, with good reason, to have
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14 ST. JAGO. [emar. 1.

heen of modern subaérial origin, and to have flowed from a
hill, where earthy lime also occurs: I think, considering
these facts, there can be no doubt that the lime has been
erupted, mingled with the molten lava. I am not aware
duuny-mxluauehubmndmcribad it appears to me an
h as most geologists must have spe-
eul-udonthnprohble effects of a volmu:fooul, bursting
through deep-seated beds of different mineralogical compo-
sition. The great abundance of free silex in the trachytes of
some countries (as deseribed by Beudant in Hungary, and
by P. Scrope in the Panza Islands), perhaps solves the en-
quiry with respect to deep-seated beds of quartz; and we
probably here see it answered, where the voleanie action has
invaded subjacent masses of limestone. One is naturally led
to conjecture, in what state the now earthy carbonate of lime
existed, when ejected with the intensely heated lava: from
the extreme cellularity of the scori® on Red Hill, the pres-
sure cannot have been great, and as most voleanic eruptions
are accompanied by the emission of large quantities of steam
and other gases, we here have the most favourable conditions,
to the views at present entertained by chemists, for
Ihcexynlnondlhearbmwwd‘ Has the slow re-ab-
of this gas, it may be asked, given to the lime in the

cells of the lava, that peculiar fibrous structure, like that of
an efflorescing salt? Finally, I may remark on the great
contrast in appearance between this earthy lime, which must
have been heated in a free atmosphere of steam and other
gases, with the white, crystalline, caleareous spar, produced
* Whilst deep beneath the surface, the earbonate of lime was, I
presume, in a fluid state.  Hautton, it is known, thought that all aniyg-

daloids were produced by drops of wolten limestone in the
trap, like oil in water: this no doubt is erroneous, but if the matter
forming the summit of Red Hill had been cooled under the of

@ moderately
probability, have had a trap rock associated with large masses of com-
crystalline, calcarcous spar, which, according to the views enter.
tained by many geologists, would have been wrongly attributed to sub-
sequent infiltration.
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by a single thin sheet of lava (as at Quail Island) rolling
over similar earthy lime and the debris of organic remains,
at the bottom of a shallow sea.
Signal Post Hill—This bill hias already been several times
with to the remarkable
‘manner in which the white calcareous stratum, in other parts
so horizontal, (Wood-cut, No. 2.) dips under it into the sea.
It has a broad summit, with obscure traces of a crateriform
structure, and is composed of basaltic rocks,* some compact,
others highly cellular, with inclined beds of loose scori,
of which some are associated with earthy lime. Like Red
Hill it has been the source of ernptions, subsequently to the
elevation of the -urmundmg bun.lhc plain; but unlike that
hill, it has und. and has been
the seat of voleanic action at a remote period, when beneath
the sea. 1 judge of this latter circumstance from finding on
its inland flank, the last remnants of three small points of
- eruption. These points are composed of glossy scoriew,
cemented by crystalline caleareous spar, exactly like the
great submarine calcareous deposit, where the heated
lava has rolled over it: their demolished state can, I
think, be explained only by the denuding action of the
waves of the sea. I was guided to the first orifice by ob-
serving a sheet of lava, about 200 yards square, with steepish
sides, superimposed on the basaltic plain, with no adjoining
hillock, whenee it could have been erupted ; and the only
trace of a crater which I was able to discover, consisted of
some inclined beds of scorime at one of its corners. At the
distance of fifty yards from a second level-topped patch of

* Of (hese, one common variety is remarkable for being full of small
fragments of a dark jasper-red earthy mineral, which, when cxamined
carefully, shows an indistinct cleavage ; the little fragments are elon-
gated in form, are soft, are magnetic before and after being heated, and
fuse with difficulty into a dull enamel. This mineralis evidently closely
related to the oxides of iron, but I cannot ascertain what it exactly is.
The rock containing this mineral, is crenulated with small angular
cavities, which are lined and filled with yellowish crystals of carbonate
of lime.
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lava, but of much smaller size, I found an irregular circular
group of masses of cemented, scoriaceous breccia, about
axt‘mtmhaghz,vhnhdnnbﬂalhdoncaﬁ)medthepomt
of eruption. The third orifice is now marked only by an
irregular circle of cemented scoriwe, about four yards in
diameter, and rising in its highest point scarcely three feet
above the level of the plain, the surface of which, close all
round, exhibits its usual appearance: here we have a hori-
zontal basal section of a volcanic spiracle, which, together
with all its ejected matter, has been almost totally obliterated.
The stream of lava, which fills the narrow gorge® east-
ward of the town of Praya, judging from its course, seems,
as before remarked, to have come from Signal Post Hill,
and to have flowed over the plain, after its elevation: the
same observation applies to a stream, (possibly part of the
same one,) capping the sea cliffs, a little eastward of the
gorge. When I endeavoured to follow these streams over
the stony level plain, which is almost destitute of soil and .
vegetation, I was much surprised to find, that although
composed of hard basaltic matter, and not having been
exposed to marine denudation, all distinet traces of them soon
became utterly lost. But I have since observed at the Gala-
pagos Archipelago, that it is often impossible to follow even
great deluges of quite recent lava across older streams, except
by the size of the bushes growing on them, or by the com-
parative states of glossiness of their surfaces, — characters
which a short lapse of time would be sufficient quite to
obscure. 1 may remark, that in a level country, with a dry
climate, and with the wind blowing always in one direction,
(as at the Cape de Verde Archipelago,) the effects of atmo-
spheric degradation is probably much greater than would at
first be expected; for soil in this case accumulates only in

* The sides of this gorge, where the upper basaltic stratum is inter-
sected, are almost perpendicular. The lava, which has since filled it
up, is attached to these sides, almost as firmly as a dike is to its walls.
In most cases, where n stream of lava has flowed down a valley, it is
bounded on each side by loose scoriaceous masses.
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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.

Tnland hills of more ancient volcanic rocks.—These hills are
laid down by eye, and marked as A, B, C, &c., in the wood-
cut-map. They are related in mineralogical composition,
and are probably directly eontinuous 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 and
this probably has been th Theyhave flat, slightlyinclined
sumumits, 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 circumference of the island.

‘The upper and lower strata of these hills differ greatly in
wmponﬁm 'l'hc upper are basaltic, generally compuct,
but and with

masses of wacke: where the basalt is compact, it is either

fine-grained or very coarsely crystallized ; in the latter case

it passes into an augitie 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 calcareous

‘matter, both in an earthy and in a crystalline form, including
0
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fragments of glossy scoriw, are associated with the basaltic
strata. These strata differ from the streams of basaltic lava
forming the coast-plains, only in being more compact, and in
the erystals of augite, and in the grains of olivine being of
mnehgmmm—ehncmvhmh,wge&umth the

of the i beds, induce me to
believe that they are of submarine formation.

Some considerable masses of wacke, which are associated
with these basaltic strata, and which likewise occur in the
basal series on the coast, especially at Quail Island, are
curious. They consist of a pale yellowish-green argillaceous
substance, of a erumbling texture when dry, but unctuous
when moist : in its purest form, it is of a beautiful green tint,
with 1 edges, and ionally with obscure traces
of an original cleavage. Under the blowpipe it fuses very
readily into a dark gray, and sometimes even black bead,
which is slightly mag, From these cl I na-
turally thought that it was one of the pale species decom-
posed, of the genus augite ;—a conclusion supported by the
unaltered rock being full of large separate crystals of black
augite, and of balls and irregular streaks of dark gray
augitic rock. As the basalt ordinarily consists of augite,
and of olivine often tarnished and of a dull red colour, I was
led to examine the stages of decomposition of this latter
mineral, and 1 found, to my surprise, that I could trace
u nearly perfect gradation from unaltered olivine to the
green wacke. Part of the same grain under the blowpipe
would in some instances behave like olivine, its colour being
only slightly changed, and part would give a black magnetic
bead. Hence I can have no doubt that the greenish wacke
originally existed as olivine; but great chemical changes
must have been effected during the act of decomposition,
thus to have altered a very hard, transparent, infusible
mineral, into a soft, unctuous, easily melted, argillaceous
substance.®

* D'Aubuisson, Traité de Géognosie (tom. ii. p. 569), mentions, on
the authority of M. Marcel de Serres, masses of green earth near Mont-
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‘The basal strata of these hills, as well as some neighbour-
ing, separate, bare, rounded hillocks, consist of compaet, fine-
grained, nnn-erymuum (or 0 sllglll.ly as scarcely to be

ible,) fe rocks, and g lly in

a state of nemx-dmmposltwn Their fracture is exccedmgly
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
pendo-heeeiamd strueture. 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
microscopically minute, black specks, which,

when a fragment is heated, are casily fused, and evidently
are cither hornblende or augite. These rocks, therefore,
nlﬂumgh at first appearing like baked clay or some altered
deposit, contain all the essential ingredients of

trachyte; from which they differ only in not being harsh,
containing erystals of glassy feldspar. As is so
case with trachytic formation, no stratification
apparent. A person would not readily believe
rocks could have flowed as lava; yet at St
there are well characterized streams (as will be
in an ensuing chapter) of nearly similar com-
Amidst the hillocks composed of these rocks,
in three places, smooth conical hills of phonolite,

r, which are supposed to be due to the decomposition of olivine,
1 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
dui be changed into a soft, easily-fused, clay, like this of St. Jago.
T 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
oceurrence in cylindrical threads, shows it can not have resulted
from the decomposition of olivine, a mineral always existing in the
form of grains or crystals.
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20 ST. JAGO. . [emar. 1.

abounding with fine crystals of glassy feldspar, and with
needles of hornblende. These cones of phonolite, 1 believe,
bear the same relation to the surrounding feldspathic strata,
which some masses of coarsely erystallized augitic rock, in
another part of the island, bear to the surrounding basalt,
namely, that both have been injected. The rocks of a
feldspathic nature being anterior in origin to the basaltic
strata, which cap them, as well as to the basaltic streams of
the coast-plains, accords with the usual order of succession
of these two grand divisions of the volcanic series.

The strata of most of these hills in the upper part, where
alone the planes of division are distinguishable, are inclined
at a small angle from the interior of the island towards the
sea-coast. The inclination is not the same in each hill; in
that marked A it is less than in B, D, or E; in C the strata
are scarcely deflected from a horizontal plane, and in F (as
fnnlwnldjndgem!hmueundmgn)lhqmlhghﬂy
inelined in a reverse direction, that is, inwards and towards
the centre of the island. Notwithstanding these differences
of inclination, their correspondence in external form, and in
the composition both of their upper and lower parts,—their
relative position in one curved line, with their steepest sides
turned inwards,—all seem to show that they originally
formed parts of one phtform which platform, as before

ked, probably ded round a i le portion
of the circumference of the island. The upper strata cer-
mnlyﬂnwednhn,udprohblyhenuﬂ:the-u,upu—
haps did the lower feldspathic masses: how then come
these strata to hold their present ponhon,udwhmewm
they erupted !

In the centre of the island * there are lofty mountains,

* 1 saw very little of the inland parts of the island. Near the village

mile above the village, the base of the great cliff was formed of a com-
poct fine-grained basalt, conformably covered by  bed of pebbles.
Near Fuentes, 1 met with pap-formed hills of the compact feldspathic
series of rocks.
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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 oceurs, 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, 1
found fragments of brick, bolts of iron, pebbles, and large
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fragments of basalt, united by a seanty base of impure cal-
careous matter into a firm conglomerate. To show how
exceedingly firm this recent conglomerate is, I may mention,
that I endeavoured with a heavy geological hammer to
knock out a thick bolt of iron, which was embedded a little
above low-water mark, but was quite unable to succeed.
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CHAPTER IL
ipitous hill of phonolite—TErcEiRA—Trachy-
tic rocks; their singular decomposition by steam of high temperature.—

Tantri—Passage from wacke into trap ; singular volcanic rock with

the vesicles half filled with mesotype.—MAURITIUS— Proofs of its recent

elevation—Structure of its more ancient mowntains ; similarity with St.

Jago.— 8r. Pavt's Rocks—Not of volcanic origin—their singular

. 4 i

Fernando Noronha.—During our short visit at this and
the four following islands, I observed very little worthy of
deseription. Fernando Noronha is situated in the Atlantie
Ocean, in Lat. 3° 50" S., and 230 miles distant from the coast
of South America. It consists of several islets, together
nine miles in length by three in breadth. The whole seems
to be of voleanic origin; although there is no appearance of
any crater, or of any one central eminence. The most
remarkable feature is a hill 1000 feet high, of which the
upper 400 feet consist of a yrempnmu, smgn]nrly-ah.ped
pinnacle, formed of col
crystals of glassy feldspar, and a fow needles of hornblende.
From the highest accessible point of this hill, I could distin-
guish in different parts of the group several other conical
hills, apparently of the same nature. At St. Helena there
are similar, great, conical, protuberant masses of phonolite,
nearly 1000 feet in height, which have been formed by the
injection of fluid feldspathic lava into yielding strata. If
this hill has had, as is probable, a similar origin, denudation
has been here effected on an enormous scale. Near the
base of this hill, T observed beds of white tuff, intersected
by numerous dikes, some of amygdaloidal basalt and others

sidlee B ainin Orlice:
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of trachyte; and beds of slaty phonolite with the planes
of cleavage directed N. W. and S, E. Parts of this rock,
where the crystals were scanty, closely resembled common
clay-slate, altered by the contact of a trap-dike. The lami-
nation of rocks, which undoubtedly have once been fluid, ap-
pears to me a subject well deserving attention. On the
beach there were numerous fragments of compact basalt,
of which rock, a distant fagade of columns seemed to be
formed.

Terceira in the Azores—The central parts of this island
consist of irregularly rounded mountains of no gru!ckn.-
tion, composed of trachyte, which closely rsemhl- in
general ch the trachyte of A ion, p ly to be
deseribed. This formation is in many parts overlaid, in the
usual order of superposition, by streams of basaltic lava,
which near the coast compose nearly the whole surface. The
course which these streams have followed from their craters,
can often be followed by the eye. The town of Angra is
overlooked by a erateriform hill, (Mount Brazil) entirely
built of thin strata of fine-grained, harsh, brown-coloured
tuff. The upper beds are seen to overlap the basaltic
streams, on which the town stands. This hill is almost iden-
tical in structure and composition with numerous crater-
formed hills in the Galapagos Archipelago.

Effects of steam on the trachytic rocks.—In the central part
of the island there is a spot, where steam is constantly issu-
ing in jets from the bottom of a small ravine-like hollow,
which has no exit, and which abuts against a range of
trachytic mountains. The steam is emitted from several
irregular fissures: it is scentless, soon blackens iron, and is
of much too high a temperature to be endured by the hand.
The manner in which the solid trachyte is changed on the
borders of these orifices is curious: first, the base becomes
earthy, with red freckles evidently due to the oxidation of
particles of iron; then it becomes soft; and lastly, even the
crystals of glassy feldspar yield to the dissolving agent.
After the mass is converted into clay, the oxide of iron seems
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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 clay, now that they are
dry, cannot be distinguished by the eye from the finest pre-
pared chalk; and when placed between the teeth they feel
equally soft-grained ; the inhabi use this sul 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-
arabie, 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
cracks 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 described similar cases in
the Italian voleanic islands. Dolomieu says the iron at the Panza
Islands is redeposited in the form of veins (p. 86, Mémoire sur les Tsles
Ponces). These authors likewise believe that the steam deposits silica:
it is now experimentally known, that vapour of & high temperature is
able to dissolve silica,
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of voleanic rocks. Near the coast there are several varieties
of basalt, some abounding with large crystals of augite and
tarnished olivine, others compact and earthy,—some slightly
vesicular, and others occasionally amygdaloidal. These
rocks are generally much decomposed, and to my surprise, I
found in several sections, that it was impossible to distinguish,
even approximately, the line of separation between the
decayed lava and the alternating beds of tuff. Since the
specimens have become dry, it is rather more easy to distin-
guish the decomposed igneous rocks, from the sedimentary
tuffs. This gradation in character between rocks having
such widely different origins, may I think be explained by
the yielding under pressure of the softened sides of the vesi-
cular eavities, which in many voleanic rocks oceupy a large
proportion of their bulk. As the vesicles generally increase
in size and number in the upper parts of a stream of
lava, so would the effects of their compression increase ; the
yielding, moreover, of each lower vesicle must tend to disturb
all the softened matter above it. Hence we might expeet to
trace a perfect gradation from an unaltered crystalline rock
to one in which all the particles (although originally forming
part of the same solid mass) had undergone mechanical dis-
placement ; and such particles could hardly be distinguished
from others of similar composition, which had been deposited
as sediment. As lavas are sometimes laminated in their
upper parts, even horizontal lines, appearing like those of
aqueous deposition, could not in all cases be relied on as a
criterion of sedimentary origin. From these considerations
it is not surprising, that formerly many geologists believed in
real transitions from aqueous deposits, through wacke, into
igneous traps.

In the valley of Tia-auru, the commonest rocks are basalts
with mueh olivine, and in some cases almost composed of
large crystals of augite. I picked up some specimens, with
much glassy feldspar, approaching in character to trachyte.
There were also many large blocks of vesicular basalt, with
the cavities beautifully lined with chabasie (), and radiating
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bundles of mesotype. Some of these specimens presented a
curious appearance, owing to o 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
erystals, 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 erystalline mineral to
adhere in & coating of equal thickness round the sides of
the cells.

The basaltie strata on the sides of the valley, are gently
inelined seaward, and 1 nowhere observed any sign of dis-
turbance; the strata are uepunted from each other by thick,
compact beds of congl in which the are

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 voleanic 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. 1st 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 archipel Mr. y also di d 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 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 coral-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 calcareous sandstone,and in theirupper
of great blocks, slightly aggregated, of Astraa and Madrepora,
and of fragments of basalt; they were divided into beds dipping
seaward, in one case at an angle of 8°, 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 Proccedings of the Geological Society
(vol. iii. p. 317), described carefally some of these masses. In the
“Yoyage i Plsle de France par un Officier du Roi,” many interesting
facts are given on this subject. Consult also “ Voyage aux Quatre Isles
@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. Vincent 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, obscurely 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 composed 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 mearly 500 feet deep, worn through
numerous thin sheets of the lava of this series, which are
separated from each other by beds of scoriee. 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 voleanie cones, apparently of this modern period,
round the circumference of the island, especially at the
mnorthern end, where they form separate islets.

The d of the and crystal-
line basalt, form the main skeleton of the island, M. Bailly*

* Voyage aux Terres Australes, tom. i. p. 54.
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states that they all “se dévelopment autour d’elle comme
une ceinture d’ immenses remparts, toutes afféetant une pente
plus ou moins inclinée vers le rivage de la mer, tandis au
contraire, que vers le centre de I'ile elles présentent une
coupe abrupte, et souvent taillée d pic. Toutes ces montagnes
sont formées de couches paralltles inclinées du centre de
T'ile vers la mer.” These statements have been disputed,
though not in detail, by M. Quoy, in the voyage of Freycinet.
As far as my limited means of observation went, I found
them perfectly correct.* The mountains on the N.W. side of
the island, which I examined, namely, La Pouce, Peter
Botts, Corps de Garde, Les Mamelles, and apparently
another further southward, have precisely the external shape
and stratification deseribed by M. Bailly. They form about
a quarter of his girdle of ramparts. Although these moun-
tains now stand quite detached, being separated from each
other by breaches, even several miles in width, through
which deluges of lava have flowed from the interior of the
island ; nevertheless, seeing their close general similarity,
one must feel convinced that they originally formed parts of
one continuous mass. Judging from the beautiful map of
the Mauritins, published by the Admiralty from a French
MS., there is a range of mountains (M. Bamboo) on the
opposite side of the island, which correspond in height,
relative position, and external form with those just deseribed.
Whether the girdle was ever complete may well be doubted;
but from M. Bailly's statements, and my own obsemt.mna,
it may be safely Juded that with p
inland flanks, and composed of strata dipping olltwnrds once
extended round a considerable portion of the circumference
of the island. The ring appears to have been oval and of
vast size; its shorter axis, measured across from the inner
sides of the mountains near Port Louis and those mear
Grand Port, being no less than thirtecen geographical miles
in length. M. Bailly boldly supposes that this enormous
* M. Lesson, in his account of this island, in the voyage of the Co-
quille, seems o follow M. Bailly's views.
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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.

Itis 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 basaltic strata of which they are
composed, from their compact and erystalline structure,
seem, when contrasted with the neighbouring basaltic
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 evidence 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 cirenmference 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 respeets) the basal and disturbed remnants of two
gigantic voleanos, owe their present form, structure, and
position, to the action of similar causes.

St. Paul’s Rocks—This small island is situated in the
Atlantic 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 feet above the level
of the sea; its outline is irregular, and its entire eircumfer-
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 ecircumstance, 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 describe.

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 serateh glass, and infusible. This variety passes
into others of paler green tints, less hard, but with a more
erystalline fracture, and translucent on their edges; and
these are fusible into a green enamel. Sevcrnl other vari-
eties are chiefly ch ized, by i bl
threads of dark-green serpentine, and by huvmg caleareous
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,
caleareo-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 cal-
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, decrepi slightly blackens,
emits a fetid odour, and becomes strongly alkaline : it does
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not effervesce in acids.* I presume this substance has been
deposited by water, draining from the birds' dung, with which
the rocks are covered. At Ascension, near a cavity in the
roeks, which was filled with a laminated mass of infiltrated
birds’ dung, I found some irregularly-formed, stalactitical
masses of apparently the same nature. These masses when
broken, had an earthy texture, but on their outsides, and
especially at their extremities, they were formed of a pearly
substance, generally in little globules, like the enamel of
teeth, but more translucent, and so hard as just to seratch
plate-glass. This substance slightly blackens under the
blow-pipe, emits a bad smell, then becomes quite white,
swelling a little, and fuses into a dull white enamel; it does
not become alkaline; nor does it effervesce in acids. The
whole mass had a collapsed appearance, as if in the forma-
tion of the hard glossy crust, the whole had shrunk much.
At the Abrolhos Islands on the coast of Brazil, where also
there is much birds’ dung, I found a great quantity of a
brown, arborescent substance adhering to some trap-rock.
In its arboresent form, this substance singularly resembles
some of the branched species of Nullipora. Under the
blow-pipe, it behaves like the specimens from Ascension; but
it is less hard and glossy, and the surface has not the shrunk
appearance,

* In my Journal I have deseribed this substance; I then believed
that it was an impure phosphate of lime.
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CHAPTER III.
ASCENSION.

Basaltic lavas—Numerous craters truncated on the same side—Singular
sHS I8 S B

ments— T'rachytic rocks—Singular veins—Jasper, its manner of forma-
tion—Concretions in pumiceous tuff—Calcareous deposits and fmdu—
cent i ions on the laminated beds, alt

with, and. passing into obsidian—Origin of obeidian—Lamination of
wvolcanie rocks.

Tais island is situated in the Atlantic ocean, in lat. 8° S.
long. 14° W. It has the form of an irregular triangle, (see
accompanying map,) each side being about six miles in
length. Its highest point is 2,870 feet® above the level of
the sea. The whole is voleanic, and, from the absence of
proofs to the contrary, I believe of subaérial origin. The
fundamental rock is everywhere of a pale colour, generally
compact, and of a feldspathic nature. In the 8. E. portion
of the island, where the highest land is situated, well charae-
terized trachyte, and other congenerous rocks of that varying
family, occur. Nearly the entire circumference is covered up
by black and rugged streams of basaltic lava, with here and
there a hill or single point of rock (one of which near the
sea-coast, north of the Fort, is only two or three yards across)
of the trachyte still remaining exposed.

Basaltic rocks.— The overlying basaltic lava is in some
parts extremely vesicular, in others little so; it is of a
black colour, but sometimes contains erystals of glassy
feldspar, and seldom much olivine. These streams appear

* Geographiical Journal, vol. v. p. 243.
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to have possessed singularly little fluidity ; their side walls
and lower ends being very steep, and even as much as between
twenty and thirty feet in height. Their surface is extra-
ordinarily rugged, and from a short distance appears as if
studded with small craters. These projections consist of
broad, irregularly conical, hillocks, tmversed by fissures,
and posed of the same basalt
with the surrounding streams, but having an obscure ten-
dency to a columnar structure ; they rise to a height between
ten and thirty feet above the general surface, and have been
formed, as I presume, by the heaping up of the viscid lava
at points of greater resistance. At the base of several of
these hillocks, and occasionally likewise on more level parts,
solid ribs, composed of angulo-globular masses of basalt,
resembling in size and outline arched sewers or gutters of
brickwork, but not being hollow, project between two or
three feet above the surface of the streams; what their
origin may have been, I do not know. Many of the super-
ficial fragments from these basaltic streams, present singu-
larly convoluted forms; and some specimens could hardly
be distinguished from logs of dark-coloured wood without
their bark.

Many of the basaltic streams can be traced, either to
points of eruption at the base of the great central mass of
trachyte, or to separate, conical, red-coloured hills, which
are scattered over the northern and western borders of the
island. Standing on the central eminence, I counted
between twenty and thirty of these cones of eruption. The
greater number of them had their truncated summits cut off
obliquely, and they all sloped towards the S.E., whence the
trade-wind blows.* This structure no doubt has been
caused, by the ejected fragments and ashes being always
blown, during eruptions, in greater quantity towards one

* M. Lesson, in the Zoology of the Voyage of the Coquille (p. 490),
has observed this fact. Mr. Hennah (Geolog. Proceedings, 1835, p. 189)
further remarks, that the most extensive beds of ashes at Ascension
invariably occur on the leeward side of the island.

D2
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side, than towards the other. M. Moreau de Jonnds has
made a similar observation with respect to the voleanic 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
cither 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.

Pragment of a spherical volcanlc bomb, with the interior parts coarsely collular, costed by &
‘concentric layer of compact lave, 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 hundredth 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 viscid, scori-
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-
fagal force, 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 aérial 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 closely 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 crater. 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 &' Afrique, tom. i. p. 222,
| Voyage en Hongrie, tom. ii. p. 214.
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much swollen in the middle, and even spindle-shaped : their
surface is regularly marked with concentric ridges and fur-
rows, all of which on the same ball are at right angles to
oneaxis: their interior is compact and glassy. M. Beudant
supposes that masses of lava, when soft, were shot into the
air, with a rotatory movement round the same axis, and that
the form and superficial ridges of the hombs were thus pro-
duced. Sir Thomas Mitchell has given me what at first ap-
pears to be the half of a much flattened oval ball of obsidian ;
it has a singular artificial-like appearance, which is well re-
presented (of the natural size) in the accompanying woodcut.

Volcanic bomb of obsidian from Australia, The upper figure gives s front view ; the lower &
side view of the same object.
Tt was found in its present state, on a great sandy plain be-
tween the rivers Darling and Murray, in Australia, and at
the distance of several hundred miles from any known vol-
canic region. It seems to have been embedded in some
reddish tufaceous matter; and may have been transported
either by the aborigines or by natural means. The external
saucer consists of compact obsidian, of a bottle-green colour,
and is filled with finely-cellular black laya, much less trans-
parent and glassy than the obsidian. The external surface
is marked with four or five, not quite, perfect ridges, which
are represented rather too distinctly in the woodcut. Here
then we have the external structure deseribed by M. Beu-
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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
tuffs,* 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 crater, 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
s0, 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 inbabited, has entirely
depended on the occurrence of this ferruginous layer.
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siderable dislocations have taken place, and an oval circus
has been formed by subsidence. This sunken space lies at
the north-eastern foot of Green Mountain, and is well repre-
sented in the accompanying map. Its longer axis, which
is connected with a N. E. and S. W. line of fissure, is three-
fifths of a nautical mile in length; its sides are nearly
perpendicular, except in one spot, and about 400 feet in
height ; they consist in the lower part, of a pale basalt with
feldspar, and in the upper part, of the tuff and loose ejected
fragments; the bottom is smooth and level, and under almost
any other climate, a deep lake would have been formed here.
From the thickness of the bed of loose fragments, with
which the surrounding country is covered, the amount of
aériform matter, necessary for their projection, must have
been enormous ; hence we may suppose it probable, that after
the explosions, vast subterranean caverns were left, and that
the falling in of the roof of one of these produced the hollow
here described. At the Gal pits of a
similar character, but of a much smaller size, frequently
oceur at the bases of small cones of eruption.

Ejected granitic fragments.—In the neighbourhood of Green
Mountain, fragments of extraneous rock are not unfrequently
found embedded in the midst of masses of scoriw. Lieut.
Evans, to whose kindness I am indebted for much informa-
tion, gave me several specimens, and I found others myself.
They nearly all have a granitic structure, are brittle, harsh
to the touch, and apparently of altered colours. First, a
white syenite, streaked and mottled with red; it consists of
well erystallized feldspar, numerous grains of quartz, and
brilliant, though small, crystals of hornblende. The feldspar
and hornblende in this and the lueceed'mg cases, have been
d ined by the reflecti and the quartz by
its action under the blow-plye The feldspar in these ejected
fragments, like the glassy kind in the trachyte, is from its
cleavage a potash-feldspar. Secondly, a brick-red mass of
feldspar, quartz, and small dark patches of a decayed
mineral ; one minute particle of which, I was able to ascer-
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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 distinct 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. 1 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 cong! ining small 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 86° 30’ and 86° 50. The mean of
several, which I made, was 86° 30’ Prof. Miller states that these
crystals, when reduced to a fine powder, are soluble in hydrochlorie
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 Kobell, anorthite (a mineral occurring in the cjected
fragments at Mount Somna) 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 voleano, 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 Volcanos (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 graites, gneiss, and mica-slate, are
very rare in lavas: the substances we generally denote by the name of
granite, lhlown out by Vesuvius, are mixtures of nepheline, mica, and
pyroxene.”
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layers of a concretionary pitchstone passing into obsidian.
These layers are parallel, slightly tortuous, and short ;
they thin out at their ends, and resemble in form, the layers
of quartz in gneiss. It is probable that these small embedded
fragments were not separately ejected, but were entangled in
a fluid voleanic rock, allied to obsidian ; and we shall pre-
sently see that several varieties of this latter series of rock
assume a laminated structure.

Trachytic series of Rocks.—These occupy the more ele-
vated and central,and likewise the south-eastern parts of the
island. The trachyte is generally of a pale-brown colour,
stained with small darker patches; it contains broken and
bent erystals of glassy feldspar, grains of specular iron, and
black microseopical points, which latter, from being easily
fused, and then becoming magnetic, I presume are horn-
blende. The greater number of the hills, however, are
composed of a quite white, friable stone, appearing like
< mu:hym tuff. Obsidian, hornstone, and several kinds of

hic rocks, are iated with the trachyte.
There is no distinet stratification ; nor could I distinguish a
erateriform structure in any of the hills of this series. Con-
siderable dislocations have taken place; and many fissures
in these rocks are yet left open, or are only partially filled
with loose fragments. Within the space,* mainly formed of
trachyte, some basaltic streams have burst forth; and not
far from the summit of Green Mountain, there is one stream
of quite black, vesicular basalt, containing minute erystals of
glassy feldspar, which have a rounded appearance.

The soft white stone above-mentioned, is remarkable from
its singular resemblance, when viewed in mass, to a sedi-
mentary tuff: it was long before I could persuade myself
that such was not its origin; and other geologists have been
perplexed by closely similar formations in trachytic regions.

* This space is nearly included by a line sweeping round Green
Mountain, and joining the hills, called the Weather Port Signal, Holy-
head, and that denominated (improperly in a geological sense) “the
crater of an old volcano.”
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In two cases, this white earthy stone formed isolated hills;
in a third, it was iated with col and i
trachyte; but I was unable to trace an actual junction. It
contains numerous erystals of glassy feldspar and black
microscopical specks, and is marked with small darker
patches, exactly as in the surrounding trachyte. Its basis,
however, when viewed under the microscope, is generally
quite earthy; but sometimes it exhibits a decidedly erystal-
line structure. On the hill marked “Crater of an old
voleano,” it passes into a pale greenish-gray variety, differ-
ing only in its colour, and in mot being so earthy; the
passage was in one case effected insensibly; in another, it
was formed by numerous, rounded and angular, masses of the
greenish variety, being embedded in the white variety ;—in
this latter case, the appearance was very much like that of a
sedimentary deposit, torn up and abraded, during the depo-
sition of a subsequent stratum. Both these varieties are
traversed by innumerable tortuous veins, (presently to be
described,) which are totally unlike injected dikes, or indeed
any other veins which I have ever seen. Both varieties
include a few scattered fragments, large and small, of dark-
coloured scoriaceous rocks, the cells of some of which are
partially filled with the white earthy stone; they likewise
include some huge blocks of a cellular porphyry.* These
fragments project from the weathered surface, and per-
fectly resemble fr: bedded in a true sedi

tuff. But asit is known, that extraneous fragments of ce]]u»
lar rock are sometimes included in columnar trachyte, in
phonolite, and in other compact lavas, this circamstance is
notany real argument for the sedimentary origin of the white
carthy stone.f The insensible passage of the greenish

* The porphyry is dark-coloured ; it contains numerous, often frac-
tured, crystals of white opaque feldspar, also decomposing crystals of
oxide of iron  its vesicles include masses of delicate, hair-like, erystals,
apparently of analeime.

+ D'Aubuisson Traité de Géognosie, tom. ii. p. 548.

1 Dr. Daubeny (on Voleanos, p. 180) scems to have been led to be-
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variety into the white one, and likewise the more abrupt
passage by fragments of the former being embedded in
the latter, might result from slight differences in the compo-
sition of the same mass of molten stone, and from the abrading
action of one such part still fluid, on another part already
solidified. The curiously formed veins have, I believe,
been formed by silicions matter being subsequently segre-
gated. But my chief reason for believing that these soft
earthy stones, with their extrancous fragments, are not of
sedimentary origin, is the extreme improbability of crystals
of feldspar, black microscopical specks, and small stains of a
darker colour, occurring in the same proportional numbers
m an aqueous deposit, and in masses of solid tnchyte
, as I have r ked, the
reveals a crystalline structure in the upparently elmhy
basis.  On the other hand, the partial decomposition of such
great masses of trachyte, forming whole mountains, is

of not easy expl
Veins in - carthy trachytic masses—These veins are ex-
ily g in the most li

manner bod:n coloured varieties of the earthy tmc.hyte they
are best seen on the flanks of the “ Crater of the old volcano.”
They contain erystals of glassy feldspar, black microscopical
specks and little dark stains, precisely as in the surrounding
rock; but the basis is very different, being exceedingly
hard, compact, somewhat brittle, and of rather less easy fusibi-
lity. The veins vary much, and suddenly, from the tenth of
an inch to one inch in thickness; they often thin out, not
only on their edges, but in their central parts, thus leaving
round, irregular apertures; their surfaces are rugged.

lieve that certain trachytic formations of Ischia and of the Puy de
Déme, which closely resemble these of Ascension, were of sedimentary
origin, chiefly from the frequent presence in them “of scoriform por-
tions, different in colour from the matrix.” Dr. Daubeny adds, that on
the other hand, Brocchi, and other eminent geologists, have considered
these beds as carthy varieties of trachyte; he considers the subject
deserving of further attention.
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They are inclined at every possible angle with the horizon,
or are horizontal; they are generally curvilinear, and often
inoerbranch one with another. From their hardness they

weathering, and projecting two or three feet above
the ground, they occasmnully 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; 1 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, oceurring 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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is of an ochre yellow or red colour; it occurs in large
irregular masses, and sometimes in veins, both in the altered
trachyte and in an associated mass of scoriaceons basalt.
The cells of the scoriaceous basalt are lined or filled with
fine, concentric layers of chaleedony, coated and studded
with bright-red oxide of iron. In this rock, especially in
the rather more compact parts, irregular angular patches
of the red jasper are included, the edges of which insensibly
blend into the surrounding mass; other patches occur
having an intermediate character between perfect jasper
and the ferruginous, decomposed, basaltic base. In these
patches, and likewise in the large vein-like masses of jasper,
there occur little rounded cavities, of exactly the same
size and form with the air-cells, which in the scoriaceous
basalt are filled and lined with layers of chalcedony.
Small fragments of the jasper, examined under the micro-
scope, seem to resemble the chalcedony with its colouring
matter not separated into layers, but mingled in the siliceous
paste, together with some impurities. I can understand
these facts,—namely, the blending of the jasper into the
posed basalt,—its in angular p-wlxen,
which clearly do not occupy pre-existing hollows in the
rock,—and its containing little vesicles filled with chalcedony,
like those in the scoriaceous lava,—only on the supposi-
tion that a fluid, probably the same fluid which deposited
the chalcedony in the air-cells, removed in those parts
where there were no cavities, the ingredients of the basaltic
rock, and left in their place, silica and iron, and thus pro-
duced the jasper. In some specimens of silicified wood, I
have observed, that in the same manner as m the basalt, the
solid parts were 1 into a dark-col
stone, whereas the cavities formed by lhe larger sap-
vessels (which may be compared with the air-vesicles in the
basaltic lava) and other irregular hollows, apparently pro-
duced by decay, were filled with concentric layers of chal-
cedony; in this case, there can be little doubt that the
same fluid deposited the homogeneous base and the chal-
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cedonic layers. After these considerations, I cannot doubt, but
that the jasper of Ascension may be viewed as a voleanie rock
silicified, in precisely the same sense as this term is applied
to wood, when silicified: we are equally ignorant of the
means by which every atom of wood, whilst in a perfect
state, is removed and replaced by atoms of silica, as we
are of the means by which the constituent parts of a
voleanic rock could be thus acted on* I was led to
the careful examination of these rocks, and to the con-
clusion here given, from having heard the Rev. Professor
Henslow express a similar opinion, regarding the origin
in trap-rocks of many chalcedonies and agates. Sili-
ceous deposits seem to be very general, if not of universal
i posed trachytic tuffs;+ and as
these hll]s according to the view above given, consist of
trachyte softened and altered in situ, the presence of free
silica in this case, may be added as one more instance to the
list.
Coneretions in pumiceous tuff —The hill, marked in the map
“ Crater of an old voleano,” has no claims to this appellation,
which I could discover, except in being surmounted by a
circular, very shallow, saucer-like summit, nearly half a mile
in diameter. This hollow has been nearly filled up with

* Beudant (Voyage en Hongrie, tom. iii. p. 502, 504) describes kid-
ney-shaped masses of jasper-opal, which cither blend into the surround-
ing trachytic conglomerate, or are embedded in it like chalk-flints ; and
he compares them with the fragments of opalized wood, which are
abundant in this same formation. Beudant, however, appears to have
viewed the process of their formation, rather as one of simple infiltra-
tion, than of molecular exchange; but the presence of a concretion,
wholly different from the surrounding matter, if not formed in a pre-
existing hollow, clearly scems to me to require, either a molecular or
mechanical displacement of the atoms, which occupied the space after-
wards filled by it. ‘The jasper-opal of Hungary passes into chalcedony,
and therefore in this case, as in that of Ascension, jasper scems to be
intimately related in origin with chalcedony.

+ Beudant (Voyage Min. tom. iii. p. 507) enumerates cases in Hun-
gary, Germany, Central France, Italy, Greece, and Mexico.
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many successive sheets of ashes and scorim, of different
colours, and slightly consolidated. Each successive, sancer-
shaped, layer crops out all round the margin, forming so
many rings of various colours, and giving to the hill a fan-
tastic appearance.  The outer ring is broad, and of a white
colour; hence it resembles a course round which horses have
been exercised, and has received the name of the Devil's
Riding School, by which it is most generally known. These
successive layers of ashes must have fallen over the whole
surrounding country, but they have all been blown away
except in this one hollow, in which probably moisture accu-
mulated, either during an extraordinary year when rain fell,
or during the storms often accompanying voleanic eruptions.
One of the layers of a pinkish colour, and chiefly derived
from small, decomposed fragments of pumice, is remarkable,
from ini i These are g

spherical, from half-an-inch to three inches in diameter; but
they are occasionally cylindrical, like those of iron-pyrites in
the chalk of Europe. They consist of a very tough, com-
pact, pale-brown stone, with a smooth and even fracture.
They are divided into concentric layers, by thin white par-
titions, resembling the external superficies; six or eight of
such layers are distinetly defined near the outside ; but those
toward the inside generally become indistinet, and blend into
a homogeneous mass. I presume that these concentric layers
were formed by the shrinking of the concretion, as it became
compact. The interior part is generally fissured by minute
cracks or septaria, which are lined, both by black, metallie, and
by other white and erystalline specks, the nature of which
1 was unable to ascertain. Some of the larger concretions
consist of a mere spherical shell, filled with slightly consoli-
dated ashes, The concretions contain a small proportion
of carbonate of lime: a fragment placed under the blow-
pipe decrepitates, then, whitens and fuses into a blebby
enamel, but does not become caustic. The surrounding
ashes do not contain any carbonate of lime ; hence the con-
cretions have probably been formed, as is so often the case,
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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 ocenrrence in a bed,
which probably has been subjected only to atmospherie
moisture, is remarkable.

Formation of caleareous 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 colours, interspersed with a few voleanic
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 distinetly 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

ined even a large under a mi pe, without
being able to discover the least vestige of strie 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 2:6 to 2:75; pure Carrara marble was
found by Sir H. De la Beche t to be 2:7. It is remarkable

* The eggs of the turtle being buricd by the parent, sometimes be-
come enclosed in the solid rock. Mr. Lyell has given a figure (Princi-
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
E
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that these rocks of Ascension, formed close to the surface,
should be nearly as compact as marble, which has undergone
the action of heat and pressure in the plutonic regions.

The great accumulation of loose caleareous particles, lying
on the beach near the Settlement, commences in the month
of October, moving towards the S.W., which, as I was in-
formed by Lieut. Evans, is caused by a change in the pre-
vailing direction of the currents. At this period the tidal
rocks, at the 8.W. end of the beach, where the calcareous
sand is accumulating, and round which '.he currents sweep,
become gradually coated with a cal half-
an-inch i m thickness. It is quite white, compact, with some
parts slightly spathose, and is firmly attached to the rock.
After a short time it gradually disappears, being either re-
dissolved, when the water is less charged with lime, or more
probably is mechanically abraded. Lieut. Evans has ob-
served these facts, dnnng the six years he has resided at
A i The i ion varies in thick in different
years: in 1831 it was unusually thick, When I was there
in July, there was no remnant of the incrustation ; but on a
point of basalt, from which the quarrymen had lately re-
moved a mass of the caleareous frecstone, the incrustation
was perfectly preserved. Considering the position of the
tidal rocks, and the period at which they become coated,
there can be no doubt, that the movement and disturbance
of the vast accumulation of caleareous particles, many of
them being partially agglutinated together, causes the waves
of the sea to be so highly charged with carbonate of lime,
that they deposit it on the first objects against which they
impinge. I have been informed by Lient. Holland, R.N.,
that this incrustation is formed on many parts of the coast,
on most of which, I believe, there are likewise great masses
of comminuted shells.

A frondescent calearcous incrustation.—In many respects
this is a singular deposit; it coats throughout the year the
tidal volcanic rocks, that project from the beaches com-
posed of broken shells, Its general appearance is well re-
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presented in the accompanying woodeut; but the fronds or
dises, of which it is composed, are generally so closely

An incrustation of ealearsous an

imal matter, coating 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 cither slightly
concave, or slightly convex; they are highly polished, and of
a dark gray or jet black colour; their form is irregular,
generally circular, 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,
80 as to resemble some fused metallic substance. I have
shown the incrustation, 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
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is chiefly composed of carbonate of lime; when placed in
muriatie acid it froths much, leaving a residue of sulphate of
lime, and of an oxide of iron, together with a black powder,
which is not soluble in heated acids. This latter lllbﬂ(lllce
seems to be and is evidently the
matter. The sulphate of lime is extraneous, and occurs in
distinet, excessively minute, lamellar plates, studded on the
surfaces of the fronds, and embedded between the fine layers
of which they are composed; when a fragment is heated in
the blowpipe, these lamell are immediately rendered visible.
The original outline of the fronds may often be traced, either
to a minute particle of shell fixed in a crevice of the rock, or
to several cemented together; these first become deeply
corroded, by the dissolving power of the waves, into sharp
ridges, and then are eonzed with successive layers of the
glossy, gray, cal ion. The inequalities of the
ynmnry support affect the outline of every successive layer,
in the same manner as may often be seen in bezoar-stones,
when an object like a nail forms the centre of aggregation.
The crenulated edges, however, of the frond appear to be
due to the corroding power of the surf on its own deposit,
alternating with fresh depositions. On some smooth basaltic
rocks on the coast of St.Jago, I found an exceedingly thin layer
of brown calcareous matter, which under a lens presented a
miniature likeness of the crenulated and polished fronds of
Ascension; in this case a basis was not afforded by any pro-
Jcehng extrl.neolu pt.m:les Although the inerustation at
hout the year; yet from the
abraded nppelnnce of some parts, and from the fresh ap-
pearance of other parts, the whole seems to undergo a round
of decay and renovation, due probably to changes in the form
of the shifting beach, and consequently in the action of the
breakers: hence probably it is, that the incrustation never
acquires a great thickness. Considering the position of the
encrusted rocks in the midst of the calcareous beach, to-
gether with its composition, I think there can be no doubt,
that its origin is due to the dissolution and subsequent depo-
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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. Tts 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 cireumstance,
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 cireumstance,—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 beantiful 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. Beautifal
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)
1 saw a considerable quantity of salt oozing from a pile of scoriw. In
these latter cases, the salt and gypsum appear to be voleanic products.

+ From'the fact deseribed in my Journal of Rescarches (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 polishing agent.
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ling when in a fresh state that of the finest Oliva, there is &
striking analogy between this inorganic incrustation and the
shells of living molluscous animals.* This appears to me
to be an interesting physiological fact.4

Singular laminated beds alternating with and passing into
obsidian.—These beds occur within the trachytic district, at
the western base of Green Mountain, under which they dip
at a high inclination. They are only partially exposed,
being covered up by modern ejections; from this cause,
I was unable to trace their junction with the trachyte, or to
discover whether they had flowed as a stream of lava, or
had been injected amidst the overlying strata. There are
three principal beds of obsidian, of which the thickest forms
the base of the section. The alternating stony layers appear
to me eminently curious, and shall be first described, and
afterwards their passage into the obsidian. They have an
extremely diversified appearance; five principal varieties
may be noticed, but these insensibly blend into each other
by endless gradations.

First,— A pale gray, irregularly and coarsely laminated,}

* In the section descriptive of St, Paul’s Rocks, I have described a
glossy, pearly substance, which coats the rocks, and an allied stalac-
titical incrustation from Ascension, the crust of which resembles the
enamel of teeth, but is hard enough to seratch plate glass. Both these
substances contain animal matter, and seem to have been derived from
water infiltering through birds’ dung.

+ Mr. Horner and Sir David Brewster have described (Philosophical
Transactions, 1836, p. 65) a singular “ artificial substance, resembling
shell,” It is deposited in fine, transparent, highly polished, brown-
coloured laminte, possessing peculiar optical properties, on the inside of
a vessel, in which cloth, first prepared with glue and then with lime, is
made to revolve rapidly in water. It is much softer, more transparent,
and contains more animal matter, than the natural incrustation at
Ascension ; but we here again see, the strong tendency which carbonate
of lime and animal matter evince to form a solid substance allied to
shell.

1 This term is open to some misinterpretation, as it may be applied
Doth to rocks divided into laminw of exactly the same composition,
and to layers firmly attached to each other, with no fissile tendency, but
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harsh-feeling rock, resembling clay-slate which has been in
contact with a trap-dike, and with a fracture of about the
same degree of crystalline structure. This rock, as well as
the following varieties, easily fuse into a pale glass. The
greater part is honey-combed with irregular, angular, cavi-
ties, so that the whole has a carious appearance, and some
fragments resemble in a remarkable manner silicified logs
of decayed wood. This variety, especially where more
compact, is often marked with thin whitish streaks, which
are either straight or wrap round, one behind the other, the
elongated carious hollows.

Secondly,—A bluish gray or pale brown, compact, heavy,
homogeneous stone, with an angular, uneven, earthy frac-
ture; viewed, however, under a lens of high power, the
fractyre is seen to be distinctly crystalline, and even separate
minerals can be distinguished.

Thirdly,—A stone of the same kind with the last, but
streaked with numerous, parallel, slightly tortuons, white
lines of the thickness of hairs. These white lines are more
erystalline than the parts between them; and the stone
splits along them : they frequently expand into exceedingly
thin cavities, which are often only just perceptible with a lens.
The matter forming the white lines becomes better crys-
tallized in these cavities, and Prof. Miller was fortunate
enongh, after several trials, to ascertain that the white
crystals, which are the largest, were of quartz* and that
the minute green transparent needles were augite, or, as
they would more generally be called, diopside: besides
these erystals, there are some minute, dark specks without a
trace of crystallization, and some fine, white, granular, crys-
composed of different minerals, or of different shades of colour, The
term laminated, in this chapter, is applied in these latter senses ; where
a homogeneous rock splits, as in the former sense, in a given direction,
like clay-slate, I have used the term fissile.

* Professor Miller informs me that the crystals which he measured
had the faces P, z, m of the figure (147) given by Haidinger in his
Translation of Mohs ; and he adds, that it is remarkable, that none of
them had the slightest trace of faces r of the regular six-sided prism.
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taline matter, whichis probably fldspar.  Minute fragments
of this rock are easily fusible.

Fourthly,—A compact crystalline rock, banded in straight
lines with innumerable layers of white and gray shades of
colour, varying in width from the #yth to the gjsth of an
inch; these layers seem to be composed chiefly of feldspar,
and they contain numerous perfect erystals of glassy feld-
spar, which are placed lengthways; they are also thickly
studded with mieroscopically minute, amorphous, black
specks, which are placed in rows, either standing separately,
or more frequently united, two or three or several together,
into black lines, thinner than a hair. When a small fragment
is heated in the blow-pipe, the black specks are easily fused
into black brilliant beads, which become magnetie,—charac-
ters that apply to no common mineral except hornblende or
augite. With the black specks, there are mingled some
others of a red colour, which are magnetic before being
heated, and no doubt are oxide of iron. Round two little
cavities, in a specimen of this variety, I found the black
specks aggregated into minute crystals, appearing like those
of augite or hornblende, but too dull and small to be mea-
sured by the goniometer; in this specimen, also, I could
distinguish amidst the erystalline feldspar, grains, which had
the aspect of quartz. By trying with a parallel ruler,
I found that the thin gray layers, and the black hair-like lines,
were absolutely straight and parallel to ench other. It is
impossible to trace the gradation from the
rocks to these smped varieties, or indeed the chmwwr of
the different layers in the same specimen, without feeling
convinced that the more or less perfect whiteness of the
erystalline feldspathic matter, depends on the more or less
perfect aggregation of diffused matter, into the black and
red specks of hornblende and oxide of iron.

Fifthly,—A compact heavy rock, not laminated, with an
irregular, angular, highly erystalline, fracture; it abounds
with distinet crystals of glassy feldspar, and the crystalline
feldspathic base is mottled with a black mineral, which on
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the weathered surface is seen to be aggregated into small
erystals, some perfect, but the greater number imperfeet. I
showed this specimen to an experienced geologist, and asked
him what it was, he answered, as I think every one else
would have done, that it was a primitive greenstone. The
weathered surface, also, of the foregoing (No. 4) banded
variety, strikingl, les a worn fi of finely lami-
nated gneiss.

These five varieties, with many intermediate ones, pass
and repass into each other. As the compact varieties are
quite subordinate to the others, the whole may be considered
as laminated or striped. The lamine, to sum up their charac-
teristics, are either quite straight, or slightly tortuous, or
convoluted ; they are all parallel to each other, and to the
intercalating strata of obsidian; they are generally of
extreme thinness; they consist either of an apparently
homogeneous, compact rock, striped with different shades of
gray and brown colours, or of crystalline feldspathie layers
in a more or less perfect state of purity, and of different
thicknesses, with distinct erystals of glassy feldspar placed
lengthways, or of very thin layers chiefly composed of minute
erystals of quartz and augite, or composed of black and red
specks of an augitic mineral and of an oxide of iron, cither
not crystallized or imperfectly so. After having fully de-
seribed the obsidian, T shall return to the subject of ‘the
lamination of rocks of the trachytie series.

The passage of the foregoing beds into the strata of glassy
obsidian is effected in several ways: first, angulo-modular
masses of obsidian, both large and small, abruptly appear
disseminated in a slaty, or in an amorphous, pale-coloured
feldspathic rock, with a somewhat pearly fracture. Secondly,
small irregular nodules of the obsidian, either standing
separately, or united into thin layers, seldom more than the
tenth of an inch in thickness, alternate repeatedly with very
thin layers of a feldspathic rock, which is striped with the
finest parallel zones of colour, like an agate, and which
sometimes passes into the nature of pitchstone; the interstices
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between the nodules of obsidian are generally filled by soft
white matter, resembling pumiceous ashes. Thirdly, the
whole substance of the bounding rock suddenly passes into
an angulo-concretionary mass of obsidian. Such masses (as
well as the small nodules) of obsidian are of a pale green
colour, and are generally streaked with different shades of
colour, parallel to the lamine of the surrounding rock ; they
likewise generally contain minute white spheerulites, of which
half is sometimes embedded in a zone of one shade of colour,
and half in a zone of another shade. The obsidian assumes
its jet black colour and perfectly conchoidal fracture, only
when in large masses; but even in these, on careful exami-
nation and on holding the specimens in different lights, I
could generally distinguish parallel streaks of different shades
of darkness.

One of the commonest transitional rocks deserves in
several respects a further deseription. Tt is of a very com-
plicated nature, and consists of numerous thin, slightly
tortuous, layers of a pale-coloured feldspathie stone, often
passing into an imperfect pitchstone, alternating with layers
formed of numberless little globules of two varieties of obsi-
dian, and of two kinds of sphewrulites, embedded in a soft or
in a hard pearly base. The spherulites are either white and
translucent, or dark brown and opaque; the former are
quite spherical, of small size, and distinctly radiated from
their centre. The dark brown spherulites are less perfectly
round, and vary in diameter from the ; to ¢ of an inch;
when broken they exhibit towards their centres, which are
whitish, an obscure radiating structure ; two of them when
united, sometimes have only one central point of radiation ;
there is occasionally a trace of a hollow or crevice in their
centres. They stand either separately, or are united two or
three or many together into irregular groups, or more
commonly into layers, parallel to the stratification of the
mass. This union in many cases is so perfect, that the two
sides of the layer thus formed, are quite even; and these
layers, as they become less brown and opaque, cannot be
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distinguished from the alternating layers of the pale-coloured
feldspathic stone. The spherulites, when not united, are ge-
nerally compressed 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
woodeut, the spheerulites with the parallel ridges and farrows

spberalites, . The upper marked
with parallel ridges, The internal radlating structure of the lower ones, Is much too
Dlainly 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 spherulites closely united together,
intersects, as represented in the woodeut, No. 7, a layer of

A layer formed by the union of minute brown sphierulites, infersecting 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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The small nodules also of obsidian are sometimes externally
marked with ridges and furrows, parallel to the lamination
of the mass, but always less plainly than the spherulites.
These obsidian nodules are generally angular, with their
edges blunted; they are often impressed with the form of
the adjoining spheerulites, than which they are always larger;
the separate nodules seldom appear to have drawn each other
out by exerting a mutual attractive force. Had I not found in
some cases, a distinet centre of attraction in these nodules of
obsidian, I should have been led to have considered them as
residuary matter, left during the formation of the pearl-
stone, in which they are embedded, and of the spherulitic
globules.

The spherulites and the little nodules of obsidian in these
rocks, so closely resemble in general form and structure, con-
cretions in sedimentary deposits, that one is at once tempted
to attribute to them an analogous origin. They resemble ordi-
nary coneretions in the following respects,—in their external
form—in the union of two or three, or of several, into an irre-
gular mass, or into an even-sided layer,—in the occasional in-
tersection of one such layer by another, as in the case of chalk-
flints,—in the presence of two or three kinds of nodules,
often close together, in the same basis,—in their fibrous, radi
ating structure, with occasional hollows in their centres,—in
the co-exis of a laminary, fonary, and radiating
structure, as is so well developed in the concretions of mag-
nesian limestone, described by Professor Sedgwick.* Con-
cretions in sedimentary deposits, it is known, are due to the
separation from the surrounding mass of the whole or part
of some mineral substance, and its aggregation round cer-
tain points of attraction. Guided by this fact, I have endea-
voured to discover whether obsidian and the spherulites (to
which may be added marekanite and pearlstone, both of
them occurring in modular concretions in the trachytic
series) differ in their constituent parts, from the minerals
generally composing trachytic rocks. It appears from three

* Geological Transactions, vol. iii. part i. p. 37.
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analyses, that obsidian contains on an average 76 per cent. of
silica; from one analysis, that sphwrulites contain 7912
from two, that marekanite contains 7925; and from two
other analyses, that pearlstone contains 7562 of silica.®
Now, the constituent parts of trachyte, as far as they can be
distinguished, consist of feldspar, conummg G:r"l of sllm $
or of albite ining 69-09 ; of hornbl

5527+ and of oxide of iron: so that the foregoing gluly
concretionary substance, all contain a larger proportion of
siliea than that occurring in ordinary feldspathic or trachytic
rocks. D’Aubuisson,} also, has remarked on the large pro-
portion of slica compared with alumina, in six analyses of
obsidian and 1 given in B ’s Mis

Hence 1 com.-lude that the foregoing concretions have beern
formed by a process of aggregation, strictly analogous to
that which takes place in aqueous deposits, acting chiefly on
the silica, but likewise on some of the other elements of the
surrounding mass, and thus producing the different con-
eretionary varieties. From the well-known effects of rapid
cooling§ in giving glassiness of texture, it is probably neces-
sary that the entire mass, in cases like that of Ascension,
should have cooled at a certain rate; but considering the
repeated and complicated alternations, of nodules and thin
layers of a glassy texture with other layers quite stony or
erystalline, all within the space of a few feet or even inches,
it is hardly possible that they could have cooled at different
rates, and thus have acquired their different textures.

The natural spherulites in these rocks)| very closely

® The femgomg analyses are taken from Beudant Traité de Minér-
alogie, tom. ii. p. 113; and one analysis of obsidian, from Phillips's
Mineralogy.

1 These analyses are taken from Von Kobell's, Grundziige der Miner-

gie, 1838.

X TnllédeGéogn.wm ii. p. 535.

§ This is seen in the manufuctory of common gll-, and in Gregory
‘Watts's experiments on molten trap; also on the natural surfaces of
lava-streams, and on the side-walls of dikes.

|| Tdonot know whether it is generally known, that bodies having
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resemble those produced in glass, when slowly cooled. In
some fine specimens of partially devitrified glass, in the
possession of Mr. Stokes, the spherulites are united into
straight layers with even sides, parallel to each other, and to
one of the outer surfaces, exactly as in the obsidian. These
layers sometimes interbranch and form loops; but I did not
see any case of actual intersection. They form the passage
from the perfectly glassy portions, to those mearly homo-
geneous and stony, with only an obscure concretionary
structure. In the same specimen, also, spherulites differing
slightly in colour and in structure, occur embedded close
together. Considering these facts, it is some confirmation
of the view above given of the concretionary origin of the
obsidian and natural spherulites, to find that M. Dartigues,*
in his curious paper on this subject, attributes the production of
spheerulites in glass, to the dxﬂ‘ereut ingredients obeying their
own laws of ion and He is led
to believe that this takes place, from the difficulty in re-
melting spheerulitic glass, without the whole be first tho-
roughly pounded and mixed together ; and likewise from the
fact, that the change takes place most readily in glass com-
posed of many ingredients. In confirmation of M. Dartigues’
view, I may remark, that M. Fleuriau de Bellevuet found that
the sphzeralitic portions of devitrified glass were acted on both
by nitric acid and under the blow-pipe, in a different manner
from the compact paste in which they were embedded.

exactly the same appearance as spharulites, sometimes occur in agates.
Mr. Robert Brown showed me in an agate, formed within a cavity in a
piece of silicified wood, some little specks, which were only just visible
to the naked eye: these specks, when placed by him under a lens of
high power, presented a beautiful appearance: they were perfectly
circular, and consisted of the finest fibres of a brown colour, radiating
with great exactness from a common centre. These little radiating
stars are occasionally intersected, and portions are quite cut off by the
fine, ribbon-like zones of colour in the agate. In the obsidian of
Ascension, the halves of a spherulite often lie in different zones of
colour, but they are not cut off by them, as in the agate.

* Journal de Physique, tom. 59 (1804), pp. 10, 12.

+ Idem, tom. 60 (1805), p. 418.
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Comparison of the obsidian beds and alternating strata of
Ascension, with those of other countries—1I 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,{
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 erystalline layers: the crystalline
layers, however, scem to be much more perfectly developed

* Voyage en Hongrie, tom. i. p. 330; tom. ii. pp. 221 & 315; tom.
iii. pp. 369, 371, 377, 351.

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

1 P. Scrope, in Geological Transactions, vol. ii. (second series) p. 195.
Consult, also, Dolimiew’s Voyage aux isles Lipari, and D'Aubuisson
Traité de Géogn. tom, . p. 534.

§ In Mr Stokes' fine collection of obsidians from Mexico, T observe
that the sphaerulites are generally much larger than those of Ascensios
they are gererally white, opaque, and are united into distinet laye
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 o less
perfect degrees of glassiness. Tracing some of the less perfectly glassy
zones, they are seen to become studded with minute white spheralites,
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
spheerulites 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 lamin, by specks
of a black mineral, like the augitic or hornblendic specks in the rocks
at Ascension.
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atA ion, than in the ab ed ies. Humbold
compares some of the stony beds, when viewed from a dis-
tance, to strata of a schistose sandstone. Sphewrulites are
described as ing abundantly in all cases; and they
everywhere seem to mark the passage, from the perfectly
glassy to the stony and erystalline beds. Beudant's account®
of his * perlite lithoide globulaire” in every, even the most
trifling particular, might have been written for the little
brown spherulitic globules of the rocks of Ascension.

From the close similarity in so many respects, between the
obsidian formations of Hungary, Mexico, Peru, and of some
of the Italian islands, with that of Ascension, I can hardly
doubt that in all these cases, the obsidian and the spheru-
lites owe their origin to a concretionary aggregation of
the silica, and of some of the other constituent elements,
taking place whilst the liquified mass cooled at a certain
required rate. It is, however, well known, that in several
places, obsidian has flowed in streams like lava; for instance,
at Teneriffe, at the Lipari islands, and at Iceland.} In
these cases, the superficial parts are the most perfectly
glassy, the obsidian passing at the depth of a few feet into an
opaque stone. In an analysis by Vanquelin of a specimen of
obsidian from Hecla, which probably flowed as lava, the pro-
portion of silica is nearly the same as in the nodular or con-
cretionary obsidian from Mexico. It would be interesting
to ascertain, whether the opaque interior portions and the
superficial glassy coating, contained the same proportional
constituent parts: we know from M. Dufrénoy} that the
exterior and interior parts of the same stream of lava, some-
times differ considerably in their composition. Even should
the whole body of the stream of obsidian turn out to be

* Beudant’s Voyage, tom. iii. p. 373.

+ For Teneriffe, see Von Buch Descript. des isles Canaries, p. 184 and
190, for the Lipari Islands, sce Dolimieu's Voyage, p. 34; for Ieeland,
see Mackenzie's Travels, p. 369.

1 Mémoires pour servir a une deseript. Géolog. de la France, tom.
iv. p. 371,
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similarly composed with nodular obsidian, it would only be

sary, dance with the foregoing facts, to suppose
B ke tnstacss bad bosn emp!ed with its ingre-
dients mixed in the same p ion, as in the Y
obsidian.

Lamination of volcanic 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,} 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 crystals of glassy
feldspar are placed lengthways in the same direction. Mr.
P. Scrope} 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 silica. In another pait 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-
llung lmzs, rtﬂmhlmg certain vmenn ol' marbled paper, and which
e laminar structure,”

i Narrative, vol. i. p. 222.

{ Geological Transactions, vol. ii. (second series) ps 195.
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nterruptedly for a great length in a vertical direction, and ap-
parently parallel to the walls of the dike-like mass. Von
Buch* has described at Teneriffe, a stream of lava containing
innumerable, thin, plate-like erystals of feldspar, which are
arranged like white threads, one behind the other, and which
mostly follow the same direction : Dolimieut also states, that
the gray lavas of the modern cone of Vuleano, which have a
vitreous texture, are streaked with parallel white lines: he
further deseribes a solid pumice-stone which a fissile
structure, like that of certain micaceous schists. Phonolite,
which I may observe is often, if not always, an injected
rock, also, often has a fissile structure; this is generally
due to the parallel position of the embedded ecrystals of feld-
spar, but sometimes, as at Fernando Noronha, seems to be
nearly independent of their presence.f From these facts
we see, that various rocks of the feldspathic series have
either a laminated or fissile structure, and that it occurs
both in masses, which have been injected into overlying
strata, and in others which have flowed as streams of lava.
The lamine of the beds, alternating with the obsidian at
Ascension, dip at a high angle under the mountain, at the
base of which they are situated ; and they do not appear as
if they had been inclined by violence. A high inclination is
common to these beds in Mexico, Peru, and in some of
the Italian Islands;§ on the other hand, in Hungary, the

* Description des Tles Canaries, p. 184.

+ Voyage aux Iles de Lipari, pp. 35 and 85.

1 In this case, and in that of the fissile pumice-stone, the structure is
very different from that in the foregoing cases, where the lamin con-
sist of alternate layers of different composition or texture. In some
sedimentary formations, however, which apparently are homogencous
and fissile, s in glassy clay-slate, there is reason to believe, according
to D'Aubuisson, that the lamine are really due to excessively thin
alternating, layers of mica.

§ See Phillips’ Mineralogy, for the Italian Islands, p. 136. For,
Mesico and Pern, sce Humboldt's Essai Géognostique.  Mr. Edwards,
also, describes the high inclination of the obsidian rocks of the Cerro
del Navaja in Mexico, in the Proc. of the Geolog. Soc. for June, 183,
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layers are horizontal; the laminw, also, of some of the
lava-streams above referred to, as far as I can understand
the deseriptions given of them, appear to be highly inclined
or vertical. 1 doubt whether in any of these cases, the
laminw have been tilted into their present position; and in
some instances, as in that of the trachyte described by Mr.
Serope, it is almost certain that they have been originally
formed with a high inclination. In many of these cases, there
is evidence that the mass of liquefied rock has moved in the
direction of the laminw. At Ascension, many of the air-
cells have a drawn-out appearance, and are crossed by
coarse semi-glassy fibres, in the direction of the laming ;
and some of the layers, separating the spherulitic globules,
have a scored appearance, as if produced by the grating of
the globules. T have seen a specimen of zoned obsidian
from Mexico, in Mr. Stokes’ collection, with the surfaces of
the best-defined layers streaked or furrowed with parallel
lines; and these lines or streaks precisely resembled those,
produced on the surface of a mass of artificial glass by its
having been poured out of a vessel. Humboldt, also, has
described little cavities, which he compares to the tails of
comets, behind spherulites in laminated obsidian rocks from
Me)uco, and Mr. Scrope has deseribed other cavities behind
dded in his laminated trachyte, and which
he lnppoleuto have been produced during the movement
of the mass.* From such facts, most authors have attributed
the lamination of these voleanic rocks to their movement
whilst liquefied. Although it is easy to perceive, why each
* Geological Transactions, vol. i. (second series) p. 200, &c. These
embedded fragments, in some instances, consist .of the. laminated
trachyte broken off and “enveloped in those parts, which still re-
‘mained liquid.” Beudant, also, frequently refers, in his great work on
Hungary (tom. iii. p. 3%6), to trachytic rocks, irregularly spotted with
of the same varieties, which in other parts form the parallel
ribbons. In these cases, we must suppose, that after part of the molten
mass had assumed a laminated structure, a fresh irruption of lava broke
up the mass, and involved fragments, and that subsequently the whole
became relaminated.

r2
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separate air-cell, or each fibre in pumice-stone,* should be
drawn out in the direction of the moving mass; it is by no
means at first obvious why such air-cells and fibres should
be arranged by the movement, in the same planes, in lamine
absolutely straight and parallel to each other, and often of
extreme tenuity ; and still less obvious is it, why such layers
should come to be of slightly different composition and of
different textures.

In endeavouring to make out the cause of the lamination
of these igneous feldspathic rocks, let us return to the facts
so minutely described at Ascension. We there see, that
some of the thinnest layers are chiefly formed by numerous,
exceedingly minute, though perfect, crystals of different
minerals; that other layers are formed by the union of dif-
ferent kinds of concretionary globules, and that the layers
thus formed, often cannot be distinguished from the ordinary
feldspathic and pitck layers, comy a large portion
of the entire mass. The fibrous radiating structure of the
spheerulites seems, judging from many analogous cases, to
connect the concretionary and crystalline forces: the sepa-
rate erystals, also, of feldspar all lic in the same parallel
planes.-  These allied forces, therefore, have played an im-
portant part in the lamination of the mass, but they cannot be
considered the primary force; for the several kinds of no-
dules, both the smallest and largest, are internally zoned
with excessively fine shades of colour, parallel to the lami-
nation of the whole ; and many of them are, also, externally
marked in the same direction with parallel ridges and fur-
rows, which have not been produced by weathering.

Some of the finest streaks of colour in the stony layers,
alternating with the obsidian, can be distinctly seen to be

* Dolimieu's Voyage, p. 64.

+ The formation, indeed, of a large crystal of any mineral in a rock
of mixed composition, implies an aggregation of the requisite atoms,
allied to concretionary action. The cause of the crystals of feldspar in
these rocks of Ascension, being all placed lengthways, is probably the
same with that, which elongates and flattens all the brown spherulitic
globules (which behave like feldspar under the blow-pipe) in this same
direetion.
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due toan incipient crystallization of the constituent minerals.
The extent to which the minerals have crystallized, 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 erystallization is much
favoured by space. Hence, I conclude, that, if in a mass of
cooling volcanie rock, any cause produced in parallel planes
a number of minute fissures or zones of less tension, (which
from the pent-up aponrs would often be expanded into
ities,) the crystallization of the i
parts, and probably the formation of concretions, 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 zomes of less
tension in voleanic 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, crenulated air-cells in the laminated rocks
of Ascension ; for on no other principle ean 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 numereus, 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, prolmhly prolouged, 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

late Mol af Charas Pamain Gl



70 LAMINATION OF VOLCANIC ROCKS [CHAP. 111,

fragment of devitrified glass, I have observed layers of
spherulites which appeared, from the manner in which they
were abruptly bent, to have been produced by the simple
contraction of the mass in the vessel, in which it cooled.
In certain dikes on Mount Etna, described by M. Elie de
Beaumont,* as bordered by alternating bands of seoriaceous
and compact rock, one is led to suppose, that the stretching
movement of the surrounding strata, which originally pro-
duced the fissures, continued whilst the injeeted rock
remained fluid. Guided, however, by Professor Forbes't
clear deseription of the zoned structure ofghacrnce. fnr
the most probable explanation of the lami

these feldspathic rocks appears to be, that they have been
stretched whilst slowly flowing onwardsin a pasty condition,$
in precisely the same manuner as Professor Forbes believes,
that the ice of moving glaciersis stretched and fissured. In
both cases, the zones may be compared to those in the finest
agates; in both, they extend in the direction in which the
mass has flowed, and those exposed on the surfuce are
generally vertical : in the ice, the porous hmmn are ren-

dered distinet by the sul infil d
water, in the stony feldspcﬂuc lavas, by wbseqnmt crystal-
line and y action. The fra of glassy

obsidian in Mr. Stokes’ colleetion, which is zoned with
minute air-cells, must strikingly resemble, judging from
Professor Forbes’ deseriptions, a fragment of the zoned
ice; and if the rate of cooling and nature of the mass had
been favourable to its erystallization or to concretionary
action, we should here have had the finest parallel zones of
different composition and texture. In glaciers, the lines of

* Mem. pour servir, &e., tom. iv. p. 131

+ Edinburgh New Phil. Journal, 1842, p. 350.

1 I presume that. this is nearly the same explanation which Mr.
Scrope had in his mind, when he speaks (Geolog. Transact. vol. ii.
second series, p. 228) of the ribboned structure of his trachytic rocks,
having avisen, from *a linear extension of the mass, while in a state of
imperfeet liquidity, coupled with a concretionary process.”
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porous ice and of minute crevices seem to be due to an
incipient stretching, caused by the central parts of the frozen
stream moving faster than the sides and bottom, which are
retarded by friction : hence, in glaciers of certain forms and
towards the lower end of most.glaciers, the zones become
horizontal. May we venture to suppose that in the feld-
spathic lavas with horizontal laminw, we see an nnn.logoun
case? All geologists, who have exawined trachytic regions,
have come to the conclusion, that the lavas of this series
- have possessed an exceedingly imperfect fluidity ; and as it is
evident that only matter thus characterized, would be subject
to become fissured and to be formed into zones of different
tensions, in the manner here supposed, we probably see the
reason, why augitic lavas, which appear generally to have pos-
sessed a high degree of fluidity, are not,* like the feldspathic
lavas, divided into lamine of different composition and texture.
Moreover, in the augitic series, there never appears to be
any tendency to concretionary action, which we have seen
plays an important part in the lamination of rocks of the
trachytic series, or at least in rendering that structure
apparent.
W hulevcr may be thought, of the explanation here
d d of the 1 of the rocks of
the trachytic series, I venture to call the attention of
geologists to the simple fact, that in a body of rock at
Ascension, undoubtedly of voleanic origin, layers often of
extreme tenuity, quite straight, and parallel to each other,
have been produced ;—some composed of distinet erystals of
quartz and diopside, mingled with amorphous augitic specks
and granular feldspar,—others entirely composed of these
black augitic specks, with granules of oxide of iron,—and

* Basaltic lavas, and many other rocks, are not unfrequently divided
into thick lamine or plates, of the same composition, which are either
straight or curved; these being crossed by vertical lines of fissure,
sometimes beeome united into columns.  This structure seems related,
in its origin, to that by which rocks, both

Dbecome traversed by parallel systems e ol
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lastly, others formed of erystalline feldspar, in a more or
less perfect state of purity, together with numerous crystals
of feldspar, placed lengthways. At this island, there is
reason to believe, and in some analogous cases, it is certainly
known, that the laminw have originally been formed with
their present high inclination. Facts of this nature are mani-
festly of importance, with relation to the structural origin of
that grand series of plutonic rocks, which like the voleanic
have undergone the action of heat, and which consist of
alternate layers of quartz, feldspar, mica, and other minerals.
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CHAPTER IV.
ST. HELENA.

Lavas of the feldspathic, basaltic, and submarine series—Section of Flag-
staff Hill and of the Barn—Dikes—Turk’s Cap and Prosperous Bays—
Basaltic ring—Central. crateriform vidge, with an internal ledge and a
parapet—Cones of phonolite—Superficial beds of caleareous sandstone—
Eatinet land-shells— Beds of detritus—Elevation of the land—Denuda-
tiom—Craters of elevation,

Tue whole island is of voleanic origin; its circumference,
according to Beatson,* is about twenty-eight miles. The cen-
tral aml largest part consxsts of rocks of a feldspathic nature,
d d to an dinary degree ; and when
in this state, p ing a singular blage of all i
red, purple, brown, yeIIuw, and white, soft, argillaceous beds.
From the shortness of our visit, I did not examine these
beds with care; some of them, especially those of the white,
yellow, and brown shades, originally existed as streams of
lava, but the greater number were probably ejected in the
form of scoriee and ashes: other beds of a purple tint, por-
phyritic with crystal-shaped patches of a white, soft sub-
stance, which are now unctuous, and yield, like wax, a
polished streak to the nail, seem once to have existed as solid
claystone-porphyryes: the red argillaceous beds generally
have a brecciated structure, and no doubt have been formed
by the decomposition of scoriee. Several extensive streams,
however, belonging to this series, retain their stony character
* Governor Beatson’s Account of St. Helena.
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these are either of a blackish-green colour, with minute
acicular crystals of feldspar, or of a very pale tint, and
almost composed of minute, often scaly, erystals of feldspar,
abounding with microscopical black specks; they are gene-
rally compact and laminated; others, however, of similar
composition, are cellular and somewhat decomposed. None
of these rocks contain large erystals of feldspar, or have the
harsh fracture peculiar to trachyte. These feldspathic lavas
and tuffs, are the uppermost or those last erupted; innu-
merable dikes, however, and great masses of molten rock,
have subsequently been injected into them. They converge,
as they rise, towards the central curved ridge, of which one
point attains the elevation of 2700 feet. This ridge is the
highest land in the island ; and it once formed the northern
rim of a great erater, whence the lavas of this series flowed :
from its ruined condition, from the sonthern half having
been removed, and from the violent dislocation which the
whole island has undergone, its structure is rendered very
obseure.

Basaltic series—The margin of the island is formed by a
rude circle of great, black, tified, ramparts of basalt,
dipping seaward, and worn into liffs, which are often nearly
perpendicular, and vary in height from a few hundred feet to
two thousand. This circle, or rather horse-shoe shaped ring,
is open to the south, and is breached by several other wide
spaces. Its rim or summit generally projects little above
the level of the adjoining inland country ; and the more recent
feldspathie lavas, sloping down from the central heights,
generally abut against and overlap its inner margin ; on the
north-western side of the island, however, they appear
(judging from a distance) to have flowed over and con-
cealed portions of it. In some parts, where the basaltic
ring has been breached, and the black ramparts stand
detached, the feldspathic lavas have passed between them,
and now overhang the sea-coast in lofty cliffs. The basaltic
rocks are of a black colour and thinly stratified ; they are
generally highly vesicular, but occasionally compact ; some
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of them contain numerous crystals of glassy feldspar and
octahedrons of titaniferousiron ; others abound with erystals
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 basaltic
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 crystals 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 lami d tuff, q ining 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-
stracted a gigantio model of St. Helena, well worth visiting, which is
now deposited at Addiscombe College, in Surrey.
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these basal voleanic strata flowed beneath the sea. This
remark ought perhaps to be extended to a part of the super-
incumbent basaltic rocks; but on this point, I was not able
to obtain clear evidence. The strata of the basal series,
wherever I examined them, were intersected by an extra-
ordinary number of dikes.

Flagstaff Hill and the Barn—1 will now deseribe some of
the more remarkable sections, and will commence with these
two hills, which form the principal external feature on the
north-eastern side of the island. The square, angular out-
line, and black colour of the Barn, at once show that it
belongs to the basaltic series; whilst the smooth, conical
figure, and the varied bright tints of Flagstaff Hill, render
it equally clear, that it is composed of the softened, feld-
spathic rocks. These two lofty hills are connected (as is
shown in the accompanying wood-cut) by a sharp ridge,

No. 8.

Flag-stafl Hill. The Barn,
2272 feot high. 2015 feet high.

the single,

the upper feldspathic strata; the dikes aro shaded transversely.
which is composed of the rubbly lavas of the basal series.
The strata of this ridge dip westward, the inclination be-
coming less and less towards the Flagstaff; and the upper
feldspathic strata of this hill can be seen, though with some
difficulty, to dip conformably to the W.S.W. Close to the
Barn, the strata of the ridge are nearly vertical, but are
much obscured by innumerable dikes ; under this hill, they
probably change from being vertical, into being inclined into
an opposite direction; for the upper or basaltic strata, which
are about 800 or 1000 feet in thickness, are inclined north-

eastward, at an angle between thirty and forty degrees.
This ridge, and likewise the Barn and Flagstaff Hills, are
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interlaced by dikes, many of which preserve a remarkable
parallelism in a N.N.W. and S.8.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 one 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. 3
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 vitreons coating on their sides.” ~Capt. Carmichael, speaking
of the dikes in Tristan D'Acunha, o volcanic island in the southern
Atlantic, says (Linnwan Transactions, vol. xii. p. 455) that their sides,
“ where they come in contact with the rocks, are invariably in a semi-
vitrified state.” ~

+ Geognosy of the Island of St. Helena, plate 5,
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high inclination and anticlinal dip of the strata of the basal
series, which are overlaid, at the opposite ends of the short
ridge, by two great masses of different ages and of different
composition, I am not surprised that this singular section
has been misunderstood. It has even been supposed to
form part of a crater; but so far is this from having been
the case, that the summit of Flagstaff Hill, once formed the
lower extremity of a sheet of lava and ashes, which were
erupted from the central, crateriform ridge. Judging from
the slope of the contemporaneous streams in an adjoining
and undisturbed part of the island, the strata of the Flag-
staff Hill, must have been upturned at least twelve hundred
feet, and probably much more, for the great truncated dikes
on its summit show that it has been largely denuded. The
summit of this hill now nearly equals in height the crateri-
form ridge; and before having been denuded, it was probably
higher than this ridge, from which it is separated by a
broad and much lower tract of country: we here, therefore,
see that the lower extremity of a set of lava-streams have been
tilted up to as great a height as, or perhaps greater height than,
the crater, down the flanks of which they originally flowed.
I believe that dislocations on so grand a scale are extremely
rare* in voleanic distriets. The formation of such numbers
of dikes in this part of the island, shows that the surface
must here have been stretched to a quite extraordinary
degree: this stretching, on the ridge between Flagstaff and
Barn Hills, probably took place subsequently (though
perhaps immediately so) to the strata being tilted ; for had
the strata at that time extended horizontally, they would in
all probability have been fissured and injected transversely,
instead of in the planes of their stratification. Although
the space between the Barn and Flagstaff Hill, presents a
distinet anticlinal line extending north and south, and though
most of the dikes range with much regularity in the same

* M. Constant Prevost (Mem. de la Soc. Géolog. tom. ii.) observes,
that “les produits volcaniques n'ont que localement et rarement méme
dérangé le sol, d travers lequel ils se sont fait jour.”
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line, nevertheless, at only a mile due south of the ridge, the
strata lie undisturbed. Hence the disturbing force seems to
have acted under a point, rather than along a line. The
manner in which it has acted, is probably explained by the
structure of Little Stony-top, a mountain 2000 feet high,
situated a few miles sonthward of the Barn; we there see,
even from a distance, a dark-coloured, sharp, wedge of com-
pact columnar rock, with the bright-coloured feldspathic
strata, sloping away on each side from its uncovered apex.
This wedge, from which it derives its name of Stony-top,
consists of a body of rock, which has been injected whilst
liquefied into the overlying strata; and if we may suppose
that a similar body of rock lies injected, beneath the ridge
connecting the Barn and Flagstaff, the structure there ex-
hibited would be explained.

Turks' Cap and Prosperous Bays.— Prosperous Hill is a
great, black, precipitous mountain, situated two miles and
a-half south of the Barn, and composed, like it, of basaltic
strata. These rest, in one part,on the brown-coloured, por-
phyritic beds of the basal series, and in another part, on a
fissured mass of highly scoriaceous and amygdaloidal rock,
which seems to have formed a small point of eruption be-
neath the sea, contemporaneously with the basal series.
Prosperous Hill, like the Barn, is traversed by many dikes,
of which the greater number range north and south, and its
strata dip, at an angle of about 20° rather obliquely from
the island towards the sea. The space between Prosperous
Hill and the Barn, as represented in this wood-cut, consists

No. 9.

Hold-fast”

Prosperous Hill. The Barn.
The double lines reprosent the basaltie strata; the single, the basal submarine sirata; the
dotted, the upper feldspathic strata.

of lofty cliffs, composed of the lavas of the upper or feld-
spathic series, which rest, though unconformably, on the
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basal submarine strata, as we have seen that they do at
Flagstaff Hill. Differently, however, from in that hill, these
upper strata are nearly horizontal, gently rising towards the
interior of the island ; and they are composed of greenish-
black, or more commonly, pale-brown, compact lavas,
instead of softened and highly coloured matter. These
brown-coloured, compact lavas, consist almost entirely of
small glimmering scales, or of minute acicular crystals,
of feldspar, placed close by the side of each other, and
abounding with minute black specks, apparently of horn-
blende. The basaltic strata of Prosperous Hill project only
a little above the level of the gently-sloping, feldspathic
streams, which wind round and abut against their upturned
edges. The inclination of the basaltic strata seems to be too
great, to have been caused by their having flowed down a
slope, and they must have been tilted into their present posi-
tion, before the eruption of the feldspathic streams.

Basaltic ring—Proceeding round the island, the lavas of
the upper series, southward of Prosp Hill, overh
the sea in lofty precipices. Further on, the headland, called
Great Stony-top, is composed, as I believe, of basalt; as is
Long Range Point, on the inland side of which, the coloured
beds abut. On the southern side of the island, we see the
basaltic strata of the South Barn, dipping obliquely seaward
at a considerable angle; this headland, also, stands a little
ahove the level of the more modern, feldspathic lavas. Fur-
ther on, a large space of coast, on each side of Sandy Bay,
has been much denuded, and there seems to be left only the
basal wreck of the great, central crater. The basaltic strata
reappear, with their seaward dip, at the foot of the hill called
Man-and-Horse; and thence they are continued along the
whole north-western coast to Sugar-Loaf Hill, situated near
to the Flagstaff; and they everywhere have the same sea-
ward inclination, and rest, in some parts at least, on the
lavas of the basal series, We thus see that the circumfer-
ence of the island, is formed by a much-broken ring, or
rather a horse-shoe of basalt, open to the south, and inter-

@ The Complete Work of Charles Darwin Online



RING OF BASALTIC CLIFFS. 81

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 tilted 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, brecciated,
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 northern slope, T
observed in several sections a much worn undulating surface
of red tuff, covered by gray, decomposed, feldspathic lavas,
G
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with only a thin earthy layer interposed between them. In
an adjoining part, I noticed a trap-dike, four feet wide, cut
off and covered up by the feldspathic lava, as is represented
in the wood-cut. The ridge ends on the eastern side in

1~Gray feldspathic lava.

2—A layer, one inch In thickness, f & reddih earthy matter.

3 Brecciated, red, argillaceous (.

a hook, which is not represented clearly enough in any map
which I have seen; towards the western end, it gradually
slopes down and divides into several subordinate ridges.
The best defined portion between Disna’s Peak and
Nest Lodge, which supports the highest pinnacles in the
island varying from 2000 to 2700 feet, is rather less than
three miles long in a straight line. Throughout this space
the ridge has a uniform appearance and structure; its eur-
vature resembles that of the coast-line of a great bay, being
made up of many smaller curves, all open to the south.
The northern and outer side is supported by narrow ridges
or buttresses, which slope down to the adjoining country.
The inside is much steeper, and is almost precipitous; it is
formed of the basset edges of the strata, which gently de-
cline outwards. Along some parts of the inner side, a little
way beneath the summit, a flat ledge extends, which imitates
in outline the smaller curvatures of the crest. Ledges of
this kind occur not unfrequently within yoleanic craters, and
their formation seems to be due to the sinking down of a
level sheet of hardened lava, the edges of which remain
(like the ice round a pool, from which the water has been
drained) adhering to the sides.*

* A most remarkable instance of this structure is deseribed in Ellis"
Polynesian Researches (second edit), where an admirable drawing is
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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
T observed parapets, having a quite similar strueture and
appearance, mrmounung nevernl of the craters; one, which
T more p was posed of glossy, red
scoriwe ﬁrmly cemented together; being externally perpendi-
cular, and extending round nearly the whole circumference
of the crater, it rendered it almost inaccessible. The Peak
of Teneriffe and Cotopaxi, according to Humboldt, are
similarly constructed; he states* that “at their summits a
circular wall surrounds the crater, which wall, at a distance,
has the appearance of a small cylinder placed on a truneated
cone. On Cotopaxit this peculiar structure is visible to the
naked eye at more than 2000 toises’ distance ; and no person
has ever reached its crater. On the Peak of Teneriffe, the
parapet is so high, that it would be impossible to reach the
caldera, if on the eastern side there did not exist a Breach.”
The origin of these cireular parapets, is probably due to the
heat or vapours from the crater, penetrating and hardening
the sides to a mearly 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 eylinder
or circular parapet.

methe pomh ofutmetnremtheemlnlndge now.

ly, from the "z towards it of
the beds of the upper series,—from the layas 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 curvature, unlike that of any com-
mon line of elevation, I cannot doubt that this curved 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.
+ Humbold's Picturesque Atlas, folio, pl. 10
62
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however, to trace its former outline, one is soon baffled ; its
western extremity gradually slopes down, and branching
into other ridges, extends to the sea-coast; the eastern end
is more curved, but it is only a little better defined. Some
appearances lead me to suppose, that the southern wall of
the crater joined the present ridge near Nest Lodge; in this
case the crater must have been nearly three miles long, and
about a mile and a-half in breadth. Had the denudation of
the ridge, and the decomposition of its constituent rocks,
proceeded a few steps further, and had this ridge, like
several other parts of the island, been broken up by great
dikes and masses of injected matter, we should in vain have
endeavoured to discover its true nature. Even now we
have seen, that at Flagstaff Hill, the lower extremity and
most distant portion of one sheet of the erupted matter, has
been upheaved, to as great a height as the crater down
which it flowed, and probably even to a greater height. It
is interesting thus to trace the steps, by which the structure
of a voleanic district becomes obscured, and finally obli-
terated : so mear to this last stage is St. Helena, that I
believe no one has hitherto suspected, that the central ridge
or axis of the island, is the last wreck of the crater, whence
the most modern voleanic streams were poured forth.

The great hollow space or valley southward of the central
curved ridge, across which the half of the erater must once
have extended, is formed of bare, water-worn hillocks and
ridges of red, yellow, and brown rocks, mingled together in
chaos-like confusion, interlaced by dikes, and without any
regular stratification. The chief part consists of red decom-
posing scoriw, associated with various kinds of tuff and
yellow argillaceous beds, full of broken erystals, those of
augite being particularly large. Here and there masses of
highly cellular and amygdaloidal lavas protrude. From
one of the ridges, in the midst of the valley, a conical preci-
pitous hill, called Lot, boldly stands up, and forms a most
singular and conspi object. It is composed of phono-
lite, divided in one part into great curved lamine, in another,
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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 scoriwe, 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 crenulated with minute air-cavities. Ina S.W. direc-
tion from Lot, there are some other remarkable columnar
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 8.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
which has a disturbed structure, 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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and others, as I have reason to believe, at the Man-and-
Horse, and at High Hill. Most of these masses, if not all
of them, have been injected, subsequently to the last volcanic
eruptions from the central erater. The formation of conical
bosses of rock on lines of fissure, the walls of which are in
most cases parallel, may probably be attributed to ine-
qualities in the tension, causing small transverse fissures; and
at these points of intersection, the edges of the strata would
naturally yield, and be easily turned upwards. Finally,
I may remark, that hills of phonolite everywhere are apt*®
to assume singular and even grotesque shapes, like that of
Lot: the peak at Fernando Noronha offers an instance;
at St. Jago, however, the cones of phonolite, though taper-
ing, have a regular form. Supposing, as seems probable,
that all such hillocks or obelisks have originally been
injected, whilst liquefied, into a mould formed by yielding
strata, as certainly has been the case with Lot, how are we
to account for the frequent abruptness and singularity of
their outlines, compared with similarly injected masses of
greenstone and basalt? Can it be due to a less perfect
degree of fluidity, which is generally supposed to be charac-
teristic of the allied, trachytic lavas ?
perficial deposits.—Soft cal occurs in
extensive, though thin, superficial beds, both on the northern
and southern shores of the island. Tt consists of very
minute, equal-sized, rounded particles of shells, and other
organic bodies, which partially retain their yellow, brown, and
pink colours, and occasionally, though very rarely, present
an obscure trace of their original external forms. 1 in vain
endeayoured to find a single unrolled fragment of a shell.
The colour of the particles, is the most obvious' character,
by which their origin ean be recognized, the tints being af-
fected (and an odour produced) by a moderate heat, in the
same manner as in fresh shells. The particles are cemented
together, and are mingled with some earthy matter: the
* D'Aubuisson, in his Traité de Géognosic (tom. ii. p. 540), particu-
larly remarks that this is the case.
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SUPERFICIAL CALCAREOUS BEDS. 87

purest masses, according to Beatson, contain 70 per cent. of
carhonate 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 winnoweds 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 Ascension, was favourable to the accumu-
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 caleareous sand.

The percolation of rain-water has lidated 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 caleareous 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 carthy 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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pebbles. Von Buch has described a compact limestone at
Lanzarote, which seems perfectly to resemble the stalagmitic
deposition just mentioned : it coats pebbles, and in parts is
finely oolitie: it forms a far-extended layer, from one inch to
two or three feet in thickness, and it oceurs at the height of
800 feet above the sea, but only on that side of the island
exposed to the violent north-western winds. Von Buch
remarks,* that it is not found in hollows, but only on the
unbroken and inclined surfaces of the mountain. He be-
lieves, that it has been deposited by the spray which is
borne over the whole island by these violent winds. It
appears, however, to me much more probable that it has
been forméd, as at St. Helena, by the percolation of water
through finely comminuted shells : for when sand is blown
on a much exposed coast, it always tends to accumulate on
broad, even surfaces, which offer a uniform resistance to the
winds. At the neighbouring island, moreover, of Feurte-
ventura,{ there is an earthy limestone, which, according to
Von Buch, is quite similar to specimens which he has seen
from St. Helena, and which he believes to have been formed
by the drifting of shelly detritns.

The upper beds of the limestone, at the above-mentioned
quarry on the Sugar-Loaf Hill, are softer, finer-grained and
less pure, than the lower beds. They abound with frag-
ments of land-shells, and with some perfect ones; they con-
tain, also, the bones of birds, and the large eggs,} apparently
of water-fowl. It is probable that these upper beds re-
mained long in an unconsobdnted form, during which time,
these 1 ions were embedded. Mr. G. R.
Sowerby has kmdly examined three species of land-shells,
which I procured from this bed, and his descriptions are

* Description des Tsles Canaries, p. 293.

+ Idem, pp. 314 and 374.

1 Colonel Wilkes, in a catalogue presented with some specimens to
the Geological Society, states that as many as ten eggs were found by
one person. Dr. Buckland has remarked (Geolog. Trans. vol. v. p. 474)
on these eggs.
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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 Heliz 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 extinet.

Beds of eatinct 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
caleareous 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 described
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 plcked out of the inside of the large shells of the
[/ Ipin This last: d 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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and conspicuous shell, I particularly enquired from several
intelligent countrymen whether they had ever seen it alive;
they all assured me that they had not, and they would not
even believe that it was aland animal : Mr. Seale, moreover,
who was a collector of shells all his life at St. Helena, never
met with it alive. Possibly some of the smaller species may
turn out to be yet living kinds ; but, on the other hand, the
two land-shells which are now living on the island in great
numbers, do not occur embedded, as far as is yet known,
with the extinet species. I have shown in my Journal,* that
the extinetion of these land-shells possibly may not be an
ancient event; as a great change took place in the state of
the island about 120 years ago, when the old trees died, and
were not replaced by young ones, these being destroyed
by the goats and hogs, which had run wild in numbers,
from the year 1502. Mr. Seale states, that on Flagstaff
Hill, where we have seen that the embedded land-shells are
especially numerous, traces are everywhere discoverable,
which plainly indicate that it was once thickly clothed with
trees ; at present not even a bush grows there. The thick
bed of black vegetable mould which covers the shell-bed, on
the flanks of this hill, was probably washed down from the
upper part, as soon as the trees perished, and the shelter
afforded by them was lost.

Elevation of the land—Seeing that the lavas of the basal
series, which are of submarine origin, are raised above the
level of the sea, and at some places to the height of many
hundred feet, I looked out for superficial signs of the
elevation of the land. The bottoms of some of the gorges,
which descend to the coast, are filled up to the depth of about
a hundred feet, by rudely divided layers of sand, muddy clay,
and fragmentary masses; in these beds, Mr. Seale has found
the bones of the tropic-hird and of the albatross; the former
now rarely, and the latter never visiting the island. From
the difference between these layers, and the sloping piles of
detritus which rest on them, I suspect that they were

* Journal of Researches, p. 552
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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 agency 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 meteoric agency, but we can
hardly suppose this possible with the hard, basaltic strata of
the Barn.

Coast denudation—The enormous. cliffs, in many parts
Dbetween 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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92 ST. HELENA. [cnap. 1v.

and it is interesting to observe that the lesser, though still
great, height of the cliffs on the leeward and partially pro-
tected side of the island, (extending from the Sugar-Loaf
Hill to South West Point,) corresponds with the Iesser
degree of exp ‘When reflecting on the comp

low coasts of many voleanie islands, whlch also stand exposed
in the open ocean, and are apparently of considerable
antiquity, the mind recoils from an attempt to grasp the
number of centuries of exposure, necessary to have ground
into mud and to have dispersed, the enormous cubic mass of
hard rock, which has been pared off the eircumference of
this island. The contrast in the superficial state of St.
Helena, compared with the nearest island, namely, Ascen-
sion, is very striking. At Ascension, the surface of the
lava-streams are glossy, as if just poured forth, their boun-
daries are well defined, and they can often be traced to
perfect craters, whence they were erupted; in the course of
many long walks, I did not observe a single dike; and the
coast round nearly the entire circumference, is low, and has
been eaten back (though too much stress must not be placed
on this fact, as the island may have been subsiding) into a little
wall only from ten to thirty feet high. Yet during the 340
years, since Ascension has been known, not even the feeblest
signs of voleanie action have been recorded.* On the other
hand, at St. Helena, the course of no one stream of lava can
be traced, either by the state of its boundaries or of its
superficies ; the mere wreck of one great crater is left ;
not the valleys only, but the surface of some of the

* In the Nautical Magazine for 1835, p. 642, and for 1838, p. 361,
and in the Comptes Rendus, April, 1838, accounts are given of a series
of volcanic floating scorie
and columns of smoke—which have been oburv!d at intervals since
the middle of the last century, in a space of open sea between longi-
tudes 20° and 22° west, about half a degree south of the equator.
These facts seem to show, that an island or an archipelago is in process
of formation in the middle of the Atlantic: a line joining St. Helena
and Ascension, prolonged, intersects this slowly nascent focus of vol-
canic action.
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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 cireuit of the island has been deeply worn back
into the grandest precipices.

Craters of Elevation.

There is much resemblance in structure and in geological
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 accorditig 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 compactuess, 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

mplete Woirk of Charles Darin Onina



[ CRATERS OF BUEVATION. [cmap. 1v.

erupted ; but one sees only a vast hollow platform stretched
beneath, or piles of matter of more recent origin.

These basaltic mountains come, T 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 basaltic
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, T suspeet that
the following circumstances, from their frequent concur-
rence, are someway connected together,—a connection not
implied in éither 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 district in mass. As far as
relates to the inclination of the strata being greater than
that, which the basal fragments of ordinary volcanos 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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including the ahove ci ocenrred
to me, wheu,——mth my mind fully convinced from the pheno-
mena of 1835 in South America,* that the forces, which eject
matter from voleanic 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 heneath 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 cireumference of Iceland,t 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-

ofthe g in the Cordillera
remained quiescent ; the subterranean forces being apparently relieved
by the eruptions, which then recommenced with great violence. An
event of somewhat the same kind, but on an infinitely smaller scale,
appears to have taken place, according to Abich (Views of Vesuyius,
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.

+ It appears, from information communicated to me in the most
obliging manner by M. E. Robert, that the circumferential parts of
Teeland, which are composed of ancient basaltic strata alternating with
tuff, dip inland, thus forming o gigantic sancer. 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 crecks, 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 crecks.
In the section described by Sir G. Mackenzie, the dip is 12°. The
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are separated from it by curved faults. We might expect
from what we see along ordinary faults, that the strata
on the upraised side, already dipping outwards from their
original formation as lava-streams, would be tilted from the
line of fault, and thus have their inclination increased.
According to this hypothesis, which I am tempted to extend
only to some few cases, it is not probable that the ring
would ever be formed quite perfect; and from the elevation
being slow, the upraised portions would generally be ex-
posed to much denudation, and hence the ring become
broken ; we might also expect to find occasional inequalities
in the dip of the upraised masses, as is the case at St. Jago.
By this hypothesis, the elevation of the districts in mass, and
the flowing of deluges of lava from the central platforms,
are likewise connected together. On this view, the marginal
basaltic mountains of the three foregoing islands, might still
be considered as forming, « Craters of elevation ;" the kind
of elevation implied having been slow, and the central
hollow or platform having been formed, not by the arching
of the surface, but simply by that part having been upraised
to a less height.

interior parts of the island chiefly consist, as far as is known, of
recently erupted matter. The great size, however, of Iceland, equalling
the bulkiest part of England, ought perhaps to exclude it from the
class of islands we have been considering ; but I cannot avoid suspect-
ing that if the coast-mountains, instead of gently sloping into the less
elevated central area, had been separated from it by irregularly curved
faults, the strata would have been tilted seaward, and a “ crater of
elevation,” like that of St. Jago or that of Mauritius, but of much vaster
dimensions, would have been formed. T will only further remark, that
the frequent occurrence of extensive lakes at the foot of large volcanos,
and the frequent association of voleanic and fresh-water strata, seem to
indicate that the areas around volcanos are apt to be depressed beneath
the general level of the adjoining country, either from having been
less elevated, or from the effects of subsidence.
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CHAPTER V.
GALAPAGOS ARCHIPELAGO.

Chatham Island— Craters composed of a peculiar kind of tuff—Small
basaltic craters, with hollows at their bases—Albemarle Island, fluid
lavas, their compositim—Craters of tuff, inclination of their exterior
diverging strata, and structure of their interior converging strala—
James Island, segment of @ small basaltic erater ; fluidity and compo~
sition of its lava streams, and of its ejected fragments—Concluding re-
marks on_the craters of tuff, and on the breached condition of their
southern sides—Mineralogical composition of the rocks of the archipe-
lago—Elevation of the land— Direction of the fissures of eruption.

Tu1s archipelago is situated under the Equator, at a distance
of between five and six hundred miles from the west coast
of South America. Tt consists of five principal islands, and
of several small ones, which together are equal in area,® but
not in extent of land, to Sicily eonjointly with the Tonian
islands. They are all voleanic: on two, craters have been
seen in eruption, and on several of the other islands, streams
of lava have a recent appearance. The larger islands are
chiefly composed of solid rock, and they rise with a tame
outline, to a height of between one and four thousand feet.
They are i but not lly, d by one
principal orifice. The eraters vary in size from mere spira-
cles to huge caldrons, several miles in cirenmference; they
are extraordinarily numerous, so that I should think, if
enumerated, they would be found to exceed two thousand ;

* I exclude from this measurement, the small volcanic islands of
Culpepper and Wenman, lying seventy miles northward of the group.
Craters were visible on all the islands of the group, except on Towers
Tsland, which is one of the lowest ; this island is, however formed of
volcanic

H
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they are formed either of scorie and lava, or of a brown
coloured tuff; and these latter eraters are in several respects
remarkable. The whole group was surveyed by the officers
of the Beagle. 1 visited myself four of the principal islands,
and received specimens from all the others. Under the head
of the different islands, I will deseribe only that which
appears to me deserving of attention.
No. 11.
Culpepper I. o

Ll
Wonnan 1. 2y

a

Hoeds 1.
GALAPAGOS ARCHIPELAGO.

Crarnam Istaxp,  Craters composed of a singular kind of
tuff. —Towards the eastern end of this island, there occur two
craters, composed of two kinds of tuff; one kind being friable,
like slightly consolidated ashes; and the other compact, and
of a different nature from any thing, which T have met with
described. This latter substance, where it is best characterized,
is of a yellowish-bs colour, 1 and with a lustre
somewhat resembling resin ; it is brittle, with an angular,
rough, and very irregular fracture, sometimes, however, being
slightly granular, and even obscurely crystalline: it can

Charles 1,
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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
crystals of olivine and augite, and small particles of black
and brown scorim: 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 craters, 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? Task these questions, from
haying 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 bles pitel is changed, apy ly by
its contact with the carbonate 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

a2
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To return to the two craters: one of them stands at the

distance of a league from the coast, the intervening tract
isting of a cal tuff, apparently of submari

origin. This crater consists of a circle of hills, some of
which stand quite detached, but all have a very regular, quéi-
quil versal dip, at an inclination of between thirty and forty
degrees. The lower beds, to the thickness of several hundred
feet, consist of the resin-like stone, with embedded fr
of lava. The upper beds, which are between thirty and
forty feet in thickness, are composed of a thinly stratified,
fine-grained, harsh, friable, brown-coloured tuff, or pepe-
rino* A central mass without any stratification, which
must formerly have oceupied the hollow of the erater, but is
now attached only to a few of the circumferential hills,
consists of a tuff, intermediate in character between that
with a resin-like, and that with an earthy fracture. This
mass contains white caleareous matter in small patches.
The second crater (520 feet in height) must have existed,
until the eruption of a reecent, great stream of lava, as a
separate islet ; a fine section, worn by the sea, shows a grand
funnel-shaped mass of basalt, surrounded by steep, sloping,
flanks of tuff, hvmgmpnmmarthy, and in others, a
semi-resinous fracture. The tuff is traversed by several
broad, vertical dikes, with smooth and parallel sides, which
1 did not doubt were formed of basalt, until I actually broke.
off fragments. These dikes, however, consist of tuff like
that of the surrounding strata, but more compact, and with
a smoother fracture ; hence we must conclude, that fissures
were formed and filled up with the finer mud or tuff from

Ascension, as formed in a bed of ashes, present some degree of resem-
blance to this substance, but they have not a resinous fracture. At St.
Helena, also, 1 found veins of a somewhat similar, compact, but non-
resinous substance, occurring in a bed of pumiceous ashes, apparently
free from calcareous matter: in neither of these cases could heat have
acted.

* Those geologists who restrict the term of tuff, to ashes of a white
colour, resulting from the attrition of feldspathic lavas, would call these
brown-caloured strata “ peperino.”
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the crater, before its interior was occupied, as it now is, by a
solidified pool of basalt. Other fissures have been subse-
quently formed, parallel to these singular dikes, and are
merely filled with loose rubbish. The change from ordinary
scoriaceous particles to the substance with a semi-resinous
fracture, could be clearly followed in portions of the compact
tuff of these dikes.

At the distance of a few miles from these two craters,
stands the Kicker rock, or islet, remarkable from its singular
form. It is unstratified, and is composed of compact tuff,
in parts having the resin-like fracture. It is probable that

No. 12.

THE KICKER ROCK,—400 foot high.
this amorphous mass, like that similar mass in the ease first
deseribed, once filled up the central hollow of a erater, and
that its flanks, or sloping walls, have since been worn quite
away by the sea, in which it stands exposed.

Small basaltic craters.—A bare, undulating traet, at the
eastern end of Chatham Island, is remarkable from the num-
ber, proximity, and form of the small basaltic craters with
which it is studded. They consist, either of a mere conical
pile, or, but less commonly, of a circle, of black and red, glossy
scorim, partially cemented together. They vary in diameter
from 30 to 150 yards, and rise from about 50 to 100 feet
above the level of the surrounding plain. From one small
eminence, I counted sixty of these eraters, all of which were
within a third of a mile from each other, and many were
much closer. Imeasured the distance between two very small
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craters, and found that it was only thirty yards from the
summit-rim of one, to the rim of the other. Small streams
of black, basaltic lava, containing olivine and much glassy
feldspar, have flowed from many, but not from all of these
craters. The surfaces of the more recent streams were ex-
ceedingly rugged, and were crossed by great fissures; the
older streams were only a little less rugged ; and they were
all blended and mingled together in complete confusion. The
different growth, however, of the trees on the streams, often
plainly marked their different ages. Had it not been for
this latter character, the streams could in few cases have
been distinguished ; and ly, this wide undulatory
tract might have, (as probably many tracts have,) been erro-
neously considered as formed by one great deluge of lava,
instead of by a multitude of small streams, erupted from
many small orifices,

In several parts of this tract, and especially at the base of
the small eraters, there are circular pits, with perpendicular
sides, from twenty to forty feet deep. At the foot of one
small crater, there were three of these pits. They have
probably been formed, by the falling in of the roofs of small
caverns.® In other parts, there are mammiform hillocks,
which resemble great bubbles of lava, with their summits
fissured by irregular cracks, which appeared, upon entering
them, to be very deep; lava has not flowed from these
hillocks. There are, also, other very regular, mammiform
hillocks, composed of stratified lava, and surmounted by
circular, steep-sided hollows, which, I suppose have been
formed by a body of gas, first, arching the strata into one of
the bubble-like hillocks, and then, blowing off its summit.
These several kinds of hillocks and pits, as well as the
numerous, small, scorinceous craters, all show that this tract
has been penetrated, almost like a sieve, by the passage of

* M. Elie de Beaumont has described (Mem. pour servir, &c., tom.
iv. p. 113) many “petits cirques d*éboulement” on Etna, of some of
which the origin is historically known.
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heated vapours. The more regular hillocks could only have
been heaved up, whilst the lava was in a softened state.®

AvseyMarie 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 crater,
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,
1 examined one of these great streams of lava, which is
remarkable from the evidence of n.s former hlgh degree of
fluidity, especially when its ition is 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 crystals of glassy
albite,} varying from the tenth of an inch to half-an-inch, in

* Sir G. Mackenzie (Travels in Iceland, p. 389 to 392) has described
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-

the uppermost stratum; and the same fact is affirmed by Von
Buch (Deseript. des Isles Canaries, p. 159), with respect to the basaltic
stream near Rialejo, in Teneriffe. It appears singular that it should
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?

4 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
conscquence of the aggregation of the augitic particles) was a shade
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diameter.  This lava, although at first sight appearing
eminently porphyritie, cannot properly be considered so, for
the erystals have evidently been enveloped, rounded, and
penetrated by the lava, like fragments of foreign rock in a

trap-dike. This was very clear in some specimens of a
similar lava, from Abingdon Island, in which the only dif-
ference was, that the vesicles were spherical and more
numerous. The albite in these lavas is in a similar condition
with the leucite of Vesuvius, and with the olivine, deseribed
by Von Buch,* as projecting in great balls from the basalt of
Lanzarote. Besides the albite, this lava contains scattered
grains of a green mineral, with no distinet cleavage, and
closely resembling olivine;t but as it fuses easily into a
green glass, it belongs probably to the angitic family: at
James Island, however, a similar lava contained true olivine.
T obtained specimens from the actual surface, and from a depth
of four feet, but they differed in no respect. The high
degree of fluidity of this lava-stream was at once evident,
from its smooth and gently sloping surface, from the manner
in which the main stream was divided by small inequalities
into little rills, and especially from the manner in which its
edges, far below its source, and where it must have been in
some degree cooled, thinned out to almost nothing; the
actual margin consisting of loose fragments, few of which
were larger than a man’s head. The contrast between this
margin, and the steep walls, above twenty feet high, bounding
many of the basaltic streams at Ascension, is very remark-
lighter in colour. 1 may here remark, that in all these cases, I call the
feldspathic crystals, albite, from their cleavage-planes (as measured by
the reflecting goniometer) corresponding with those of that mineral.
As, however, other species of this genus have lately been discovered to
cleave in nearly the same planes with albite, this determination must
be considered as only provisional. I examined the crystals in the
lavas of many different parts of the Galapagos group, and I found that
none of them, with the exception of some crystals from one part of
James Island, cleaved in the direction of orthite or potash-feldspar.

* Description des Isles Canaries, p. 205.

+ Humboldt mentions that he mistook a green angitic mineral, oc-
curring in the volcanic rocks of the Cordillera of Quito, for olivine.
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able. It has Ily been supposed that lavas abounding
with large crystals, and including angular vesicles,* have
possessed little fluidity ; but we see that the case has been
very different at Albemarle Island. The degree of fluidity
in different lavas, does not seem to correspond with any
apparent ling amount of di in their com-
position : at Chatham Island, some streams, containing
much glassy albite and some olivine, are so rugged, that
they may be compared to a sea, frozen during a storm ; whilst
the great stream at Albemarle Island, is almost as smooth
as a lake, when ruffled by a breeze. At James Island,
black basaltic lava, abounding with small grains of olivine,
presents an intermediate degree of roughness; its surface
being glossy, and the detached fragments resembling in a
very singular manner, folds of drapery, cables, and pieces of
the bark of trees. |

Craters of tuff.—About a mile southward of Banks’ Cove,
there is a fine elliptic crater, about 500 feet in depth, and
three quarters of a mile in diameter. Tts bottom is occupied
by a lake of brine, out of which some little crateriform hills

* The irregular and angular form of the vesicles, is probably caused
by the unequal yielding of a mass composed, in almost equal proportion,
of solid crystals and of a viscid base. It certainly seems a general cir-
cumstance, as might have been expected, that in lava, which has
possessed a high degree of fluidity, as well as an even-sized grain, the
vesicles are internally smooth and spherical.

+ A specimen of basaltic lava, with a few small broken erystals of
albite, given me by one of the officers, is perhaps worthy of description.
Tt consists of cylindrical ramifications, some of which are only the
twenticth of an inch in diameter, and ave drawn out into the sharpest
points. The mass has not been formed like a stalactite, for the points
terminate both upwards and downwards. Globules, only the fortieth of
an inch in diameter, have dropped from some of the points, and adhere
to the adjoining branches. The lava is vesicular, but the vesicles never
reach the surface of the branches, which are smooth and glossy. As it
is generally supposed that vesicles are always elongated in the direction
of the movement of the fluid mass, I may observe, that in these cylin-
drical branches, which vary from a quarter to only the twentieth of an
inch in diameter, every air-cell is spherical.
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of tuff rise. The lower beds are formed of compact tuff, ap-
pearing like a subaqueous deposit; whilst the upper beds,
round the entire circumference, consist of a harsh, friable
tuff, of little specific gravity, but often containing fragments
of rock in layers. This upper tuff contains numerous
pisolitic balls, about the size of small bullets, which differ
from the surrounding matter, only in being slightly harder
and finer grained. The beds dip away very regularly on all
sides, at angles varying, as I found by measurement, from 25
to 30 degrees. The external surface of the crater slopes at
a nearly similar inclination ; and is formed by slightly convex
ribs, like those on the shell ofa pecten or scallop, which become
broader as they extend from the mouth of the crater to its
base. These ribs are generally from eight to twenty feet in
breadth, but sometimes they are as much as forty feet broad ;
and they resemble old, plastered, much flattened vaults, with
the plaster scaling off in plates: they are separated from
each other by gullies, deecpened by alluvial action. At their
upper and narrow ends, near the mouth of the crater, these
ribs often consist of real hollow passages, like, but rather
smaller than, those often formed by the cooling of the crust
of a lava-stream, whilst the inner parts have flowed on-
ward ;—of which structure I saw many examples at Chatham
Island. There can be no doubt, but that these hollow ribs or
vaults have been formed in a similar manner, namely, by the
setting or hardening of a superficial erust on streams of
mud, which have flowed down from the upper part of the
crater. In another part of this same crater, I saw open
concave gutters, between one and two feet wide, which ap-
peared to haye been formed by the hardening of the lower
surface of a mud-stream, instead of, as in the former case,
of the upper surface. From these facts, I think, it is certain,
that the tuff must have flowed as mud.* This mud may

* This conclusion is of some interest, because M. Dufrénoy (Mem.
pour servir, tom. iv. p. 274) has argued from strata of tuff, apparently

of similar composition with that here described, being inclined at
angles between 18° and 20° that Monte Nuevo and some other craters

@ The Complete Work of Charles Darwin Online



CRATERS OF TUFF. 107

have been formed either within the crater, 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
occupied the hollow of the crater. T was surprised to ob-
serve, that beds having this great inclination, did not, as far
as they could 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 BAXXS’ Cov, showing the diverging eratoriform
strata, and tho converging stratified talus. The ighest point of theso hills is 817 feet
abave 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 30°,
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of a shattered crater of tuff, larger than that last described.
All the tuff is compact, and includes numerous fragments of
lava; it appears like a subaqueous deposit. The most re-
markable feature in this crater, is the great development of
strata, converging inwards, as in the hst case, at a consider-
able inclination, and often dey d lar, curved
layers. These interior, converging beds, as well as the
proper, diverging i strata, are rep d in the
furegumg rude, sectional sketch of the headlands, form-
ing this Cove. The internal and external strata differ little
in composition, and the former have evidently resulted from
the wear and tear, and redeposition, of the matter forming
the external, crateriform strata. From the great develop-
ment of these inner beds, a person walking round the rim of
this crater, might fancy himself on a circular, anti-clinal
ridge, of stratified sandstone and conglomerate. The sea is
wearing away the inner and outer strata, and especially the
latter; so that the inwardly converging strata, will perhaps
in some future age, be left standing alone,—a case which
might at first perplex a geologist.*

Janmes Isuann.—Two eraters of tuff on this island, are the
only remaining ones which require any notice. One of them
lies a mile and a-half inland from Puerto Grande: it is cir-
cular, about the third of a mile in diameter, and 400 feet in
depth. Tt differs from all the other tuff-craters which I
examined, in having the lower part of its cavity, to the
height of between 100 and 150 feet, formed by a precipitous
wall of basalt, giving to the crater the appearance of having
burst through a solid sheet of rock. The upper part of this
crater consists of strata of the altered tuff, with a semi--

* 1 believe that this case actually oceurs in the Azores, where Dr.
Webster (Description, p. 185) b a basin-formed, little island,
composed of strata of :q‘. dipping inwards and bounded externally by
steep sea-worn cliffs. Dr. Danbeny supposes (on Volcanos, p. 266),
that this cavity must have been formed by a circular subsidence,
It appears to me far more probable, that we here have strata, which
were originally deposited within the hollow of a crater, of which the
exterior walls have since been removed by the sea.
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resinous fracture.  Its bottom is ocenpied by a shallow lake
of brine, covering layers of salt, which rest on deep, black
mud. The other crater lies at the distance of a few miles,
and is only remarkable from its size and perfect condition.
Its summit is 1200 feet above the level of the sea, and the
interior hollow is 600 feet deep. Its external, sloping sur-
face p d a curious app from the il of
the wide layers of tuff, which resembled a vast plastered
floor.  Brattle Island is, T believe, the largest crater in the
Archipelago, composed of tuff; its interior diameter is
nearly a nautical mile. At present, it is in a ruined con-
dition, consisting of little more than half a circle, open to
the south; its great size is probably due, in part, to internal
degradation, from the action of the sea.

Segment of a small basaltic crater—One side of Fresh-water
Bay, in James Island, is bounded by a promontory, which
forms the last wreck of a great crater. On the beach of
this promontory, a quadrant-shaped segment of a small,
subordinate point of eruption stands exposed. It consists
of nine, separate, little streams of lava, piled upon each other;
and of an irregular pinnacle, about fifteen feet high, of red-
dish-brown, vesicular basalt, abounding with large crystals of
glassy albite, and with fused augite. This pinnacle, and
some adjoining paps of rock on the beach, represent the

No. 14.

orifica of
on the beach of PResu-wATAR BAY.
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axis of the crater. The streams of lava can be followed up
a little ravine, at right angles to the coast, for between ten
and fifteen yards, where they are hidden by detritus: along
the beach they are visible for nearly eighty yards, and I do
not believe that they extend much further. The three lower
streams are united to the pinnacle; and at the point of
junction, (asis shown in the accompanying rude sketch, made
on the spot), they are slightly arched, as if in the act of
flowing over the lip of the crater. The six upper streams,
no doubt, were originally united to this same column, before
it was worn down by the sea. The lava of these streams is
of similar composition with that of the pinnacle, excepting
that the erystals of albite appear to be more comminuted,
and the grains of fused augite are absent. Each stream is
separated from the one above it, by a few inches, or at most
by one or two feet in thickness, of loose, fragmentary scorie,
apparently derived from the abrasion of the streams, in pass-
ing over each other. All these streams are very remarkable,
from their thinness. T carefully measured several of them ;
one was eight inches thick, but was firmly coated with three
inches above, and three inches below, of red scoriaceous rock,
(which is the case with all the streams), making altogether a
thickness of fourteen inches: this thickness was preserved
quite uniformly, along the entire length of the section. A
second stream was only eight inches thick, including both
the upper and lower scoriaceous surfaces. Until examining
this section, I had not thought it possible, that lava could
have flowed in such uniformly thin sheets, over a surface far
from smooth. These little streams closely resemble in com-
position, that great deluge of lava at Albemarle Island, which
likewise must have pomssed a high degree of fluidity.
Pseud: In the lava and in
the scoriz of this little crater, I found several fragments,
which, from their angular form, their granular structure,
their freedom from air-cells, their brittle and burnt condition,
closely resembled those fragments of primary rocks, which
are occasionally ejected, as at Ascension, from volcanos.
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These frs.gmenu connisl of glassy albite, much mackled, and
with very imyp ges, mingled with i ded
grains, having tarnished, glossy surfaces, of a steel-blue
mineral. The erystals of albite are coated by a red oxide of
iron, appearing like a residual snbstnnce and their cluvnge.
planes, also, are i 1 by ively fine
layers of this oxide, giving to the crystals the appenrance 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 crusts, 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 augite, also, have their
surfaces becoming very finely vesicular, and pcssiug into
the nature of the lnrrolmdmg pexie ; other grains are
, in an i The paste seems
to consist of the augite more perfectly fused, or, more pro-
bably, merely didturbed 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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ments, they appear to be less abundant: this, however,
would naturally happen, from the intumescence of the
augitic base, and its consequent, apparent increase in bulk.
It is interesting thus to trace the steps, by which a compact,
granular rock becomes converted into a vesicular, pseudo-por-
phyritie hvn, and finally into red scoriw. The structure

and ion of the embedded show that they
are parts, either of a mass of primary rock, which has under-
gone considerable change from voleanic action, or more
probably of the erust of a body of cooled and erystallized
lava, which has afterwards been broken up and re-liquefied ;
the crust being less acted on by the renewed heat and
movement.

luding remarks on the tuff-craters.—~These craters, from
the peculiarity of the resin-lik b which enters
largely into their ition, from their their

size and number, present the most striking feature in the
geology of this Archipelago. The majority of them, form
either separate islets, or promontories attached to the larger
islands ; and those which now stand at some little distance
from the coast, are worn and breached, as if by the action
of the sea. From this general circumstance of their position,
and from the small quantity of ejected ashes in any part
of the Archipelago, I am led to conclude, that the tuff has
been chiefly produced, by the grinding together of fragments
of lava within active craters, communicating with the sea.
In the origin and composition of the tuff, and in the frequent
presence of a central lake of brine and of layers of salt, these
craters resemble, though on a gigantic scale, the “salses,”
or hillocks of mud, which are common in some parts of
Italy and in other countries.® Their closer connection,
however, in this Archipelago, with ordinary volcanic action,

* D'Aubuisson’s Traité de Géognosic, tom. i. p. 189. I may remark
that T saw at Terceira, in the Azores, a crater of tuff or peperino, very
similar to these of the Galapagos Archipelago. From the description
given in Freycinet's Voyage, similar ones occur at the Sandwich
Tslands ; and probably they are present in many other places.
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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.
T 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 cireumference ; 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. 1 did not see, or hear of, a single exeeption to the
rule, of these craters being broken down or low on the side,
which faces a point of the horizon between 8.E. and 8.W.
This rule does not apply to craters 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 lsland ;
two islets near Indefatigable Island; and one near James Island.
A second crater near James Island (with a salt-lake in its centre) hus
its southern side only about twenty feet high, whilst the other parts of
the circumference are abont 300 feet in height.

1
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some have been entirely washed away. As there is no
reason to suppose, that the craters formed of scorie and
lava were erupted whilst standing in the sea, we can see
why the rule does not apply to them. At Ascension, it
was shown, that the mouths of the eraters, which are there
all of terrestrial origin, have been affected by the trade-
wind ; and this same power might here, also, aid in making
the windward and exposed sides of some of the craters, origi-
nally the lowest.

Mineralogical composition of the rocks.—In the northern
islands, the basaltie lavas generally to contain more albite
than they do in the southern half of the Archipelago; but al-
most all the streams contain some. The albite is not unfre-
quently associated with olivine. I did not observe in any speci-
‘men distinguishable erystals of hornblende or angite; I except
the fused grains in theejected fragments, and in the pinnacle of
the little erater, above described. I did not meet with a
single specimen of true trachyte; though some of the paler
lavas, when abounding with large crystals of the harsh and
glassy albite, resemble in some degree this rock; but in
every case the basis fuses into a black enamel. Beds of
ashes and far-ejected scoritw, as previously stated, are almost
absent ; nor did I see a fragment of obsidian or of pumice.
Von Buch* believes that the absence of pumice on Mount
Etna, is consequent on the feldspar being of the Labrador
variety; if the presence of pumice depends on the constitu-
tion of the feldspar, it is remarkable, that it should be
absent in this archipelago, and abundant in the Cordillera of
South America, in both of which regions, the feldspar is of
the albitic variety. Owing to the absence of ashes, and the
general indecomposable character of the lava in this Archi-
pelago, the islands are slowly clothed with a poor vegetation,
and the scenery has a desolate and frightful aspect.

Elevation of the land.—Proofs of the rising of the land are
scanty and imperfect. At Chatham Island, I noticed some
great blocks of lava, cemented by caleareous matter, con-

* Description des Isles Canaries, p. 328.
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taining recent shells; but they occurred at the height of
only a few feet above high-water mark. One of the offieers
gave me some fragments of shells, which he found embedded
several hundred feet above the sea, in the tuff of two craters,
distant from each other. It is possible, that these fragments
may have been carried up to their present height, in an
eruption of mud; but as in one instance, they were asso-
ciated with broken oyster-shells, almost forming a layer, it
is more probable, that the tuff was uplifted with the shells,
in mass. 'The specimens are so imperfect, that they can be
recognized only as belonging to recent marine genera. On
Charles Island, T observed a line of great rounded blocks,
piled on the summit of a vertical eliff, at the height of
fifteen feet above the line, where the sea now acts during
the heaviest gales. This appeared, at first, good evidence in
fayour of the elevation of the land ; but it was quite decep-
tive, for I afterwards saw on an adjoining part of this same
coast, and heard from eye-witnesses, that wherever a recent
stream of lava forms a smooth inclined plane, entering the
sea, the waves during gales have the power of rolling up
rounded blocks to a great height, above the line of their ordi-
nary action. As the little cliff in the foregoing case, is formed
by a stream of lava, which, before being worn back, must have
entered the sea with a gently sloping surface, it is possible,
or rather it is probable, that the rounded boulders, now lying
on its summit, are merely the remnant of those, which had
been rolled up during storms, to their present height.
Direction of the fissures of eruption.—The voleanie orifices
in this group, cannot be considered as indiscriminately scat-
tered. Three great craters on Albemarle Island form a
well marked line, extending N.W. by N. and S.E. by 8.
Narborough Island, and the great crater on the rectangular
projection of Albemarle Island, form a second parallel
line. To the east, Hood's Island, and the islands and rocks
between it and James Island, form another, nearly parallel
line,which, when prolonged, includes Culpepper and Wenman
Islands, lying seventy miles to the north. The other islands
12
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lying further eastward, form a less regular fourth line. Several
of these islands, and the vents on Albemarle Island, are so
placed, that they likewise fall on a set of rudely parallel
lines, intersecting the former lines at right angles; so that
the principal craters appear to lie on the points, where two
sets of fissures cross each other. The islands themselves,
with the exception of Albemarle Island, are not elongated
in the same direction with the lines on which they stand.
The direction of these islands, is nearly the same with
that, which prevails in so remarkable a manner, in the
numerous archipelagos of the great Pacific Ocean. Finally,
I may remark, that amongst the Galapagos islands, there is
no one dominant vent, much higher than all the others, as
may be observed in many voleanic archipelagos: the
highest, is the great mound on the south-western extremity
of Albemarle Island, which exceeds by barely a thousand
feet, several other neighbouring craters.
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CHAPTER VL
TRACHYTE AND BASALT.—DISTRIBUTION OF VOLCANIC ISLES,

The sinking of crystals in fluid lava—Specific gravity of the constituent
parts of trachyte and of basalt, and their consequent separation—Obsi-
dian— Apparent mm-aqxlrallm of the elements of plutonic rocks—
Origin of trap-dikes in the plutonic series — Distribution of voleanic
istands ; their prevalence in the great oceans — They are generally
arranged in lines—The central volcanos of Von Buch doubtful—Vol-
canic islands bordering continents—Antiquity of volcanic islands, and
their elevation in mass—Eruptions on parallel lines of fissure within
the same geological period.

On the separation of the constituent minerals of lava, according
to their specific gravities.—One side of Fresh-water Bay, in
James Island, is formed by the wreck of a large crater,
mentioned in the last chapter, of which the interior has been
filled up by a pool of basalt, about 200 feet in thickness.
This basalt is of a gray colour, and contains many erystals of
glassy albite, which become much more numerous in the
lower, scoriaceous part. This is contrary to what might
have been expected, for if the crystals had been originally
disseminated in equal numbers, the greater intumescence of
this lower scoriaceous part, would have made them appear
fewer in number. Von Buch* has described a stream of
obsidian on the peak of Teneriffe, in which the crystals of
feldspar become more and more numerous, as the depth or
thickness increases, so that near the lower surface of the
stream, the lava even resembles a primary rock. Von Buch
further states, that M. Drée, in his experiments in melting
lava, found that the erystals of feldspar always tended to

* Description des Isles Canaries, pp. 190 and 191.
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precipitate themselyes to the bottom of the erucible. In
these cases, I presume there can be no doubt,* that the
erystals sink from their weight. The specific gravity
of feldspar variest from 24 to 2:58, whilst obsidian seems
commonly to be from 23 to 2:4; and in a fluidified state, its
specific gravity would probably be less, which would facili-
tate the sinking of the erystals of feldspar. At James
Island, the crystals of albite, although no doubt of less
weight than the gray basalt, in the parts where compact,
might easily be of greater specific gravity than the
scoriaceous mass, formed of melted lava and bubbles of
heated gas.

The sinking of erystals through a viscid substance like
molten rock, as is unequivoeally shown to have been the
case in the experiments of M. Drée, is worthy of further
consideration, as throwing light on the separation of the
trachytic and basaltic series of lavas. Mr. P. Serope has
speculated on this subject; but he does not seem to have
been aware of any positive facts, such as those above given;
and he has overlooked one very necessary clement, s it
appears to me, in the p ly, the
of either the lighter or heavier mineral, in globules or in
erystals. In a substance of imperfect fluidity, like molten
rock, it is hardly credible, that the separate, infinitely small

* In a massof molten iron, it is found (Edinburgh New Philosophical
Journal, vol. xxiv. p. 66) that the substances, which have a closer affinity
for oxygen, than iron has, rise from the interior of the mass to the sur-
face. But a similar cause can hardly apply to the separation of the
crystals of these lava-streams. The cooling of the surface of lava seems,
in some cases, to have affected its composition; for Dufrénoy (Mem.
pour servir, tom. iv. p. 271) found that the interior parts of a stream
near Naples, contained two-thirds of a mineral which was acted on by
acids, whilst the surface consisted chiefly of a mineral unattackable by
acids.

+ T have taken the specific gravities of the simple minerals from Von
Kobell, one of the latest and best authorities, and of the rocks from
various authorities. Obsidian, according to Phillips, is 2:35; and
Jameson says it never exceeds 2+4; but a specimen from Ascension,
weighed by myself, was 242.
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atoms, whether of feldspar, augite, or of any other mineral,
would have power from their slightly different gravities, to
overcome the friction caused by their movement; but if the
atoms of any one of these minerals became, whilst the
others remained fluid, united into erystals or granules, it is
easy to perceive that from the lessened friction, their sinking
or floating power would be greatly increased. On the other
hand, if all the minerals became granulated at the same
time, it is scarcely possible, from their mutual resistance,
that any separation could take place. A valuable, practical
discovery, illustrating the effect of the granulation of one
element in a fluid mass, in aiding its separation, has lately
been made; when lead containing a small proportion of
silver, is constantly stirred whilst cooling, it becomes granu-
lated, and the grains or imperfect erystals of nearly pure
lead, sink to the bottom, leaving a residue of melted metal
much richer in silver; whereas if the mixture be left undis-
turbed, although kept fluid for a length of time, the two
metals show no signs of separating.# The sole use of the
stirring seems to be, the formation of detached granules,
The specific gravity of silver is 10-4, and of lead 11-35: the
granulated lead, which sinks, is never absolutely pure, and
the residual fluid metal contains, when richest, only 1}y part
of silver.  As the difference in specific gravity, caused by the
different proportions of the two metals, is so exceedingly
small, the separation is probably aided in a great degree by
the difference in gravity between the lead, when granular
though still hot, and when fluid.

In a body of liquefied volcanic rock, left for some time
without any violent disturbance, we might expect, in accord-

* A full and interesting account of this discovery, by Mr. Pattinson,
was read before the British Association in September, 1838. In some
alloys, aceording to Turner (Chemistry, p. 210), the heaviest metal
sinks, and it appears that this takes place whilst both metals are fluid.
Where there is a considerable difference in gravity, as between iron
and the slag formed during the fusion of the ore, we need not be sur-
prised at the atoms separating, without cither substauce being granu-
Inted.
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ance with the above facts, that if one of the constituent
minerals beeame aggregated into erystals or granules, or had
been enveloped in this state from some previously existing
mass, such erystals or granules would rise or sink, according
to their specific gravity. Now we have plain evidence of
erystals being embedded in many lavas, whilst the paste or
basis has continued fluid. I need only refer, as instances, to
the several, great, psendo-porphyritic streamsat the Galapagos
islands, and to the trachytic streams in many parts of the
world, in which we find erystals of feldspar bent and broken
by the of the i-fluid matter.

Lavas are chiefly composed of three varieties of feldspar,
varying in specific gravity from 24 to 2:74; of hornblende
and augite, varying from 3-0 to 34: of olivine, varying from
33 to 3'4; and lastly, of oxides of iron, with specific gravi-
ties from 4'8 to 52. Hence erystals of feldspar, enveloped
in a mass of liquefied, but not highly vesicular lava, would tend
to rise to the upper parts; and erystals or granules of the other
minerals, thus enveloped, would tend to sink. 'We ought not,
however, to expect any perfect degree of separation in such
viscid materials. Trachyte, which consists chiefly of feld-
spar, with some hornblende and oxide of iron, has a specific
gravity of about 2:45:* whilst basalt composed chiefly of
augite and feldspar, often with much iron and olivine, has a
gravity of about 3-0. Accordingly we find, that where both
trachytic and basaltic streams have proceeded from the same
orifice, the trachytic streams have generally been first
erupted, owing, as we must suppose, to the molten lava of
this series having accumulated in the upper parts of the vol-
canic focus. 'This order of eruption has been observed by
Beudant, Scrope, and by other authors; three instances,
also, have been given in this volume. As the later erup-

* Trachyte from Java, was found by Von Buch to be 247; from
Auvergne, by De la Beche, it was 242; from Ascension, by myself, it
was 242 Jameson and other authors give to basalt a specific gravity
of 30; but specimens from Auvergne were found, by De la Beche, to
be only 278; and from the Giant's Causeway, to be 291,
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tions, however, from most voleanic mountains, burst through
their basal parts, owing to the increased 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 ly, or at short in-
tervals, from its smmmt and basaltie 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 fiuidity 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
described by Von Buch, sink in obsidian, in accordance with
their known greater specific gravity, we might expect 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. T will only further observe, that the specific
gravity of quartz varies from 2:6 to 2:8 ; and therefore, that
when present in -a voleanic 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 Description Physique
of this island, which might serve as a model of descriptive geology.
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An objection to the foregoing theory, will, perhaps, be
drawn, from the plutomc rocks not being sepuruted into two
evidently distinet series, of different specific gravities; al-
though, like the volcanic, they have been liquefied. In
answer, it may first be remarked, that we have no evidence
of the atoms of any one of the constituent minerals in the
plutonic series, having been aggregated, whilst the others
remained fluid, which we have endeavoured to show is
an almost necessary condition of their separation; on the
contrary, the crystals have generally impressed each other
with their forms.*

In the second place, the perfect tranquillity, under which
it is probable that the plutonic masses, buried at profound
depths, have eooled, would, most likely, be highly unfavour-
able to the separation of their constituent minerals; for, if
the attractive force, which during the progressive cooling
draws together the molecules of the different minerals, has
power sufficient to keep them together, the friction between
such half-formed erystals or pasty globules, would effectually
prevent the heavier ones from sinking, or the lighter ones
from rising. On the other hand, a small amount of disturb-
ance, which would probably occur in most volcanic foci, and
which we have seen does not prevent the separation of gra-

* The crystalline paste of phonolite, is frequently penetrated by long
needles of hornblende; from which it appears, that the hornblende,
though the more fusible mineral, has crystallized before, or at the
same time with, a more refractory substance. Phonolite, as far as my
observations serve, in every instance appears to be an injected rock, like
those of the plutonic series ; hence probably, like these latter, it has
generally been cooled without repeated and violent distnrbances.
Those geologists who have doubted whether granite could have been
formed by igneous liquefaction, because minerals of different degrees of
fusibility impress each other with their forms, could not have been
aware of the fact of crystallized hornblende penctrating phonolite, a
rock undoubtedly of igneous origin. The viscidity, which it is now
known, that both feldspar and quartz retain at a temperature much
below their points of fusion, easily explains their mutual impressment.
Consult on this subject Mr. Horner's paper on Bonn. Geolog. Transact.
vol. iv. p. 439; and L'Institut, with respect to quartz, 1839, p. 161
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nules of lead from a mixture of molten lead and silver, or
crystals of feldspar from streams of lava, by breaking and
dissolving the less perfectly formed globules, would permit
the more perfect and therefore unbroken erystals, to sink or
rise, according to their specific gravity.

Although in plutonic rocks two distinct species, eor-
responding to the trachytic and basaltic series, do not exist,
T much suspect, that a certain amount of separation of their
constituent parts has often taken place. I suspect this from
having observed, how frequently dikes of greenstone and
basalt intersect widely extended formations of granite and
the allied metamorphic rocks. 1 have never examined
a district in an extensive granitic region, without discovering
dikes; I may instance the numerous trap-dikes, in several
districts of Brazil, Chile, and Australia, and at the Cape of
Good Hope: many dikes likewise occur in the great gra-
nitie tracts of India, in the north of Europe, and in other
countries. Whence, then, has the greenstone and basalt,
forming these dikes, come? Are we to suppose, like some
of the elder geologists, that a zone of trap is uniformly
spread out beneath the granitic series, which composes, as
far as we know, the foundations of the earth’s erust. 1Is it
not more probable, that these dikes have been formed by
fissures penetrating into partially cooled rocks of the gra-
nitic and metamorphic series, and by their more fluid parts,
consisting chiefly of hornblende, oozing out, and being sucked
into such fissures? At Bahia, in Brazil, in a district com-
posed of gneiss and primitive greenstone, I saw many dikes,
of a dark augitic (for one crystal certainly was of this mi-
neral) or hornblendie rock, which, as several appearances
clearly proved, either had been formed before the surround-
ing mass had become solid, or had together with it heen
afterwards thoroughly softened.* On both sides of one of

* Portions of these dikes have been broken off, and are now sur-
rounded by the primary rocks, with their lamintw conformably winding
round them. Dr. Hubbard, also, (Silliman's Journal, vol. xxxiv. p. 119),
has described an interlacement of trap-veins in the granite of the
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these dikes, the gneiss was penetrated to the distance of
several yards, by numerous, curvilinear threads or streaks of
dark matter, which resembled in form clouds of the class
called cirrhi-come; some few of these threads could be
traced to their junction with the dike. When examining
them, I doubted whether such hair-like and curvilinear veins
could have been injected, and I now suspeet, that instead of
having been injected from the dike, they were its feeders. If
the foregoing view of the origin of trap-dikes in widely ex-
tended granitic regions, far from rocks of any other for-
mation, be admitted as probable, we may further admit, in
the case of a great body of plutonic rock, being impelled by
repeated movements into the axis of a mountain-chain, that
its more liquid constituent parts might drain into deep and
unseen abysses; afterwards, perhaps, to be brought to the
surface under the form, either of injected masses of green-
stone and augitie porphyry,* or of basaltic eruptions. Much
of the difficulty which geologists have experienced, when
they have compared the composition of voleanic with plu-
tonic formations, will, I think, be removed, if we may believe,
that most plutonic masses have been, to a certain extent,
drained of those comparatively weighty and easily liquefied
elements, which compose the trappean and basaltic series of
rocks.

On the distribution of volcanic islands.—During my investi-

White Mountains, which he thinks must have been formed when both
rocks were soft.

* Mr. Phillips (Lardner's Encyclop. vol. ii. p. 115) quotes Von
Bucl's statement, that augitic porphyry ranges parallel to, and is
found constantly at the base of, great chains of mountains, Humboldt,
also, has remarked the frequent occurrence of trap-rock, in a similar
‘position ; of which fact I have observed many examples at the foot of the
Chilian Cordillera. The existence of granite in the axes of great
mountain chains is always probable, and I am tempted to suppose,
that the laterally injected masses of augitic porphyry and of trap, bear
nearly the same relation to the granitic axes, which basaltic lavas bear
to the central trachytic masses, round the flanks of which they have
5o frequently been erupted.
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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 volcanic
islands ; but the exceptions which I have found, are easily
enumerated : in the Atlantic, we have St. Paul's Rock, de-
seribed 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 volcanic 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,} or of tertiary limestone at Madeira, or of
clay-slate at Chatham Island in the Pacific, or of lignite at
Kerguelen Land, ought not to exelude such islands or archi-
pelagos, if formed chiefly of erupted matter, from the
volcanic class.

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

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

+ 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-
scribed 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.

@ The Camplete Work of Charles Darwin Online



126 THE DISTRIBUTION OF [cmap. vi.

of those same causes, whether chemical or mechanical, from
which it results, that a vast majority of the voleanos now in
action, stand either as islands in the sea, or near its shores.
This fact of the ocean-islands being so generally voleanic, is,
also, interesting, in relation to the nature of the mountain-
chains on our i which are p ly seldom
voleanic ; and yet we are led to suppose, that where our
continents now stand, an ocean once extended. Do voleanic
eruptions, we may ask, reach the surface more readily
through fissures, formed during the first stages of the con-
version of the bed of the ocean into a tract of land ?
Looking at the charts of the numerous voleanie archipe-
lagos, we see that the islands are generally arranged, either
in single, double, or treble rows, in lines which are fre-
quently curved in a slight degree.* Each separate island is
either rounded, or more generally elongated in the same
direetion with the group in which it stands, but sometimes
transversely to it. Some of the groups which are not much
elongated, present little symmetry in their forms; M. Virletf
states that this is the case with the Grecian Archipelago: in
such groups I suspect, (for I am aware how easy it is to
deceive oneself on these points), that the vents are generally
arranged on one line, or on a set of short parallel lines,
intersecting at nearly right angles another line, or set of
lines. The Galapagos Archipelago offers an example of this
structure, for most of the islands and the chief orifices on
the largest island, are so grouped as to fall on a set of lines
ranging about N.W. by N., and on another set ranging
about W.S.W.: in the Canary Archipelago, we have a simpler
structure of the same kind: in the Cape de Verde group,
which appears to be the least symmetrical of any oceanie,
voleanic archipelago,a N.W.and S.E. line formed by several

* Professors William and Henry Darwin Rogers have lately insisted
much, ina memoir read before the American Association, on the regu-
larly carved lines of elevation in parts of the Appalachian range.

+ Bulletin de la Soc. Géolog. tom. iii. p. 110
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islands, if prolonged, would intersect at right angles a
curved line, on which the remaining islands are placed.

Von Buch® has classed all volcanos under two heads,
namely, central volcanos, round which numerous eruptions
have taken place on all sides, in a manner almost regular,
and voleanic chains. In the examples given of the first
class, as far as position is concerned, I can see no grounds
for their being called “central'; and the evidence of any
difference in mineralogical nature, between central volcanos
and volcanic chains, appears slight. No doubt some one
island in most small volcanic archipelagos, is apt to be
considerably higher than the others; in a similar manner,
whatever the cause may be, that on the same island, one
vent is generally higher than all the others. Von Buch
does not include in his class of volcanie chains, small archi-
pelagos, in which the islands are admitted by him, as at the
Azores, to be arranged in lines; but when viewing on a
map of the world, how perfect a series exists, from a few
voleanie islands placed in a row, to a train of linear archi-
pelagos following each other in a straight line, and so on to
a great wall like the Cordillera of America, it is difficult to
believe, that there exists any essential difference between
short and long volcanic chains. Von Buch statest that his
voleanic chains surmount, or are closely connected with,
mountain-ranges of primary formation: but if trains of
linear archipelagos are in the course of time, by the long
continued action of the elevatory and volcanic forces, con-
verted into mountain-ranges, it would naturally result, that
the inferior primary rocks would often be uplifted and
brought into view.

Some authors have remarked, that voleanie islands oceur
scattered though at very unequal distances, along the
shores of the great continents, as if in some measure con-
nected with them. In the case of Juan Fernandez, situated
330 miles from the coast of Chile, there was undoubtedly a

* Description des Isles Canaries, p. 324.
+ Idem, p. 393,
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connexion between the volcanie forces acting under this
island, and under the continent, as was shown during the
eanhque of 1835. The islands, moreover, of some of the
which thus border are placed
in lines, rehned to tlmne, along which the adjoining shores of
the continents trend ; I may instance the lines of intersection
at the Galapagos, and at the Cape de Verde Archipelagos, and
the best marked line of the Canary Islands. If these facts
be not merely accidental, we see that many scattered vol-
canic islands and small groups are related, not only by
proximity, but in the direction of the fissures of eruption to
the neighbouring continents,—a relation, which Von Buch
considers, characteristie of his great volcanie chains.

In voleanie archipelagos, the orifices are seldom in acti-
vity on more than one island at a time; and the greater
ernptions usually recur only after long intervals. Observing
the number of craters, that are usually found on each island
of a group, and the vast amount of matter which has been
erupted from them, one is led to attribute a high antiquity
even to those groups, which appear, like the Galapagos, to
be of comparatively recent origin. This conclusion accords
with the prodigious amount of degradation, by the slow
action of the sea, which their originally sloping coasts must
have suffered, when they are worn back, as is so often the case,
into grand precipices. 'We ought not, however, to suppose, in
hardly any instance, that the whole body of matter, forming
a voleanic island, has been erupted at the level, on which it
now stands : the number of dikes, which seem invariably to
intersect the interior parts of every voleano, show, on the
principles explained by M. Elie de Beaumont, that the
whole mass has been uplifted and fissured. A connexion,
moreover, between volcanie eruptions and contemporaneous
elevations in mass® has, I think, been shown to exist, in my
work on Coral Reefs, both from the frequent presence of

*A nml.hr m:lnlwn is forced on us, by the phenomena, which

of 1835, at Conception, and which are
detailed in rny paper (vol. v. p. 601) in the Geological Transactions.
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upraised organic remains, and from the structure of the
accompanying coral-reefs. Finally, I may remark, that in
the same Archipelago, eruptions have taken place within the
historical period, on more than one of the parallel lines of
fissure: thus at the Galapagos Archipelago, eruptions have
taken place from a vent on Narborough Island, and from one
on Albemarle Island, which vents do not fall on the same
line; at the Canary Islands, eruptions have taken place in
Teneriffe and Lanzarote; and at the Azores, on the three
parallel lines of Pico, St. Jorge and Terceira. Believing
that a mountain-axis differs essentially from a voleano, only
in plutonie rocks having been injected, instead of voleanic
matter having been ejected, this appears to me an interest-
ing circumstance; for we may infer from it as probable, that
in the elevation of a mountain-chain, two or more of the
parallel lines forming it, may be upraised and injected within
the same geological period.
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CHAPTER VIIL

New South Wales—Sandsione formation e of
Cie cle Van Diemen’s

Laal Palaozoic /nml-on—Nam formation with volcanic rocks—
T'ravertin with leaves of extinet plants—Elevation of the land.—New
Zealand— King George's Sound—Superficial ferruginous beds—Su-
p«,cmt calcareous deposits, with casts of branches—Their origin from
of shells and corals— Their extent.— Cape of Good

ifted particles
u.,»—.lm of the granite and clay-slate—Sandstone formation.

Tur Beagle, in her homeward voyage, touched at New
Zealand, Australia, Van Diemen's Land, and the Cape of
Good Hope. In order to confine the third Part of these
Geological Observations to South America, I will here
briefly describe all that I observed at these places, worthy of
the attention of geologists.

New South Wales.—My opportunities of observation con-
sisted of a ride of ninety geographical miles to Bathurst, in
a W.N.W. direction from Sydney. The first thirty miles
from the coast passes over a sandstone country, broken up
in many places by trap-rocks, and separated by a bold
escarpement overhanging the river Nepean, from the great
sandstone platform of the Blue Mountains. This upper plat-
form is 1000 feet high at the edge of the escarpement, and
rises in a distance of 25 miles to between 3000 and 4000
feet above the level of the sea. At this distance, the road
descends to a country rather less clevated, and composed
in chief part of primary rocks. There is much granite,
in one part passing into a red porphyry with octagonal
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crystals 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 inhabitants 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 thiek-
ness; it consists of small grains of quartz, cemented by
white earthy matter, and it abounds with ferruginous 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 circumstance 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 d ly passed into argill
shale,—the effect probnbly, of this lower space having been
protected from strong currents during its elevation. The
d of the Blue M i ly 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 erystallized
with brilliant facets, that they evidently had not in their
present form been aggregated in any previously existing
K27
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rock.* It is difficult to imagine how these crystals could
have been formed; one can hardly believe that they were
separately precipitated in their present erystallized state.
Is it possible, that rounded grains of quartz may have been
acted on by a fluid corroding their surfaces, and depositing
on them fresh silica? I may remark, that in the sandstone
formation of the Cape of Good Hope, it is evident, that
silica has been profusely deposited from aqueous solution.
In several parts of the sandstone, I noticed patches of
shale, which nught at the first glance have been mistaken
for 3 their hori: 1 lamine, how-
ever, being parallel with those of the sandstone, showed that
they were the remnants of thin, continuous beds. One such
fragment (probably the section of a long narrow strip) seen
in the face of a cliff, was of greater vertical thickness than
breadth, which proves that this bed of shale must have
been in some slight degree consolidated, after having been
deposited, and before being worn away by the currents.
Each patch of the shale shows, also, how slowly many of
the ive layers of sand were deposited. These
pseudo-fragments of shale will perhaps explain in some
cases, the origin of apparently extraneous fragments in
crystalline metamorphic rocks. I mention this, because
1 found near Rio de Janeiro a well-defined angular fragment,
seven yards long by two yards in breadth, of gneiss contain-
ing garnets and mica in layers, enclosed in the ordinary,
stratified, porphyritic gneiss of the country. The lamine of
the fragment and of the surrounding matrix, ran in exactly
the same direction, but they dipped at different angles. I
do not wish to affirm that this singular fragment (a solitary

# 1 have lately scen, in a paper by Smith (the father of English
geologists), in the Magazine of Natural History, that the grains of
quartz in the mill-stone grit of England are often crystallized. Sir
David Brewster, in a paper read before the British Association, 1840,
States, that in old decomposed glass, the silex and metals scparate into
concentric rings, and that the silex regains its crystalline structure, as
is shown by its action on light.

@ The Complete Work of Charles Darwin Online:



SANDSTONE PLATFORMS. 133

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 npper 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,f
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. I have ascertained the
inclination of the ecdges 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 bauk 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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40 degrees: every one knows how steep such a slope would
appear on the land. Banks of this nature, if uplifted,
would probably have nearly the same external form as the
platform of the Blue Mountains, where it abruptly terminates
over the Nepean.

Current cleavage—The strata of sandstone in the low
coast country, and likewise on the Blue Mountains, are
often divided by cross or current lamine, which dip in dif-
ferent directions, and frequently at an angle of forty-five
degrees. Most authors have attributed these cross layers
to successive small accumulations on an inclined surface ;
but from a careful examination in some parts of the New Red
sandstone of England, I believe that such layers generally
form parts of a series of curves, like gigantic tidal-ripples,
the tops of which have since been cut off, either by nearly
horizontal layers, or by another set of great ripples, the
folds of which do not exactly coincide with those below
them. It is well known to surveyors that mud and sand
are disturbed during storms at considerable depths, at least
from 300 to 450 feet,* so that the nature of the bottom even
becomes temporarily changed ; the bottom, also, at a depth
between 60 and 70 feet, has been observedt to be broadly
rippled. One may, therefore, be allowed to suspect, from
the appearances just mentioned in the New Red sandstone,
that at greater depths, the bed of the ocean is heaped up
during gales into great ripple-like farrows and depressions,
which are afterwards cut off by the currents during more
tranquil weather, and again furrowed during gales.

Valleys in the sandstone platforms.—The grand valleys, by
which the Blue Mountains and the other sandstone plat-
forms of this part of Australia are penetrated, and which
long offered an insuperable obstacle to the attempts of the
most enterprising colonist to reach the interior country,
form the most striking feature in the geology of New South

* Sce Martin White, on Soundings in the British Channel, pp. 4
and 166.

+ M. Siau on the Action of Waves. Edin. New Phil. Journ. vol. xxxi.
1. 245,
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‘Wales. They are of grand dimensions, and are bordered
by contmuoun lmes of lofty cliffs. Itis not eday 40 conceive
a more le, than is p d to a person
wllkmg on the lummxt-plnns, 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 heyond
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 crawling 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 ‘communications on
the subject of these great valleys of New South Wales.
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of the Wolgan by a path (which I descended) partly cut by
the colonists, they cannot escape; for this valley is in every
other part surrounded by perpendicular cliffs, and eight
miles lower down, it contracts, from an average width of half
a mile, to a mere chasm impassable to man or beast. Sir
T. Mitchell* states, that the great valley of the Cox river
with all its branches, contracts, where it unites with the
Nepean, into a gorge 2200 yards wide, and about 1000 feet
in depth. Other similar cases might have been added.

The first impression, from seeing the correspondence of
the horizontal strata, on each side of these valleys and great
amphitheatrical depressions, is that they have been in chief
part hollowed out, like other valleys, by aqueous erosion ;
but when one reflects on the enormous amount of stone,
which on this view must have been removed, in most of the
above cases through mere gorges or chasms, one is led to
ask whether these spaces may not have subsided. But con-
sidering the form of the irregularly branching valleys, and
of the narrow promontories, projecting into them from the
platforms, we are compelled to abandon this notion. To
attribute these hollows to alluvial action, would be pre-
posterous; nor does the drainage from the summit-level
always fall, as I remarked near the Weatherboard, into the
head of these valleys, but into one side of their bay-like
recesses. Some of the inhabitants remarked to me, that
they never viewed one of these bay-like recesses, with the
headlands receding on both hands, without being struck
with their resemblance to a bold sea-coast. This is certainly
the case; moreover, the numerdus fine harbours, with their
widely branching arms, on the present coast of New South
‘Wales, which are generally connected with the sea by a
narrow mouth, from one mile to a quarter of a mile in
width, passing through the sandstone coast-cliffs, present a
likeness, though on a miniature scale, to the great valleys of
the interior. But then immediately occurs the startling
difficulty, why has the sea worn out these great, though

* Idem, vol. ii. p. 358.
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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 beent 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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Van Diemen’s Land.

The southern part of this island is mainly formed of
mountains of greenstore, which often assumes a syenitic
character, and contains much hypersthene. These moun-
tains, in their lower half, are generally encased by strata
containing numerous small corals and some shells. These
shells have been examined by Mr. G. B. Sowerby, and are
described in the Appendix ; they consist of two species of
Productu, and of six of Spirifera; two of these, namely,

P. rugata and 8. rotundata, resemble, as far as theu- xmperfect

dition allows of comparison, British

shells. Mr. Lonsdale has had the kindness to examine the
corals ; they consist of six undescribed species, belonging to
three genera. Species of these genera occur in the Silurian,
Devonian, and Carboniferous strata of Europe. Mr.
Lonsdale remarks, that all these fossils have undoubtedly a
Palwozoic character, and that probably they correspond in
age to a division of the system, above the Silurian for-
mations.

The strata containing these remains are singular from the
extreme variability of their mineralogical composition.
Every intermediate form is present, between flinty-slate,
clay-slate passing into gray-wacke, pure limestone, sand-
stone, and porcellanic rock ; and some of the beds can only
be described, as posed of a sili il layslate
The formation, as far as I could judge, is at least a thousand
feet in thickness: the upper few hundred feet usually consist
of a siliceous sandstone, containing pebbles and no organic
remains; the inferior strata, of which a pale flinty slate is
perhaps the most abundant, are the most variable; and these
chiefly abound with the remains. Between two beds of
hard crystalline limestone, near Newtown, a layer of white
soft caleareous matter is quarried, and is used for white-
washing houses. From information given to me by Mr.
Frankland, the surveyor-general, it appears that this Palwo-
zoic formation is found in different parts of the whole island ;
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from the same authority, I may add that on the north-eastern
coast, and in Bass’ Straits primary rocks extensively oceur.

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 breeciated scoriw, 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 argillaccous wacke, which
could be traced passing into partially altered scoriw. 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, described at St. Jago in the Cape de Verde group ;
and 1 should have thought that it had thus originated, had
I not found a similar substance, in cylindrical 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.

* Chloropbeite, described by Dr. MacCulloch (Western Islands,
vol. i. 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 totheair. May we suppose that olivine, in under-
going the remarkable change described at St. Jago, passes through
several states P
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TLravertin with extinct plants—Behind Hobart Town there
is a small quarry of a hard travertin, the lower strata of
which abound with distinct impressions of leaves. Mr.
Robert Brown has had the kindness to look at my speci-
mens ; he informs me that there are four or five kinds, none
of which he recognizes as belonging to existing species.
The most remarkable leaf is palmate, like that of a fan-palm,
and no plant having leaves of this structure has hitherto
been discovered in Van Diemen's Land. The other leaves
do not resemble the most usual form of the Eucalyptus, (of
which tribe the existing forests are chiefly composed,) nor
do they resemble that class of exceptions to the common
form of the leaves of the Eucalyptus, which occur in this
island. The travertin containing this remnant of a lost
vegetation, is of pale yellow colour, hard, and in parts even
erystalline; but not compact, and is everywhere penetrated
by minute, tortuous, cylindrical pores. It contains a very
few pebbles of quartz, and occasional layers of chalcedonic
nodules, like those of chert in our Greensand. From the
pureness of this caleareous rock, it has been searched for in
other places, but has never been found. From this circum-
stance, and from the character of the deposit, it was probably
formed by a calcareous spring entering a small pool or
narrow creck. The strata have subsequently been tilted
and fissured ; and the surface has been covered by a singular
mass, with which, also, a large fissure has been filled up,
formed of balls of trap embedded in a mixture of wacke and
a white, earthy, alumino-calcareous substance. Hence it
would appear, as if a voleanic eruption had taken place on
the borders of the pool, in which the caleareous matter was
depositing, and had broken it up and drained it.

Elevation of the land.—Both the eastern and western shores
of the Bay, in the neighbourhood of Hobart Town, are in
most parts covered, to the height of thirty feet above the
level of high-water mark, with broken shells, mingled with
pebbles. The colonists attribute these shells to the abori-
gines having carried them up for food: uidoubtedly, there
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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 heach 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.*

Evidence 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 ecither 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. Clarket 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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land,* T observed that the shores were'secattered to some
height, as at Van Diemen’s Land, with sea-shells, which the
colonists attribute to the natives. Whatever may have been
the origin of these shells, I cannot doubt, after having seen a
section of the valley of the Thames River (37° 8.), drawn by
the Rev. W. Williams, that the land has been there elevated :

on the opposite sides of this great valley, three step-like ter-
races, d of an ion of rounded
pebbles, exactly correspond with each other: the escarpe-
ment of each terrace is about fifty feet in height. No one
after having examined the terraces in the valleys on the
western shores of South America, which are strewed with
sea-shells, and have been formed during intervals of rest in
the slow elevation of the land, could doubt that the New
Zealand terraces have been similarly formed. 1 may add,
that Dr. Dieffenbach, in his description of the Chatham
Islands,} (S.W. of New Zealand) states that it is manifest
“that the sea has left many places bare, which were once
covered by its waters.”

King George's Sound.
This settlement is situated at the south-western angle of the
Australian continent : the whole country is granitic, with the

* I will here give a catalogue of the rocks which I met with near the
Bay of Islands, in New Zealand :—Ist, Much basaltic lava, and scori-
form rocks, forming distinct craters;—2nd, A castellated hill of hori-
zontal strata of flesh-coloured limestone, showing when fractured dis-
tinet crystalline facets: the rain has acted on this rock in a remarkable
manner, corroding its surface into a miniature model of an Alpine
country: I observed here layers of chert and clay iron-stone; and in
uu bed of  strea, pebbles of nhy-dm;—-&nl, The shores of the Bay

ish-gray colour, often
muhdmpa-a.-mh —wmmm by numerous
ferruginous seams, but without any distinct stratification or cleavage.
Some varieties are highly crystalline, and would at once be pronounced -
to be trap; others strikingly resembled r.l-y-dne slightly altered by
heat : I was unable to form any decided opinion on this formation,

+ Geographical Journal, vol. xi. pp. 202, 203,
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minerals i d
straight or curved laminge. lnmtuwa,!herwkwuld
be called by Humboldt, gneiss-g: , and it is k

that the form of the bare conical lulln, 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 described 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 cither 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 cause 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 caleareous 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 deseriptions of many distinguished 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 laminwe. The deposit
cousists either of a fine, white, calcareous powder, in which
not a trace of can be d d, or of ding],
minute, rounded grains, of brown, yellowish, and pnrp].\sh
colours; both varieties being generally, but not always,
mixed with small partieles 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-
Dbling 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 ealcareous
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 subsmnce, as fine as powdered chnlk Both of the

b d varieties of call
alternate with, and blend into, thin layers of a hard snb-
stalagmitic+ rock, which, even when the stone on each side

* I visited this hill, in company with Captain FitzRoy, and we came
1o a similar conclusion regarding these branching bodies.

+ 1 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. 1
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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contains particles of quartz, is entirely free from them :
hence we must suppose that these layers, as well as certain
vem like masses, have been formed by rain dlssolvmg the

matterand 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 undistinguishable 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

lly consist of the d rather firmer than the
surrounding matter, with the central parts filled, either with
friable calcareous 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 cauvses which determine water to dissolve
Time, 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
i it As all the abo d 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 cemented together
by calcareons 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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woody matter. These calcareous, branching bodies, appear
to have been formed, by fine calcareous matter being washed
into the casts or cavities, left by the decay of branches and
roots of thickets, buried under drifted sand. The whole sur-
face of the hill is now undergoing disintegration, and hence
the easts, which are compact and hard, are left projecting.
In caleareous sand at the Cape of Good Hope, I found the
casts, deseribed by Abel, quite similar to these at Bald
Head ; but their centres are often filled with black car-
bonaceous matter, not yet removed. It is not surprising,
that the woody matter should have been almost entirely
removed from the casts on Bald Head ; for it is certain, that
many centuries must have elapsed since the thickets were
buried; at present, owing to the form and height of the
narrow promontory, no sand is drifted up, and the whole
surface, as I have remarked, is wearing away. We must,
therefore, look back to a period when the land stood lower,
of which the French naturalists* found evidence in upraised
i]\ells of recent species, for the drifting on Bald Head of the

an sand, and the q embed-
ment of the vegetlble remains. There was only one ap-
pearance which at first made me doubt concerning the
origin of the cast,—namely, that the finer roots from dif-
ferent stems sometimes became united together into upright
plates or veins; but when the manner is borne in mind, in
which fine roots often fill up cracks in hard earth, and that
these roots would decay and leave hollows, as well as the
stems, there is no real difficulty in this case. Besides the
caleareous branches from the Cape of Good Hope, I have
seen casts, of exactly the same forms, from Madeira't and

* Sce M. Péron’s Voyage, tom. i. p. 204.

+ Dr. J. Macanlay has fally described (Eding. New Phil. Journ.
vol. xxix. p. 350) the casts from Madeira. He considers (differently
from Mr. Smith of Jordan Hill) these bodies to be corals, and the cal-
careous deposit to be of subaqueous origin. His arguments chiefly rest
(for his remarks on their structure are vague) on the great quantity of
the calcarcous matter, and on the easts containing animal matter, as
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from Bermuda; at this latter place, the surrounding cal-
careous rocks, judging from the specimt.-ns collected by
Lmut Nelmn, ue likewise similar, as is their subaérial
ing on the ification 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 casts, 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 §ound,
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

animal
what might have been expected. Mr. Anderson analyzed for Dr.
Macanlay part of a cast, and he found it composed of—

Carbonate of lime . . . . . . 7315
ke S [ ] M TR padls 4 g4
Phosphate of lime . . . . . . 88l
Animal matter . . . . . . 425
Sulphateoflime . . . . . . atace

a1

* 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

L2
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Péron, with whose observations and opinions on the origin
of the calcareous matter and branching easts, mine entirely
accord, that the deposit is generally much more continuous,
than near King George’s Sound. At Swan River, Arch-
deacon Scott* states that in one part it extends ten miles
inland. Captain Wickham, moreover, informs me that
during his late survey of the western coast, the bottom of
the sea, wherever the vessel anchored, was ined by
crow-bars being let down, to consist of white ealeareous
matter. Hence it scems that along this coast, as at Ber-
muda and at Keeling Atoll, submarine and subaérial depo-
sits are P ly in process of ion, from the
disintegration of marine organic bodies. The extent of
these deposits, considering their origin, is very striking ; and
they can be compared in this respect, only with the great
coral-reefs of the Indian and Pacific Oceans. In other parts
of the world, for instance in South America, there are super-
Jicial ealeareous deposits of great extent, in which not a trace
of organic structure is discoverable; these observations
would lead to the enquiry, whether such deposits may not,
also, have been formed from disintegrated shells and corals.

Cape of Good Hope.

After the accounts given by Barrow, Carmichael, Basil
Hall, and W. B. Clarke of the geology of this distriet, T
shall confine myself to a few observations on the junction of
the three principal formations. The fundamental rock is
granite, overlaid by clay-slate : the latter is generally hard,

seen in beds of sand in La Plata, cylindrical stems, which no doubt thus
originated ; but they differed much in appearance from these at Bald
Head, and the other places above specified.

¢ of the Geolog. Soc. vol. i. p. 320.

1 In several places I observed in the granite, small dark-coloured
balls, composed of minute seales of black mica in a tough basis. In
another place, 1 found crystals of black schorl radiating from a common
centre. Dr. Andrew Smith found in the interior parts of the country,
some beautiful specimens of granite, with silvery mica radiating or
rather branching, like moss, from central points. At the Geological
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and glossy from containing minute scales of mica ; it alter-
nates with, and passes into, beds of slightly erystalline, feld-
spathic, slaty rock. This clay-slate is remarkable from being
in some places (as on the Lion's Rump) decomposed, even
to the depth of twenty feet, into a pale-coloured, sandstone-
like rock, which has been mistaken, I believe, by some
observers, for a separate formation. I was guided by Dr.
Andrew Smith to a fine junction at Green Point between
the granite and clay-slate: the latter at the distance of a
quarter of a mile from the spot, where the granite appears
on the beach, (though, probably, the granite is much nearer
under-ground), becomes slightly more compact and erystal-
line. At a less distance, some of the beds of clay-slate are of a
homogeneous texture, and obscurely striped with different
zones of colour, whilst others are obscurely spotted. Within
a hundred yards of the first vein of granite, the clay-slate
consists of several varieties; some compact with a tinge of
purple, others glistening with numerous minute scales of
mica and imperfectly erystallized feldspar; some obscurely
granular, others porphyritic with small, elongated spots of a
soft white mineral, which being easily corroded, gives to this
variety a vesicular appearance. Close to the granite, the
clay-slate is changed into a dark-coloured, laminated rock,
having a granular fracture, which is due to imperfect crystals
of feldspar, coated by minute, brilliant, scales of mica.

The actual junction between the granitic and clay-slate
districts, extends over a width of about 200 yards, and con-
sists of irregular masses and of numerous dikes of granite,

led and ded by the clay-slate: most of the
dikes range ina N.W. and S.E. line, parallel to the cleavage
of the slate.  As we leave the junction, thin beds, and lastly,
mere films of the altered clay-slate are seen, quite isolated,
as if floating, in the coarsely-crystallized granite; but although
completely detached, they all retain traces of the uniform

Society, there are specimens of granite with crystallized feldspar
branching and radiating in like manner.
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N.W. and S.E. cleavage. This fact has been observed in
other similar cases, and has been advanced by some eminent
geologists,* as a great difficulty on the ordinary theory, of
granite having been injected whilst liquefied; but if we
reflect on the probable state of the lower surface of a lami-
nated mass, like clay-slate, after having been violently arched
by a body of molten granite, we may conclude that it would
be full of fissures parallel to the planes of cleavage; and
that these would be filled with granite, so that wherever the
fissures were close to each other, mere parting layers or
wedges of the slate would depend into the granite. Should,
therefore, the whole body of rock afterwards become worn
down and denuded, the lower ends of these dependent
masses or wedges of slate, would be left quite isolated in the
granite ; yet, they would retain their proper lines of cleavage,
from having been united, whilst the granite was fluid, with a
continuous covering of clay-slate.

Following, in company with Dr. A. Smith, the line of
junetion between the granite and the slate, as it stretched
inland, in a 8.E. direction, we came to a place, where the
slate was converted into a fine-grained, perfectly character-
ized gneiss, composed of yellowish-brown granular feldspar,
of abundant black brilliant mica, and of few and thin
lamine of quartz. From the abundance of the mica in this
gneiss, compared with the small quantity and excessively
minute seales, in which it exists in the glossy clay-slate, we
must conclude, that it has been here formed by the meta-
morphic action,—a circumstance doubted, under nearly
slmllar urcumsumcea, by some nut.hon The lamine of the

y ight ; and it was interesting to observe, that
as they assumed the character of gneiss, they became undu-
latory with some of the smaller flexures angular, like the
lamine of many true metamorphic schists.

Sandstone formation.—This formation makes the most

* See M. Keilhau's Theory on Granite, translated in the Edinburgh
New Philosophical Journal, vol. xxiv. p. 402.
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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 crystals, 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, 1
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 deseribedt a great sand: forma-
tion in nonhern Brn.ll resting on granite, and resembling
toa le degree, in ition 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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the Cape of Good Hope, or on the eastern and western
shores of Australia, or at Van Diemen’s Land. In the
northern island of New Zealand, 1 noticed some large
blocks of greenstone, but whether their parent rock was
far distant, I had no opportunity of determining.
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APPENDIX,.

DESCRIPTION OF FOSSIL SHELLS,
Br G. B. SOWERBY, Esq., F.L.S.

Smeuis from a tertiary deposit, beneath a great basaltic
stream, at St. Jago in the Cape de Verde Archipelago,
referred to at p. 4 of this volume.

1. LitroriNa Praxaxis. G@. Sowerby.

Testd subovatd, crassd, lavigatd, anfractibus quatuor, spiralitr
striatis ; aperturd subovatd ; labio columellari infimdque parte
anfractiis wltimi planatis : long. 0°6, lat. 045, poll.

In stature and nearly in form this resembles a small periwinkle;
it diffors, however, very materially in having the lower part of the
Iast volution, and the columellar lip as it were cut off and flattencd,
as in the Purpuree. Among the recent shells from the same locality,
is one which greatly resembles this, and which may be identical, but
which is a very young shell, and cannot therefore be strictly com-

2. Ceritmiom EMULUM. G, Sowerby.

Testd oblongo-turritd, subventricosd, apau subulato, anfractibus
decem leviter inralller m-mu, l:runu serio unicd tubunlanm
instructis, obsolete i
wltimo longé majori absque mlmwzu, sulcis duobus feré basali-
bus inatructo: labii externi margine interno intis crenulato :
long. 1°8, lat. 07, poll.

This specics resembles so nearly one of the shells brought to-

gether by Lamarck, under the name of Cerithium Vertagus, that at
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first sight T thought it might be identical with it ; it may be casily
distinguished, however, by its being destitute of the fold in the
centre of the columella 80 conspicuous in those shells. There is
only one specimen, which has unfortunately lost the lower part of
the outer lip, so that it is impossible to describe the form of the
aperture.

3. Vexus sowraxs. G, Sowerby.

Tetd rotundati, mmmd. Levisculd, orassd ; costis obtusis,

e tuberculatim solutis ;

ared cardinali posticd alnm valvw latiuseuld ; impressions

subumbonali posticd circulari : lmg. 18, alt. 1'8, lat. 15,
pol.

A shell which is intermediate in its characters, taking its place
between the Venus verrucosa of the British Channel and the
V. roualina of Rang of the western const of Africa, but sufficiently
distinguished from both by its broad, obtuse, concentric xibs, which
are divided into tubercles both before and behind. It is also of a
more circular form than cither of those species.

The following Shells, from the same bed, as far as they can
be distinguished, are known to be recent species.
Porvora Foevs.
AMPHIDESMA AUSTRALE. Sowerby.
Coxus vExvLatus. Lam.
FissURELLA COARCTATA.  Kii
. Perxa,—two odd valves, butin lucl\ condition that it cannot
be ldmuﬁed

9. OsTREA cORNUCOPLE. Lam.

10. Arca ovara. Lam.

11. Pateria Nomita,  Budgin.

12. TURRITELLA BICINGULATA?  Lam.

13. StroMBUS,—too much worn and mutilated to be identified.

14, Hirpoxyx RADIATA. Gray.

15. Natrca vner.  Valenciennes.

16. Pretes, which in form resembles opercularis, but which is
distinguishable by several characters. There is only a single valve,
wherefore I cannot consider myself warranted to describe it.

17. Pupa suppiapiaxa. King.

18, Trocuvs—indeterminable,

TR
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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 Heliz 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. CoonLoGeNA AURIS-VULPINA. De 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 Lis own, and
which was said to be from China. The representation which he
has given s taken from this individual, and appears to me to have
been only a cleaned specimen of the St. Helena shell. Tt is easy to
suppose that a shell from St. Helena might have been cither acci-
dentally or interestedly, after passing throngh two or three
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 Awuris-vulpina. Lamarck has placed it as the second
species of his genus Struthiolaria, 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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if he had placed it with his Auriculw. A variety of this species
oceurs, which may be characterized as follows :—

COCHLOGENA AURIS-VULPINA, var.

Teatd eubpyramidali, aperturd breviori, labio tenwiori: lomg.

1°68, apertura 076, lat. 087, poll.

Ons.—The proportions of this, differ from those of the usual
varioty, which aro as follows:—Length 1:65, of the aperture 1+,
width 0-96 inches. It is worthy of observation, that all the -I:ells
of this variety came from a different part of the island, from the
foregoing specimens.

2. CocnLoGeNA Fossiuis,  G. Sowerby.

Testd oblongd, crassiusculd, spird subacuminatd, obtusd, anfrac-
tibus sen’s, subventricosis, leviter striatis, suturd profunde
impressd ;. aperturd subovata ; peritremate continuo, subin-
crassato ; wmbilico pareo : long. 0°8, lat. 0-37, poll.

This species is of the stature of C. Guadaloupensis, but may
easily be distinguished by the form of the volutions and the deeply-
marked suture. The specimens vary a littlo in their proportions.
This specics was not obtained by Mr. Darwin, but is from the
collection of the Geological Society.

1. CocHLICOPA SUBPLICATA. G Sowerly.
Testd oblomgd, sulacuminato-pyramidali, apics obtuso, anfrac-
tibus novem lavibus, postice subplicatis, suturd crenulatd ;
aperturd ovatd, posticé acutd, labio externo tenui ; columelld
obsoleté subtruncatd ; umbilico minimo : long. 0+93, lat. 0-28,
This and the following are placed with De Ferussac's sub-genus
Cochlicopa, because they are most nearly related to his Cochlicopa
Jolliculus. ~ As species they are, however, both perfectly distinct,
being much larger, and not shining and smooth like €. Folliculus,
which is found in the South of Europe and at Madeira. Some
very young shells and an egg were found, which I conjecture to
belong to this species,
2. CoCHLICOPA TEREBELLUM. G. Sowerly.
Testii oblongd, cyli idali, apico obtusiusculo, anfrac-

tibus _ septenis, Immbuu» suturd posticé crenulatd ; aperturd
ovali, posticé acutd, labio externo tenui, anticd declivi ; colu-
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melld obsoleté truncatd, umbilico minimo; long. 077, lat.
0:25, poll.

This species differs from the last in being more eylindrical, and in
being nearly free, when full grown, from the abtuse folds of the pos-
terior volutions, as well as in the form of the aperture. The young
shells of this species are longitudinally striated, and they have some
very obsoleto longitudinal folds.

1. HELIx BILAMELLATA. G. Sowerby.

Testd orbiculato-depressd, spird pland, anfractibus senis, ltimo
subtils ventricoso, superné angulari ; wmbilico pareo ; aperturd
semilunari, superné extis angulatd, labio externo tenui ; interno
plicis duabus spiralibus, posticd majori : long. 0°15, lat. 0-33,
poll.

The young shells of this species have very different proportions
from thoso marked above, their axis being nearly as great as their
width, The Inrgost specimen is white, with irregular forruginous
rays. This is very different from any known recent specis, although
there aro several to which it appears to have some analogy, such as
Heliz epistylium or Cookiana, and H. gularis: in both of these,
however, the internal spiral plaits are placed within the outer wall
of the shell, and not upon the inner lamina, as in Heliz bilamellata.
There is another recent species, which is somewhat analogous to
this; it is as yet undescribed, and differs from this and from
Cookiana, in the circumstance of its possessing four internal spiral
plaits, two of which are placed within the outer, and two upon the
inner wall of the shell; it was brought from Tahiti, in the Beagle.

2. Heurx rouyovox. G, Sowerly.

Testd orbiculs bdepressd, ibus sox, is, striatis ;
aperturd semilunari, Ial/w interno phcu tribus qnmlu s,
posticis gradatim majoribus, externo intiis dentibus quingue
instructo ; wmbilico medioeri ; lomg, 007, lat. 0°15, poll.

This is somewhat related to Helix contorta, of De Ferussac, Moll.

terr. et fluv. Tab. 51 A, f. 2; but differs from it in soveral par-
ticulars.

3. Hu.)x sPURCA. G Sowerby.
Testd suborbiculari, spird ided, obtusd ; ibus qua-
tuor tumidis, mbolnam. aperturd magnd, peritremate tenui ;
umbilico pareo, profundo ; long. 0°1, lat. 0°13, poll.
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Easily distinguished from Helia polyodon, by its wide, toothless
aperture.

. Henix pieiioara. Ga s,mrb%

Testd orbiculate f', dy datis, striatis ;
mectud oemsilaniare.: (1) xolkna pioes dishus. eviruliu,
posticd majori ; umbilico magno ; long. 0°04, lat. 0°1, poll.

This must be regarded as perfectly distinet from Heliz bilamellata,

on account of its form ; its umbilicus is much larger, its spire is not
flat, nor is the posterior edge of each volution angular. There are
specimens, which must be referred to this species, found with the
foregoing species, and with the Coglogena. fossilis, which latter is
associated with a living Succinea, in the modern calcarcous sand-
stone.

PALZEOZOIC SHELLS FROM VAN DIEMEN’S LAND,

REFERRED TO AT P. 138 OF THIS VOLUME.

1. PRODUCTA RUGATA.

This is probably the same species with that named Producta
rugata by Phillips (Geology of Yorkshire, part ii. plate vii. f. 16) :
it is, however, in too imperfect a condition to allow me to decide
positively.

2. Probucta BRACHYTHERUS. G Sowerby.

Producta, testd subtrapeziformi, compressd, parts anticd latiori,

sub-bilobd, posticd augustiori, lined cardinali brevi.

The most remarkable characters of this species, are the shortness
of the hinge-line, and the comparative width of the anterior part:
its outside is ornamented with small, blunt tubercles, irregularly
placed : it is in limestone, of the ordinary grey colour of mountain
limestone. Another specimen, which I suppose to be an impression
of the inside of the flat valve, is in stone, of a light, rusty-brown
colour.  There is a third specimen, which I believe to be the im-
pression of the inside of the deeper valve, in a nearly similar stone,
accompanied by other shells.
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1. SPIRIFERA SUBRADIATA. G Sowerly.
Spirifera, testd lwvissimd, parte mediand latd, radiis lateralibus
utriusque lateris paucis, inconspicuis.
The breadth of this shell is rather greater than its length. The
rays of the lateral surfaces are very fow and indistinet, and the
medial lobe is uncommonly large and wide.

2. Serurmra RoTUNDATA?  Phillips's Geology of Yorkshire,
plix. £ 17.

Although this shell is not exactly like the figure above reforred to,
it would perhaps be impossible to find any good distinguishing
character.  Our specimen is much distorted; it is, morcover, an
example of that sort of accidental variation that shows how little
dependence ought, in somo instances, to be placed npon particular
characters; for the radiating ribs of one side of one valve, are much
more numerous and closer than thoso on the other side of the same
valve.

3. SPIRIFERA TRAPEZOIDALS. G Sowerly.

Spirifera, testd subtetragond, mediand parte profundd, radiis
nonnullis, subinconspicuis ; radiis lateralibus utriusque lateris
septem ad octo distinctis: long. 15, lat, 2-, poll.

There are two specimens of this, in a dark, rusty, gray limestone,

probably bituminous.

SPIRIFERA TRAPEZOIDALIS, var.? G. Sowerby.
Spirifera, testd radiis lateralibus tripartitim divisis, lineis incre-
menti antiquatis, coteroquin omnind ad Spiriferam trapezoi-
dalem simillimd.

At first T hesitated to unite this to Spirifera trapezoidalis, but
obserying that at the commencement the radiating ribs were simple,
and knowing that these are subject to variations, I have thought it
best merely to distinguish this specimen as a variety.

There are soveral other, probably distinct, species of Spiriferes,
but as these are only casts, it is obviously impossible to give the
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extornal characters of the species. Since, however, they are very
remarkable, T have thought it advisable o give a name, together
with a short description of each.

4. SPIRIFERA PAUCICOSTATA. G Sowerby.

Length equal to about two-thirds of its breadth ; ribs few and
variable.

5. Semwena Veseonrimo. G, Sowerly.

Breadth more than double its length, radiating ribs rather large,
distinet, and not numerous ; posterior inner surface covered with dis-
tinot punctulations in both valves,

6. SeuurEra Avievia. 6. Soverly.

The proportions of this species aro very remarkable, inasmuch as
it appears to have been nearly three times as wide as it is long; the
radiating ribs are not very numerous, and the internal posterior sur-
face of one valve alone (the large valve) has been punctulated. In
its proportions, it resembles Phillips's Spirifera convoluta,® but as
our Sp. avicula is only a cast of the inside, its proportions are not so
abnormal as those of Sp. convoluta.

A specimen which is very much pressed out of its natural shape,
Dut which still appears to differ somewhat in its proportions, shows
not only the cast of the inside, but also the impression of the out-
side; its radiating ribs are very irregular, and numerous, but it
must be regarded as doubtful whether some of them be not principal
and others only interstitial : their i ity renders it impossible to
decide.

* Geology of Yorkshire, Part 2. Plate IX. f. 7.
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DESCRIPTION OF SIX SPECIES OF CORALS,
FROM THE PALKEOZOIC FORMATION OF
VAN DIEMEN'S LAND.

Br W. LONSDALE, Esq, F.GS.

1. SteNororA TasMANIENSIS, sp. n.*

Branched, branches cylindrical, variously inclined or contorted ;
tubes more or less dxwrgml, mouths oval, divisional rnigu
strongly tuberculated ; i of successive in
each tube, 1—2.

Tms coral, in its general mode of growth, resembles Calamopora
(Stenopora ?) tumida, (Mr. Phillips, Geol. Yorkshire, Part II.
PL 1, fig. 62), but in the form of the mouth and other structural
details, the differences are very great. Stenopora Tasmanicnsis
attains considerable dimensions, one specimen being 43 inches in
length, and half an inch in diameter.

The branches have individually great uniformity in their circum-
ference, but they differ with respect to cach other in the same spe-
cimen ; and there is no definite method of subdivision or direction
of growth. The extremities are oceasionally hollow ; and one
specimen, about 1} inches in length, and half an inch in breadth, is
crushed completely flat. The tubes, in the best exposed cases, have
considerable length, springing almost solely from the axis of the
branch, and diverging very gently ill they nearly reach the circum-
forence, where they bend outwards. In the body of the branch,

the characters of this genus are unpublished, it has been thought

ndv\-bh-nl to give them fully in this notice, a very few specics only having

been examined. The coral is essentially composed of simple tubes, variously

ted and radiating outwards. The mouth is round or oblong, and sur-

rounded by projecting walls, havivg along the crest a row of tubercles. The

‘mouth originally oval is gradually narrowed (arevdc) by a band projecting from
the tnner wall of the tube, and is finally closed.

M
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the tubes are angular from lateral interference ; but, on approaching
tho outer surface, they become oval in consequence of the inter-
spaces produced by the greater divergonce, Their diameter is very
uniform throughont, with the exception of the narrowings near the
terminations of the full-grown tubes. The walls in the interior of
the branches were apparently very thin, but there is a relatively
considerable thickness of matter at the circumference, No traces
of transverse diaphragms have been noticed within the tubes,
Casesillustrative of the changes to maturity and final obliteration

cases they are in contact; but, in ofhers, they are separated by
grooves of variable dimensions, in which very minute foramina or
pores may be detected. As the mouth approaches towards matu-
Tity, the grooves are more or less filled up, and the walls thicken, a
row of very minute tubercles being discoverable along the crest. At
this stage, the inner side of the tube ceases to be vertical, being
lined by a very nmarrow inclined band. The mature mouths are
separated by a bold ridge, generally simple, but not unfrequently
divided by a groove; the double as well as the singlo ridge being
surmounted by a row of prominent tubercles almost in contact
with each other. Ouly one example of the filling up of the mouths
has been observed, but it affords satisfactory evidence of a gradual
expansion of the inner band, beforo alluded to, and a final meeting
in the centre. In this extreme state, there is a general blending of
details, but the tubercles are for the most part distinct.

In this species, proofs of a narrowing of the mouth previously to
the formation of the perfect tube, and the final contraction, are not
very prominently exhibited in the long cylindrical straight branches;
but near the point where the tubes bent outwards, there is an annu-
lar indentation, which may bo traced successively from cast to cast

to this species, but in which the tubes diverged outwards very
rapidly, the narrowing is strongly marked, but not to an equal ex-
tent throughout the specimen.

The matrix, in which the fossil is imbedded, is a coarse calea-
reous shale, or a gray limestone; and in which occur also Fenestella
internata, &e.
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2. STENOPORA OVATA, &p. 1.

Branched, branches oval ; tubes relatively short, divergence great ;
mouths round ; contractions or irvegulavities of growth nu-
merous.

The characters of this species have been very imperfectly ascer-
tained. The branches aro not uniformly oval, oven in apparently
the samo fragment. The tubes diverged rapidly along the line of
the major axis, and had but a very limited vertical growth. Their
casts exhibit @ rapid succession of irregularities of development.
The mouths, as far as they can be determined, were round or
slightly oval, and the dividing, tuberculated ridges sharp; but in
consequence of the outer surface not being exposed, their perfect
characters, and the changes incidental upon growth, could not b
ascertained.

The coral is imbedded in a dark gray limestone.

1. FENESTELLA AMPLA, 5p. D,

Cup-shaped ; celluliferous surface internal ; branches dichoti-
mous, broad, flat, thin ; meshes oval ; rows of cells mumerous,
rarely limited to tiwo, alternate ; transcerse connecting processes
sometimes cellular ; inner layer of mon-cellular surface very
Jibrous ; external layer very granular, non-fibrous ; gemmu-
liferous vesiclo ? small.

Some of the casts of this coral have a general resemblance to
Penestella polyporata, us represented in Captain Portlock’s Report
on the Geology of Londonderry, PL XXIL A. fig. 1 a, 1d; but
there is no agreement between the Van Diemen's Land fossil, and
the structure of that species as given in Pl XXIL figure 3. of
the same work, or in Mr, Phillips' original figures, Geology of
Yorkshire, Part 2, Pl L. figures 19, 20. A general resemblance
also exists between Fonestella ampla and a coral obtained by Mr.
Murchison from the carboniferous limestone of Kossatchi Datchi, on
the eastern flank of the Ural mountains, but there is again a marked
difference in structural details.

Fenestella ampla attained considerable dimensions, fragments ap-
parently of one specimen covering an area of 4} inches by 3 inches ;
and it displays cousiderablo massiveness of outline, the branches at
the points where_they dichotimose often exceeding the tenth of an
inch in breadth.

u 2
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In the general aspect of the coral a considerable uniformity pre-
vails, but the branches vary in breadth, swelling out greatly near
the bifurcations; nevertheless, there is no marked difference of
character between the base and the upper part of the cup, even in
the number of the rows of cells.

In the best state of the cellular surface, which has been noticed,
the mouths of the cells are relatively large, round or oval, and are
defined by a slightly raised margin; and an undulating, thread-like
ridge winds between them, dividing the interspaces into lozenge-
shaped arcas. The rows of cells,immediately preceding the bifurcation,
sometimes amount to ten, and after the separation generally exceed
two. The mouths of the lateral rows project into the meshes; and
the transverse connecting processes are sometimes cellular. The in-
terspaces between the mouths, as well as the undulating ridges, are
granular, or very minutely tuberculated. Internally, the cells ex-
hibit the usual oblique arrangement, overlying each other, and ter-
minating abruptly against the dorsal part of the branch. The per-
fect casts of the cellular surface give the reverse of the characters
just noticed, but more generally the impressions display scarcely a
trace of any other structure than longitudinal rows of circular
mouths,

On the inner layer of the non-cellular surface, twenty well-
marked parallel fibres, with intermediate narrow grooves or corre-
sponding casts, may sometimes be deteeted, and the number is
always considerable. The mode of preservation did not permit the
true nature of the fibres to be discovered, but in consequence of
‘what has been noticed in other species, it is inferred that they are
tubular. Their range is considerable, but in the specimen, which
exhibits their structure most fully, they are frequently cut off by
circular foramina, Their perfect surface is minutely granular.
The outer layer, or back of the brauches, is composed of an uiform
orust without any indications of ibres, but covered. with numerous

i papillee, and pores p g the sub-
stance of the layer.

The only indications of gemmuliferous vesicles, are emall cireular
pits occasionally situated over the mouth, and agreeing in position
with the vesicles, which in other cellular genera, have been con-
sidered as gemmuliferous. In the Russian specimen beforo alluded
to, casts of similar pits are very uniformly distributed between the
casts of the mouths.

The youngest state of the coral has not been noticed, nor have
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any marked changes incident upon age, excopt the gradual thicken-
ing of the non-cellular surface, by the coating over of the fibrous
Iayer,

The matrix of the specimens is a dark grey splintery or an earthy
Timestone.

2. FENESTELLA INTERNATA, Sp. D.

Cup-shaped; celluliferous surface internal ; branches, dichotimous,
compressed, breadth variable ; meshes oblong, narrow ; rows of
colls 2—5, divided by longitudinal ridges ; transcerse connect-
ing processes short without cells; non-cellular surface, inner
layer, sharply fibrous, outer layer, minutely granular.

By the delicacy of its structure, this species is casily distinguish-
ablo from Fin. ampla; and in the rows of cells varying from two
to five, as well as in their mode of development, there are further
well-marked differences. It appears to have attained considerable
dimensions, fragments having been noticed an inch and a-half in
Iength and an inch in breadth.

The branches vary in width, swelling out gradually towards the
bifarcations, but without any alteration in the form or size of the
meshes; and as far as the state of the specimens will permit an
opinion to be formed, no marked changes oceurred during the deve-
lopment of the cup, except one about to be noticed. On the cellu-
liferous surface of the branches, considerable, but uniform, altera-
tions take place between the successive bifurcations. For a short
distance above the point of separation, the branch is narrow and
angular, and traversed along tho centre by a ridge, and thero is only
one row of cellular mouths on each side. As the branch grew, the
ridge widened, and ultimately became celluliferous, a row of mouths
springing from its placo (internata). The three ranges of cellular
openings are, in this state of the branch, separated by two ridges,
and these, as the development advanced, again widened and became
collular, the five rows being divided by four ridges. This appears
t0 be the extreme stage of growth, another bifurcation taking place
immediately after. In the earliest formed part of the cup only two
or three rows of mouths prevail ; and where the number is greater,
a cortain amount of irregularity in the linear arrangement is percep-
tible, resulting from the lateral expansion of the branch.

In the best preserved specimens, the mouths are relatively large,
round or oval, and the margin is slightly raised. In the middle
rows they are parallel or nearly parallel, and in the direction of the
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axis of the branch; but in the side rows they are often obliquely
placed, inclining towards the meshes. In these nearly perfect speci-
mens the dividing ridges are thread-like and slightly waved, but
there is no trace of the lozenge-shaped compartments so distinetly
exhibited in Fenestella ampla. The interspaces between the mouths
are flat or slightly convex. In specimens less finely preserved, or
deprived of the original surface, the mouths are not uniform in out-
line, and have no projecting margin. The dividing ridges are also
relatively broader; and the whole surface, including the transverse
connecting processes, is granular or minutely tuberculated.

The inner layer of the non-cellular surface is sharply fibrous, and
the same structure may be more or less clearly detected in the
transverse, connecting processes. The number of fibres on the
branches do not apparently exceed twelve, and they are in general
less numerous. Their range is considerable, additional ones being
interpolated as the branch widens; and their surface is minutely
tubereulated. No scparate, circular foramina were noticed. The
outer layer is uniformly granular, where completed, but every inter-
mediate state from the sharply fibrous may be traced on the same
specimen.

No distinct proofs of gemmuliferous vesicles have been observed,
but in a specimen, which is believed to exhibit impressions of this
specics, there are oceasionally to be detected, near the mouths,
hemispherical casts, perfectly rounded on the surface, and evidently
unconnected immediately with the interior of the cells, and which it
is presumed may represent those vesicles. Fenestella internata
appears to be an abundant fossil, one slab nearly eight inches long
and six wide, being covered on both sides with fragments of it, and
numerous smaller specimens occur in the collection. The matrix
is chiefly a coarse gray calcareous shale, but it is sometimes a splin-
tery limestone, or a hard ferruginous or light-coloured clay-stone.

3. FENESTELLA FOSSULA, sp. .
Cup-shaped, celluliferous surface internal ; branches dichotimous
slender ; meshes oval ; rows of cells, two ; transverse processes
Uular ; inner layer of surfuce minutely

JSibrous ; eaternal layer smooth or granular.

Tn general aspect and structural details, this species bears a great
resemblance to Fenestella flustracea of the magnesian limestone of
England, (Retepora flustracea, Geol. Trans., 2nd Series, Vol. IIL.
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. XIL f. 8), but it differs from it in the peculiar character
exhibited in the cast of the celluliferous surface, the nature of which
will be given in noticing that surface.

The principal specimen is a nearly perfect oup 13 inches in height,
and about two inches across the widest, compressed part. There
are no marked variations of character, but occasionally, irregu-
larities of growth, due, apparently, to accidents during progressive
development.

The following details have been obtained from casts, no perfect
surface having been noticed.—The branches had great uniformity of
dimensions, swelling but very slightly at the distant points of bifur-
cation, and their thickness was apparently nearly equal to their
breadth. The cast of the cellular surface is traversed along the
centre by a sharp narrow trench (fossula), with nearly vertical
sides, the distinguishing character between this species and Fen.
Austracea.  The cylindrical casts of the mouths, or the interior of the
cells, are arranged in a single row on each side of the trench, and
no increaso of number is clearly perceptible at the bifurcations.
Along the centre of the trench is a row of indentations or minute
conical pits, a character noticeable in other species, particularly in
Fon. flustracea. They are plainly not casts of cellular openings,
but of relatively large papille. Traces of such projections have
aso been noticed in several other instances.

The mouths of the cells, in the minute fragment which has been
obtained exhibiting them, are large, round, slightly projecting, and
not very distant, and in the same atom is an imperfect keel. The
remains of the non-cellular surface exhibit no characters requiring
notice, but indications of a striated and smooth layer have been
observed.

The two specimens which afforded theso structural details have a
matrix of dark-coloured, hard limestone.

HEMITRYPA SEXANGULA, Sp. 1L
Net-work fine, hewagonal ; meshes round in double rows.

The coral to which the above inefficient characters are applied, is
imbedded in the shaly surface of a dark, hard limestone. It is
about an inch in breadth aud half an inch in height, and consists of
two layers of net-work,—one presenting quadrangular meshes, and
the other hexagonal, with a round, inner area; and over a consider-
ablo part of the specimen, the quadrangular network has been
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removed, whereby the connexion of the two structures is perfectly
exposed.

This fossil is belioved to agree completely in its essential generio
characters with those of Hemitrypa (Pal. Foss. Cornwall, p. 27),
but its state of preservation, and some facilities afforded by it for
determining structural details, have led to an inference respecting
its nature somewhat different from that given in the work just
quoted.

The inner surface of Hemitrypa oculata (loo. cit.) is described as
“marked with radiating ridges,” having intervening  oval depres-
sions, which penctrate only half through the substance of the coral,
and no whero reach the outer surface.” The equivalent portion of
the Van Diemen's Land specimen agrees perfectly with this state-
ment, except in the form of the meshes or depressions it s, how-
ever, not merely “like some Fenestellm,” but it possesses all the
essential characters of that genus, and is believed to be a fragment
of Fen. fossula. This inference is drawn from a minute portion
mechanically detached, and which exhibited a row of large, round,
projecting, cellular mouths. The external surface of Hem. oculata
is described as “wholly covered with numerous round pores or
cells"—* associated in double rows,” and the corresponding portion
of Hem., sexangula has been ascertained to consist also of a similar
surface of double rows of ronnd meshes or “ pores,” but with hexa-
gonal boundaries ; and they are shown, as exhibited by the specimen
in its embedded state, to penetrato to the surface of the Fenestella
or quadrangular net-work.

These details are concoived to be sufficient to establish a generic
agreement between tho Van Diemen's Land coral and Hemitrypa
oculata ; and an examination of an Irish specimen of that genus
has fally confirmed the structural details exhibited in the  inner
surface” of the specimen to which, provisionally, the name of Hemi-
trypa sexangula is applied.

Of the true nature of the external” net-work no opinion is
ventured, It is formed almost entirely of dark gray, calcareous
‘matter, filling apparently an originally cllular structure ; but there
are also a few small patches of the outer covering, consisting of an
opaque white crust on the surface, which was originally in contact
with the external net-work. That it was a parasite little doubt is

ined, and the interesti between the space occupied
by the doublo row of meshes, and that of the parallel branches of
tho Fenestella arises apparently from the latter having afforded
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suitable base lines for attachment. In the Van Diemen's Land
specimen, the agreement is marked by an increased breadth in the
net-work, and by a row of projecting points. There is also a re-
markable agreement between the arrangement of the months of the
Fenestella and the meshes of the * inner” net-work. Similar con-
formities are admirably shown in Mr. Phillips's excellent figures
(Pal. Foss, Pl. XIIL f. 38).

The solid portions of the structure being exceedingly fine, resem-
bling the thread of the most delicate lace, attempts to discover satis-
factorily internal characters proved unsuccessful, except in one place,
where a true cellular arrangement was believed to be visible.*
Of the nature of the investing crust, nothing also has been
determined,

Though the name Hemitrypa may be objectionable, as applied to
the corals under consideration, it lias been thought right to retain
the word, until the full characters of the genus shall have been
ascertained. =

FALXOUTH, January, 1844.

* A Codrington lens, half-an-inch in diameter, was invariably used in ex-
amining the corals described in this notice.
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on the structure of | agper, m.,gh, of, 45
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James llhnd, 105, 108, 113
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Keilhau, M., on granite, 150
Kicker Rock, 101
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‘Labrador feldspar, cjected, 41
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.myu.. extinet at St. l!nlznl %0

us beds of, 88
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Lavas, speifc gravity of 117, 124
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cﬂmpo-llinn of surfuce of
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surfaces, 118
extreme thinness of, 110
hesred e jnto hl.llodl, 2t the
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Lead, sepatation from silver, 119
Ia-m, M., on craters at Ascension, 35

iphate of, ut Ascenslon, 52
)

Lot, St. Helena, 84

sub-| Lyl M0 enaers of clevation, 04,
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on glossy coating to dikes, 77
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on chlorophiwite, 139
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streams, 103

on dland, 96
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action with earthy matter, &

Red Hill, 9, 10
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crystas of feldspar Ak fn 117 |Sandstone of Brast, 1
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Ve ut S, Hclens, 87

Otaheite, 25

Opysters, etnation of, 141
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, 67, 7
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on spharulites,
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e ‘mains at Huaheine, 27
hndvnht-lll, om st. Helens, 8 | Valleys, gorge-lks, at s«, Hefens, 01
$t. Helena, 73 uth Wales,
erater of elevation of, 93 in 8 .v
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WORKS IN THE PRESS,

THE REV. DR CROLY.
THE THE
her haractes and infiuenes on the ages i which they livd, con-
sidered in connection with the Christian dispensation, a series
of threo separate and independent volumes. T first, treating of the
PATRIARCHS, is in preparation.

NEW WORK BY THE ALTHOB OF “THE NOVITIATE.”
THE JESUIT IN THE FAMILY.

By Axouxw Sruxsrz, Author of “The Novite ;or, 8 Yeur amang
he English Jesuits,” 1 vol. post 8vo. (mearly ready.)

AUTOBIOGRAPHY OF it NEGRO SLAVE.
THE LIFE AND ADVENTURES OF ZAMBEA,
An African Negro Chief. Written by himself, 1 vol, post 8vo.
(nearly ready.)

MR. G. P. R, JAMES,
THE CASTLE OF EHRENSTEIN,
A Romance, by G, P, R, JaxEs, Esq., 3 vols, post 8vo,  (just ready.)

MR LEIGH HUNT.

| MEN, WOMEN, AND BOOKS:

A ConrrcrioN oF EssAys, by Leren HuUNT, 2 vols. post 8vo:
(very shortly.)

NEW NOVEL.
A WHIM AND ITS CONSEQUENCES.
3 vols. post 8vo. (juat ready.)
SIR JOHN HERSCHEL'S
b 'nn:

Made daring 3 recent ruidence at the Cara o Goo Hors,
Tn one volume, royal 4to. Illustrated by numerous Plate
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SAVAGE LIFE AND SCENES IN AUSTRALIA AND
NEW ZEALAND.

Being an Artist’s impressions of Countrics and People at the Antipodes.
By Grone Fmexcm AXGAS, Esq. In two vols, post 8vo., with
It Tllustrations.

umerous

“Theso are two volumes of with much of finer than
the Mr. Wmmunmﬁ-&mﬂm g
lvée,mdhnlhm.nnmhpoeﬂmlhd]ql N et o B
e has not_ the bias or coarseness of many who have gone out to the antipodes; he
has a il tasey n some sse 3 more culivaled mind, and is e abov the aimo-
sl 7

partizanship."—Spectator.
~Mmmmm,unmmmmm.m st nd an

fhe teo et ve ¢ osaiats 3 s
0 afford on the whole
Zealaid et publisbed. " Wechly Chronicte. e !
LEIGH HUNI'S SELECTIONS FROM THE ENGLISI POETS,
BXEMPLIPYING
I IMAGINATION AND FANCY.
HUMOUR.

volume is complete in itself, and preceded by an Essay illustrative
of the qualities respectively exemplified in the lelccl.!nnl the best pass-
ages are marked and commented upon by Mr. Lezax HUNT, who also
charsctarizos sach author.  Bound In- clotih, with gt odges, prioe

10s. 6d. each.
ions of the Press,on Wir Axp Huxous.
“The design of this delightful series extends beyond a callection of elegant extracts,
while it es. best features of such collections. The two volumes already
ished e wish o carry fa panionship

They are selections of some ol Ihr.- best (hings some of our best authors have said,
accompanied with short. but expositions and eoforcements of their beauties.
They are truly most ge —Esamincr.

ind a great deal more (han be looks
‘pages. Iuis the very essence of the sunniest
q'!ulhl !lvm Mﬁhmu"—dlh:.

re is something genial in the very title of this volume; and it does not belic its
e, Wit and Humour,” ormé & peudant to *Imagintion and Fancy, by the same
author. A like is embodied in once exbilarating
suggesive: it may charm(ivolous miads nto n!dnm, Jergdaerbprgr S
Athenaun.

A-Auxnvnormmovnvorn.-.l.

(Cnanies Hormax, E.q (‘;puln), Stranded in the Bay of Monte
Video, May 10, 1843. By Astiey Coorex Key, Commander, R.N.,
(late Lieut. of H. M. 8. Gorgon). 1 vol. 8vo. with numerous Plates.
Price 7s. 6d. cloth,
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SMITH, ELDER AND CO., CORNHILL, ™
“MODERN PAINTERS”
Voruse tne Frusr. By A GRApUATE op Oxromn. A New

Edition, revi the Author, being the Tuirp. In imperial 8vo.,
uniform with Vol. L

Treating of the and
GRADUATS 07 OxroRn.  In one volame, mperial $vo, price 10054,

7 Tevperod bty e B ek A8 o e
:a‘l:n“l‘l;mh :’Evlevdpﬂnmm and means, that has come within our

“ A work disting edlr]m Iﬂ.“nhl.i style of new to readers,
.un, .,"‘"‘:L. University

ﬁ mahdnwyund-ud.m-bom evidently bestowed

and who M
mmy..mmmqy _;-.;,m..?‘i?,‘u. SR

w,
ot 1o tako up a work more admirably conceived and written
lhnllhbumﬂu\nddnhnlruuy To a perfect idea of the scope of the itguiry,
ond & st ofall he e nq‘l; i dus irestment (o Gradusle uniies
considerable metaphy; er, extent of philosophi scientific knowledge,
:’Mu)hmwmmw humour

Ontord Gradusio s & bold. rovolationie fn at . o
acricom, . oo bas ssered and csablished e cims of Landscape
paintiog to a mucly gher rank han W bilherto second
of this remarkable work rises above the first. - indeed, we question if any but a high
order of mind wil embrace race the full grandeur o e design, o olow tho masecy analyis
by, which it propositins are elucidate.

ke st gy conts orwand s sclon ey u:d. we must hope, with still
igher effict, on the publio taste. He dircels his attention in the present
oo hou 16 idindnad aris to th art el Bridemndes

-¥R. JAMESS NEW ROMANCE.

A Roxaxcr. By G.P. R. Jauss,

Esq. 9 vols. post 8vo., 12, 11, Gd.
NEW VOLUMES OF MgLL JAMES‘S WORKS ILLUSTRATED,

THE KING'S HIGHWAY, lledhun Bvo. price . cloth,
‘Was pablished on the 12th instant
Vol n,

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

CLINICAL ILLUSTRATIONS THE DISEASES OF
INDIA: As Exhibited in the MEpIcAs HISTORY 0P A HODY oF
EunoreAx Sorniens, for  Series of Years from their Arrival in that
Country. By WrLLtAM GEpps, M.D., Member of the Royal M
Society of Edinburgh, and the Medical and Physical Society of Caleutts;
imd late Surgeon of the Madras European Regiment. In one vol., 8vo.
Price 16 cloth.
“A more elabarate display of medical statisties has rarely been given (0 the pablie. As
12 mount o fct he bok i eally, e beiev, uarialed”— Spectator
1 s handly possible o coneie 3 more complee medical than
ished by D, e has conferred . incslmable benefl upan medical science
mdnnpﬂcﬂlhnu'hlvpnb s interest or his daty can be without the book.”
—Indian N
“To the medical officers in India, and especially (o those about o procoed thither, this
il b found valusbi book of reerence, and well meris 1o be incoded n e st of
works with vl ces are equired o frovide themselves oa ining (he serice."—
Tviih and Foreign edical Revi:
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COLONIAL
An Histomions, POLITICAL, wnd STATISTICAL Accouxt of the
Brrrisn ts Corox1us and DEpExDENCTES. By CHARLES
PRIDHAN, Esq., B.A., Member of the Royal Geographieal Society, &e,

Voruss L—Comprising

THE AND 1TS

“The fit solume of o work intnded to completey exhibit Eoglan's Coonal Em-
pire. The author is Mr. Pridham, who, in & modest preface, apologizes for having at so
B a e a3 it Y W, The e s ket taes T Tk 7
either ability, rescarch, or knowledge. occupied with an excellent account of the
Mauriius, divided nta our parts gives its history from its discovery by the
Portuguese (o the present time ; describes its inhabitants, and their institu-
ions and states; the third s physical features and natural productions; and the fourth
s ‘commerce, is given on all these heads,
and he extent of the author’s design, and the evidence he gives of the requisito
qualification 1o carry it out satisfactorily, we make no doubt that his work will be a
valablo addition fo the ‘colonial empire. The present
volume is complele in itsell."—Britannia.

““This is the first volame important national work, The
instalment now before eresting informat :r
by far the most complete account of bas yet been given (0 the worl
“The author has the qualif t of the task which he has
set bimsell, _He is patient impartial.- .

< This s the frst volume completed in the spirit
with which the task has been are bound to say that the
ook is a standard one, Ewmpire’ bas met with a chronicler

bare i b s descipion of e Macrhis exiast, ‘Tho gt bas 80 aly
allthe authorities, but e has added information of bis

:
Comprising the best American Recelpts for the various Proparations of
that excellent Article. By Extza x.um, of Pllladelphia  Author of
“ American Domestio Cookery* “The Hi 3 Seventy-five
Receipts « Fronch Cookery, s, &oe Nesond e Foolscap 8vo,
sewed ln @ wr-pplr, prlu 44, 0d.

o Nent o the con sl w canno concalve & ore aceplabl prsent o he o of
s work.

Wik o Sxszox op zun Szava Axp Histoxx ox PALGS, fo tha
Roman Empire to Carlovingian Dynasty.,
By G. P. R. Jaxs, Esq. Anew edition, in demy 8vo., price 12+, cloth.
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SMITH, ELDER AND CO., 8

REV. H. MACKENZIE'S COMMENTARY.
comnuv ow THE HOLY GOSPELS,
rranged according to the TABLE 0¥ LESSONS PoR DATLY SERYICE ;
st Faaily Tdiie, B3 fos Tax: fugs MACE R ETRIMIAL
of Pembroke College, Oxford ; incumbent of Great Yarmouth. To bo
completed in Four Quarterly Parts, price 1a. 3d. cach. Part I. appeared
on April Ist. Part I, on ist July.

LIFE IN NORTH WALES.
LLEWELYN’'S HEIR
O, Noxru: Waue; its Maxxuns, Crsrons, and Sursmsrizioxs
during Century, illustrated by a Story founded on Facts. In
3 vols. po-tﬁw., price 12. 11a. 6d.
10 ral work, with more materil o orginal knowledge than ball he man-
larnuml novels that appear in the '— Spectat
‘e can most cordially recommend it as n !er]u of Sketches of North Wales well
usal ; so vario us e as welcome (o the
anllq\lzry 2 portilo of th aris 35 10 the eiure b of e sovel reade:

'—Literary

SCO’I’T]SH LYRICS
THE STRATHMORE MELODIST: *
Being a COLLECTION 0P ORIGINAL PoEMs AXD Soxas. By
JonN NIven. Feap. 8vo., price 3s.

MANAGEMENT OF RAILWAYS.

THE RATIONALE OF RAILWAY ADMINISTRATION.

With a view to the greatest possible amount of ACCOMMODATIO

cuEAPNESS, and sAVETY. By Tnonxtox HUNT. Iuﬂ\'u.,pvlcc?‘ G

{<This s the best pamphi, on Railaye that we bave seen for & oug

ing, bul_not_heavy ; husine logical in the- analyss
ot T e sl vl

RAILWAY SPECULATION.
THE LIABILITIES BY THE

i
e

And other Jorx s X Conpaxtes CONSIDERED; and

Rights and Tiabilites ariiog upon Travefers of Sharea. Weitten exgromly

for Non-Professional use. By Gronge HENRY LEWIS, of the Middle

Temple, Esq. Third Edition, in pm 8vo., price 1s. G

al and managing commitee-men vill find matier of
e Tt tract: 1. conting alo some. eurions

of the ruponsvhlllly ncurred by the stle of Letters of Alloiment, and Banker's

veceipis before.the 1ssue of seip, and of Scrip sl beloe ths companyis

Fegistered. It i, n short, a very uselol and tmely pubica =

“ 5 480 el o8 rohaces thep 0 thoae emd comsies s hwym
ks vetally ar, I o couchid . language 3o famils as 10 reach th dallestcom
hensions.”—English Gent!

“ir. Lews, in ths admirable and very timely treatise, assumes s the fact o the
sgnorance in which those persons aro nvolvd, who clotbe thomse the character
o projecors, ma comiice-men, and sharchalders In Jailway an - L shes Joinh
Stock Compa ot o iy e ol AR
s abide the day of reckoning, waaiog then, beore bandy o the lupomlbdl hich
Aiach o thee troe postion. 1L 18 & la, unlechnical satement, having foe s im &
practical beneft."—ZIron Z¥mes.
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THE JESUITS IN ENGLAND.
THE NOVITIATE:
S Excirn Jasurrs: a Persons] Naratre
the Cofeeional Moralty, and
mqu ho Jeuuits, By AxDREW Srerxerz, In one vol
wlee 10s. 64. bound in cloth.
& semarkablo ook—a revaler of secrts,and full of materials for thought
A e is 'riilm ilh overy sppesranea d honourable truthfulness. It
describes, St Rgitg nlnqy, hourly _occupations of the
Toacs Heotaats oF ST, T TG it Sk s e ekl und
together ; and depiets, with considerable acuteness and wwr, g on -
e, usceptbly homes-parposed i, while
readers shoukd be disposed ‘emscives of his vome, i will be ther ovn
fault if the readg of it bo roless—Brisih

“This is as singular a numw-u-—ﬂd—numwmm
of Dobiads; with i adriniagn of deaieg with the Jossit i Eaglnd ltead f Fepery

curious work."

-uun.a-nu. mmxuummum the Jesuit
system progares its navices for their duties, this i— s, for it is a
it ol o septmte s < The wk S B ool thror
by great u.mu. - be neillier conceals nor exaggerates: a spirl of candour pervades

should

narral ‘we know the
und Ilul Ill h.ve udupm‘. vllb Ill! or less of intensity, the process so vividly described
e e o i s SR B e B ....“.’," R,
o -3
agreeal troduced, and mmwﬁ of his narrative. ‘sufficient proof of
lul Acnnrlq that, though the Jesuits have many pens in this wlmry, ot one has been
ly enough fo impugn a sentence of his statements.’ ritania, |
“Mr, Steinmetz writes a most singular and interesting account of the Jesuit semi-

nary, and ‘his way of fifo there, . . . He scems 1o be a perfeetly honest and credible
informer, and bis to enlighten many a
who is meditating * submission (0 Rome, and the

¢ least resembling invective in the volume."—.

once
ery opportinely e a member

e a ey 4 haracer oftho sim bl nd e epel

narrative is well writlen, and as inleresting s we

an
“There is wwmmmunnnmu %,"‘.:f

matter. . . . The © !nqmlh(:ommul
iy, and Tisory of the Jesuils; will amply reward the

a
perusal’—Glabe.
£ Therwork b ol th neren o remmon sad o4 30 o ot bolinthd say
‘portion of it is fcttious. . . . The author writes weil, and sni
‘mind. mm .—‘lﬂ-hluﬂﬂ 'lll!‘a
-u-m--u—u-u-imqu-m—.m-m

nd_every
perusal"British Churchman,
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SMITH, ELDER AND CO., CORNHILL. 5

FIRST SERIES OF TALES OF THE OOI ONIES.
TALES OF THE

OPA-..!M!

By Ciranses Rowcrort, Esq., alate Colonial Magistrate. The

Edition. In foolscap 8vo., price Gs. cloth.—This work was orlulnd!y
published in 8 vols. post 8vo. at 14 112 6d., in which size two large
editions have been sold.

« “Tales of the Colonies * is an able and interesting book. The author bas the first
great requiale i it —a knowledge o the life he undertakes o deseibe; and bis
mater is sofid and real,

“ Thig is & Mal,udlumllhul rom ono of the bundles of waste paper in three
aivisions,caling Wbemselves *Dovels "—dtheniewm.

“Tho naryation has & deep and excilng interet, No mere romance, no wmere

fction, skilfully imagined o powerfully execated, cs
which it bears the nearest similitud
inferior (o that extraordinary hisiory."—Je
= Since e Ui of Webiscn Civon Mol ko ot plbing It (hoe
* Tales o the Calonies” *—Aletropeiitan Magosine.

“ ... . Romantic literaiure does instances of wonderful eseape

marvellous. “The book Inmﬂbsdylmlmdhﬂnllﬂh‘yﬂh:im“
hv!-vnyl_bh!hﬂr.-lme'le-zd a setiler’s that country ; and s
thickly interspersed with genuine and useful

surpass il. The work 1o
Robinsen Croe, 300 1 seareely, i at all

Chambers's Edinburgh Jowrnal
“Tho contents of the first volume surpass in interest many of e e of e
Walter Scol."—Westminster Review.
* An excendingy lively and inerestog narrative, which allrds a more siriking view
of the habits of emigrant colonial lfe than all the regular treatises, statistical returns, and
loratory lours which we have read. u combines the Sty of trath vith
the wuﬂ o€ 1 romance, d b whogether much of De Foe in s chara

ooy ot i et faa terary e e s
SECOND SERIES OF TALES OF THE COLO\'IE&
GER OF VAN
By C. Rowonoyr, Eep, Author o “ Tulesof the Cotosionr 1 8 vl
post 8vo. price 12 1

volumes bave the that
Author's previous work *Tales of the Colanics” No one has depicted colonial lie, as
settlements of Austzala, wid so much vigour and truth as M. Roweroll.
He rather seems {0 be a narrator of
manners, and his scenes are ail real. He has been compared to Do
Fnu, and the I-pr_ hjﬂ."-—ﬂnllnu.
 These v 8 tecond eres of “Tale of the Coones” s the poges

are marked by -vi—n- ‘which ‘such celebrity for the
Ses s, Tho orest; geeertly vestaioed s occasionally of the most
ghuacbing ond teiling Aliogether, there is o freshness about these volumes which

them out in strong contrast 1o the vapid productions with which the press is

Globe.

o' oo hory eyl the merhi o the o Tulesof the Cilonies” 0 repnd wle
hd-.d-pl--lvn-u-, g et 50 e by antvote . M. Rorreh
posecincs iavenon 10 . exiraondinsry degree, Tanner . Whick bo mumages
the escapes of the ,—and he produces, by the simplest incidents, most

of different
— scenes 5— "‘;-n.u-l a society totally from anything to

FANNY THE LITTLE MILLINER ; OR, THE RICH AND

THE POOR.
nyc-nu-lumm ln—nu..-.,l-d,‘-u-l
with o S A parts may be had

n'p-nlcly, price 1s. euch, sewed.
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MR. JAMESS RECENT NOVELS.
THE STEP-MOTHER.
By G, P, R. Janes, Esq. In 3 vols. post 8vo., price 12, 112, 6d—Just
. Lately publiched by the sme Author,

ARRAH NEIL; OR, TIMES OF OLD. Thrce vols. post
8vo., price 11 112, 6d.

THE SMUGGLER, a Novel. Threo volo,, price 12 11 6d.

NEW & ILLUSTRATED EDITION OF MR. JAMES'S WORKS.
THE WORKS OF G. P. R. JAMES, ESQ.
e e e
This handsome series of Mr. Jumes's Works has been carefully revised
by the Author; and is “ got up in that superior style, and agreeable sizo
of type, which renders it ft for every sge and every library.”

Contents :—Vol. 1. Tus Gresy. Vol. 5. PRILIF AUGUSTUS.
— 2. Manry ov Bureuxpy. | — 6, HExky oF Guiss.
~— 3, Tuz Hvoursors. — 7. MonLEY ERNSTRIN.
— 4. ONE IX A Tnousaxn. | — & Taz Ronnen.

Vol. 0, containing DARNLEY ; or, Tun Frewp ov Coru ov Goup,
on the 1st of July.

Vol 10, containing CorsE pE Luox, on the st of October.

“ Messrs. and Co., of Cornhill, bave just published the first volume of a
New Edition of the Works of this which has the advantage of the latest re-
‘visions and corrections of the autbor. The wrilings of James are so well known to the

i
i




SMITH, BLDER AND CO., CORNEILI. 7

LEIGH HUNT'S SELECTIOI\S OF POETRY.
IMAGINATION AND FANCY
Or, Sauzozions fum the ol e Poxs, lsrative of thoss First
Requisiten of their Art, with Markings of the best Passages, Critical
Notices o the Wriers, and sn Eaeey in Auewer o e Qnuuon.“ Wnu
18 Powter t* By Luiox Hopr. T vo. price
0s. 6. handsomely bound in a new kind of nlnth,m!t o 06, bourd,
nls volume is handsomely printed, and heautifully bound in a new style of ex-
quisito delicaey and richnes, In external beauly ¢ Imagination and Faney” equals any
ooks ha have appeared s and it will orm @ more cndurng memorial than any
other yolume that migh be mlm:lmlun ft for the coming season.”"—Spectator.
This s a Chrsimas g, worth balf @ dosen of the ‘Aunuals pat logether, and at
halt e ot o o of b Wo Bave e s 1k #0ch. & Bk, 4t 1 G aepk:
, the name of Leigh Hunt has ever presente e all
thon,qualited 1o do fwes o o chorming a subjec"— 2o icle.
“The yolume is, we trust, the precursor of many more, which will complete and do
Justice to the plan. The series <o completed would be the best ¢ clogant extracts’ in the
—Eraminer.
; “This is a charming yolume, both externally and internally it is most attractive

Dok hat every one who hus 8 tste uustbave, and every one who has ok

n.uu hm in order to acqu rold’'s Magazine.
ook i tastetally g i we should hink beiter of the bouse where we
saw a il read copy o it Iying about.”

gt bl by great critical
uwny. o et appreciation of those qualiies” P Herall.

““This elegant volame conains e most exquisite passages of he best Englsh
Poct,selectd and commented upon b Leigh Hunty and for ths e
‘apinion, no author Jiving so well qu.llﬁl:d ews.

The Smmud Volume of this s o, Wl‘l' AND HU‘OW,” is
& press, uniform wlkh “ Imagination and Fancy,

MRS. ELLIS'S MORAL FICTIONS.
ncmu OF PRIVATE LIFE.
Mas. Evuis, Author of the *Women of Boglund,” ke. &, ke,
Bhen Voo 4 complete in itself, au be purchased separately.
In 3 vols. feap. 8vo. beautifully Hiasented, prica 7a. 0d. cach I &
handsome and uniform cloth binding, or 10s. 6d. morocco. Contentsi—
Vol I “0: ox N %" Tun HALL
AxD zun Covraos” “Eiumy Eskpaun *Tus CORATE'S
/" and € MARRIAGE AS 17 MAY
Vol. IL  Misaxtinory,” and “Tus PAINS 0P PLEASING.”
Yol. 111, % PRETENSION ; or, the FALLACIES 0F FEMALE EDUOATION.”
uld give abundant eyidence, gratuitously offered to the wriler, thal these
simple stores were nol sent forh 1. o world without some degreo of adaptation to
its wants and its condition.”—ctuthor's Introductio

WAR WITH THE SIKHS.
THE PUNJAUB

Tieing o briel sccount of the Coutey of the Sik, its Extent, thory,
s, Religion,

Commerce,
By Lievr-Con. Steixpacw, late of the l.lmn quvlm. A ne'l
cdition, revised, with additions, including an account of the recent events
in the Punjaub. 1n post &vo. rice 58. cloth, with Map, The Map may
Ind scpernplipeioh s U MITENE G O e G
mueh information in this volume, condensed into brief it spece, about &
pmpll 1o wImm late occurrences have given a common interest.’—.

© The Comblete Work:of Charles Darwin Online



THE HAND-BOOK OF USEFUL AND ORNAMENTAL
AND :
Tncluding Artificial Flower-Making, Engraving, Etching, Painting in all
s styles, Modelag, Carring 1n Wod, Iyors, aad Shell, sho Pancy
of every Description. By a LADY. In one val. post 8vo., Land-
mely bound in cloth gilt, with Plates, price 10s. 6d.
A prettier and more uselul present could scarcely be selected for an ingenious
young Ildy, " ditlas.
desirous of filling leisure bours by following the occupations.
decrlid i e s s dor s wiboet 15 s o sl e ouions a0
Weekly Chronicle.

THE DUTIES OF JUDGE ADVOCATES,

Complled from Hzn Maszsty’s and the Hox. East Ixnia Cox-
#ANY'S MIITANY REGULATIONS, and from the Works of various
Writers on Military Law. By Captain R. M. Hucnzs, 12th Regiment

mbay Army ; Deputy Judge-Advocate General, Scinde Field Force.
Tu one vol. post 8vo., price 7s. eloths

i« Captin Haghes's litle volume on this important sabject wil well
ahvence o it ol et pertiong aigasobion WA o sbcly SPpmolod 1 3
n-pm,m.em-—w tes’ must have felt. the want of, even though tolerably well versed

“ A professional va om, tlating (0 most important duies,and exccutedin the
st et W s only complete separate treatise on the subject, (o
o oo gk value sud dneryig te sy of erery Dt o L, Cuceie.
This book is a digest as well as a compilation, and may be emphatically called
The Hand-Book ot Mikary Sustee "sheen
* We recommend the work (o every British officer.”—Army and Navy Register.

THE NOTE-BEOOK OF A NATURALIST.
By E. P, THosrsox. Post 8vo., price ds. cloth.

i+ The autho of this modeaty-syled +Xote-Bock | nat only posseses and comm
cales scientific intelligence, but be has travelled far and near, and from very infancy bee
devoted 10 natural history. . . . . We rely on ous to support our opinion
the very agreeable i s o Literary Gazelte.

1o ol that reaes to_ariginal obscrraton the <Note-Book of » Nalarlls fo

agrecable, interesting, and fresh. The e 1 and

vie with the observations of Jesse. * In fact, the nsiderable etween
the two authors. Anccdote is substantially the arer of 1 Wte P Spectator,

FINANCE AND COLONIES.
By Pustaus. In royal 8vo., price 4. Od. cloth,

PRYINGS OF A POSTMAN.
1n one vol. past 8vo., price 7s. 6d.
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SMITH, BLDER AND CO., CORNEILL. 9
THE LIGHT OF MENTAL SCIENCE;
Being an EssAx on MomAL TATNING. By Mrs. Lounox, Authoress
of * First Love,”  Dilemmas of Pride,” &c. &e.  In one vol. fexp. 8vo.,
price 3s. o
“One of the most philosophical books we have scen for a long time."—Observer.

SCENES IN THE LIFE OF A SOLDIER OF FORTUNE.
By a MexuER o7 THE nmmu. un-o-. In 12mo,, price 5s.

tale has o be the antobi
‘soldier, s Ib-:nl nnm lh: bunnmo( ho French, Republic ; muhﬁ:.p dm
1o iy whan becdme a teacher, told bis story 1o an English travelle, his pupl, who has

R el g s

COMMENTARY ON THE HINDU SYSTEM OF
MEDICINE.

By T. &. Wisx, M.D., Memmber of the Royal Collego of Surgeons and
of the Royal Medic l-nd Chirurgical Socioty, Correspos

of ilomathiy Boclety %
Paris ; B:npl Ao Bervimee o ont vol, 8v0., price 12, cloth.

Miscellancous,

A NEW SPIRIT OF THE AGE.
Containing Critical Essays, and Biographical Sketches of Literary and
other Eminent Characters of the Present Time. Edited by R. H.
HorxE, Esq., Author of * Orion,” “ Gregory the Seventh,” &e. &o.
These volumes aro illustrated with Engravings on steel, from new and
original Portraits of DICK kxS, TENNYS0N, CARLYLE, WORDSWORTIT,

TALFOURD, BROWNING, SoUTHWOOD Sy, and Miss MARTINEAU.
Second Edition, Revised by the Editor, with * Introductory Comments.”
In 2 vols, post 8vo., price 24, cloth.

“In the biographical sketches, the Editor has carefully excluded all disagrecable
personalities and all unwarrantable ancedotes. The criticisms are enirely upon abstract
grounds. He may be often bt it is with a clear couscience.”—Exditor's Preface.

“We bave two volumes of and sublile dissertation on the merits of

aflet, 2, 1
ive said belore, Mr. Horne's amiraions appéar to i 1 be well placed
and 1l armpthies gaoerous i nible S MW Chronioer

OUR ACTRESSES;
0r, GLANCES AT STAGE FAVOURITES, Pasr aud Pamsnxt,
By Mre, C. Banox WiLsox, Authoress of the * the Duchess of
St. Albans,” * Memoirs of Mouk Lo ke T hsnup_am,
illustrated with numerous Engravings on Stecl, from new and. original
ortraits, price 24s. cloth,

** Handsome volumes, adorned wilh several partraits, and the biographies are full of
amusing anecdotes.”—.Atlas.

‘Boll&nﬂlulnlhll' its_denizens that considerable amusement will be
i o ow peent o s g A Gt
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10 WORXS PUBLISHED BY
: TALES, AND

With Busvrizs o mis Mopiux DRAXA, in Four Spocimens. By
Joux Poois, Baq, Autbor of - . &e.
Dost 8vo, price 10s. . ot with a Portrat o ths Anthor

“A capital book for the season." —Britannia.

CROSBY PLACE,
Described in a LECTURE on its ANTIQUITIES and REMINISOENCES,
delivered in the Great Hall, on the Evening of Friday, August 5th, 1842.
By the Rev. Cuanes Mackexzis, A.M., Viear of St. Helen's,
Bishopsgate, and Head Master of Queen Elizabeth’s Grammar School,
&t. Olave’s, Southwark. Price 2s. 6d. bound in cloth.

THE HOME BOOK; OR, YOUNG HOUSEKEEPER'S
ASSISTANT.
Forming a Complete Systom of Doxxstic Ecoxoxy, and Household
Accounts. With Estimates of Expenditure, &e. &., in every Depart-
ment of Housekeeping. Founded on Forty-five years personal experience.
By a LADY. 12mo., price be. boards.

THE HOME BOOK ; OR,
oF

ed upon_the improved mended in “The Home
i B and exbibiting the We i Monthly, Quirtrly, and Annual
Expenditure for every articls of Domestio coneumption. " For the uso of

cither largo or -mll Families. By the Avruor of “Tur Hoxz
Boox.”  Post 4to., half bound, price 4s. 6d.
»Those (wo aselul lile velumes form the most complels sytems of Domestc
Management for the guidance of the soung _nlupmhllevrrlppund. or
ﬂmlluiveunmul'uk bighly.”— Gentleman's Mag

“ Incomporably the best arranged work of its class that we h:u scen."—La Belle
Assemblée.

THE WINE-MERCHANT'S MANUAL,
A TuraTISE on the FINING, PREPARATION of FIXING, and GENERAL
MANAGENENT of Wixxs, being the result of Forty years' Practical
rience in the treatment of the different wines consumed i tis
souatry. By T. BuxEb, Booaesp Sro, e s clo
“ The very useful production of a long-experienced pnﬁu'nll:ln well worth
the attention of the wine-merchant and cooper."—Literary Gasette. i

a OF THE
TRADE.

From the carlost Records to the present Perlod, compriing the Woallen
and Worsted and the Nataral a History of
Bhoop, with.the various Broods and Modcs of ] l(lnlgem it i different
Countries. By Jaes Brscuorr, Esq. In two large volumes, 8vo.,
illustrated with Plates, price 12, Gs. cloth.

“Nir. Bischofl’s work will be found valuable 1o all persons inierested in the subject.

thenaum.

““Mr. Bischofl has in these volumes collected a vast mass of curious and ulunbla

information, acceptable 1o readers of varied tastes, even though quite unconnecied with
X ai y b mer
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o SMITH, ELDER AND CO., CORNHILL. 1
A COMPREHENSIVE HISTORY OF THE IRON TRADE

Ard: Official Tubles, and other
Poklle: Dosuiments anx Boarvasos, B, Bacsawe.
one vol. demy v, m- 160,

N M
oes into and exhausts tho entire sabject; it contains numerous facts fall of interest lo
common readers.”—7ait's Maguzine.

Marine, and other I -nz per. ,u.n.n.
- Gnnus. Royal v, price 11 1. Each of the above
Three Parts is sold
ASSURANCES UPON LIVES, i
A Familiar Explanation of the NATONS, ADVANTAGES, and Ixvont-
Axce herafrocs, aad the variows Purposs 1o which they 1may be
wefully spplied : including also Account

nqlludfmmh[nl’d.lq,uddlhdlﬁmlhgn
Assurance now in use, the Principies, Terms, ane o Seventy
London Offes, ke, By Luwis Fooock, FA: In pos
:--.,mh.m

ol thaon i, whe Mh‘:n-n.-u. o L |--u il do .
y who are
consulting this (smifiar explanation of its nature and advantages.”—G! -

AN INQUIRY INTO THE CAUSES AND MODES OF THE
WEALTH OF INDIVIDUALS;
Or, Tun Prixciries or TRADE AND SPFECULATION EXPLAINED.
Ty Tuoxas Connsr, Esq. Post 8vo., price . cloth.

Mr. desery hﬂll-ll down so clearly and methodically his
i S P s it u-n;u.,u..

Munlornvnm

and Com Recfitdng,
Elnloulu, lhb.l.n( a0d Shortming un, ll-vh' Jows, Rigging Shour,
, 1n sbort, an-of-War,
I best _-.l l.l.lnl' sn D,
ran:c-,nt In pu 102, 0d. boards.

ESSAY ON THE LIFE AND OF OFFA,
KING OF MERCIA,
A.D. 785904 By the Rev. Haxnr Nacuxsus, XA 1s tre,
price 3. 6d. in cloth, gilt leaves.
"Aunﬂ-hh*“——‘-mmh

|
|
i
|
l the Auglo-Saxon
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OF ENGLAND.
Prize Essay, 1840, By Canonrxe A. Hanstep. In one vol.
post 8va, price 5v. neatly boand in

Enge e ohjct o the s has been to ?m.m:- rendered by the mothersof
ngland o state,andtoscience and leariog generaly and the examples
adducod display considerable knowl ‘are always happily selected and
placed in the most attractive pu(mnhm "—Britannia.

THE LIFE OF MARGARET BEAUFORT,

Couxrrss o» Ricusoxn AND Demny, and Mother of King Henry
the Seventh, Foundress of Christ’s and of St. Johw's College, Oxford';

D kmiines A Haxurun; it oF % Tavastigetion sy Th ous
vol. demy 8va., with o Portraif, price 12s. = i

“This work cannot fail of success. ect i decgly int and
bithrt s Sacrplaol- Tho S0l s chese ek oseess o4 & Doy Mgk s 1o

ularity wi P"l”lllﬂﬂll. On many topics the authoress has accumulated some

valuable historical details fror urces which have not hitherto been consulted, and has
thus compiled a work 'lh‘ch, l( not enmkd 1o rank amongst the *curiosities of literature,”
is at least one of the most interesting and instructive books of the scason.” —.ftlas.

THE LAST OF THE PLANTAGENETS:]
An Historical Narrative, illustrating some of the Public Events and
Domestic and Ecelesinstical Manners of the Fifteenth and Sixteenth
Centuries. Third Edition. In one vol. feup. 8v0., price 74 Od. cloth
4 This s & work umwunnke(umim.pumm e us eratae, The
qualntness of its languag, th touching simpliiy of 1 descriplions and
Iuruvennlulmlrh of love mmummun.wmhnuummh
mongst all readers of refined taste and discernment.”—4tlas.

ANGLO-SAXON LITERATURE.

ANALECTA ANGLO-SAXONICA.
A SELECTION, in Pross and VERsz from AxGLo-SAXoN AUTHORS
of varlous Agés; with & GLossAxy. By DENIAMIN THORPE, F.S.A.
A New Edition, corrected and revised. Post Bvo., price 124. cloth.

THEANGLO-SAXON VERSION OF THE STORY OF
APPOLLONIUS OF
Upon which s founded. the Play.of Prnicuss,” aitributed to
5 from 8 S, In the Library of Chrit Chureh Colleg,
lulnhrldgc. With a Translation, &e. By BENsAMIN
TrORPE, F-8.A. Punevo., price Gs.

A GRAMMAR OF THE ANGLO-SAXON TONGUE,
Wi e Praxie. By Enssuue Rasx, Profewor of Litsrury Hutory
and an to, the University of Copenhagen, &c. &e. A New
Editon, snlargod and improved by e Author. Trumslated fiom the
b, by B.Tuonre, Honorary Member of the Ieclandic Literary
Souluy of Copenagen. ~ 8vo., price 12¢.
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SMITH, SLDER AND CO., CORNHILL. 13

Scientific Wiorks Jllustrated,

THE AUSPICES OF I M. GOVERXMENT, AND OF THE HON. THE
COURT OF DIRECTORS OF THE EAST INDIA COMPANY.

FAUNA ANTIQUA SIVALENSIS,
Tus Boassy. Zoongarx 0¥ Thx SswALe Brua; 1a the North of
Inda. Dy Huam Fasconas, M.D, RS, RLE, T6.8,
of the Alndc Society of Bengal, nud of the ‘Asintic Sooluly of

the Bengal Medical Service, and late Superintendent of the .. 1,C.
Bolacic Gt st Sabaraspess sad Buont . Oaveies, PGS,
Major in the Bengal Artillery, Member of the Asiatic Society of
Bengal, &e. Edited by Huan FALcoxen.

work will appear in about Twelve Parts, to

work of immense labour and research. . . . . Nﬂhﬂmunwx«.m‘iu
lithography in this country at all comparable 10 these as
senisions of mineia oesoras ensare; by Me: Ford, ey s4p pcrhlp! The mosk pociect
that have yet boen produced in any couniry. The work has commenced wilh the
Eiephant group, o wtich the aathors say Sgaally m-r.lqnd the numerical rich~
ks which chasacieisos ho Fossl Fauns of the firstchapter
o) Elephant and Mastodon. e autbors A o Testricted

Dy Joux DAy, WD, RRES, L. & B ke, The principal sublects
treated o | Hea of
i s fmals st Csamemaopis the Absorption of
Gosos by Serous and Mucous Membrans—tho propertos of the Blood
in Health and disouse—the Properties of difforcnt Animal Textures—
the Putrefactive P of Auatomical

e Efften of the Poiaon-of corita Berpenieerive. Sivucture of the
Heart of Batrachian Animals, &e. &c. In 2 vols. 8vo,, price 30s. bound

in cloth, fllustrated by numerous Engravings.
“ trested by the author ‘numeroas and interestiog
mmu:m‘bﬂ:mu—-ﬁ;ﬂu
structise experiments ‘i remarkable
Chronicte.

“This work is wrilten with a clearness and simplicity which renders its sicnific
aelails readily compreheusible.”—Herald,
s

B Tha G amplate Wakk sECharss Daruin tSaline



WORKS RECENTLY PUBLISHED AXD IX PROGRESS UNDER THE AUTHORITY
oF THE Lorns COMMISSIONERS OF THE ADMIRALTY.

In order to secure to science the full advantage of Discoverics in Natural

1 the Lords Commissioner of Her Majesty's T mam,nm been pleased to
make @ liberal grant of money towards defraying part of the expenses of the fol-
lowing important publications. They have, in consequence, been undertaken
on @ scale worthy of the high patronage thus received, and are offered to the public
at @ much lower price than would otherwise have been possible,

THE OF THE OF H.M.8.
Doder the Command of Captain St Enwixp Buuouxs, RN
E.RG.S,, &c. Bdited and ded by Rxcn.\nn it
Hixps, Esq., Surgeon R. ltion.—The extensive
an voyage of Her 's Ship “Snlphnr," having been
neth many new and vals Natural History, &
number of whl teres

scient t, it has
det ablioh them - o eoecied form, with Hlustrations of
e o Mtk o o oo figured.
nlnmbhl!m a variety of countries, Sabrscsd Wit the Tiats of o
rosccuted along the shoros of North and South America, among
T Wienda of the Pacifis and Tndian Ooeane, sal {n the izoamaeylntion
of the globe. Tn many of these, no doubt, the industry and research of
previous navigators may have left no very prominent objeets unobseryed,
et in others there will for some time remain abundant seope for the
Natarallet . Auong. i jcouatsios idad by the ¢ Blpbuy" end which
tiio present state of science are Invested wit
may be mentioasd the e-mm-.o«ummmva,mnm -m»ul
of America, the Fecjee Group (n portion of the Friendly ), N
Zealund, New Treland, New Gaiace, China, and Madagascar.  Publishod
in Royal Quarto Parts, price 10s. each, with beautifully coloured Plates.
Tuts WORK 15 Xow COMPLETE, and may be had in sewed Parts,
price 1., or in half-russia, or cloth binding, at a small addition to tho
ice.—Parts 1. and 1L contain MaxMALIA, by J. E. Guay, Esq.
Parts 1UL. and IV. Bravs, by J. Govun, Bug, F.1L
and X, Frsm, by J. RicmarDsox, M.D., F.|
.-nd VIIL Suris, by R. B. Hrxps, Esq.

1w
THE BOTANY OF THE VOYAGE OF H.M.S. SULPHUR,
Under the Command of Captain Sir Epwaxn Briouss, R.X., C.Ily
F.RG.S., &c., during the years 1 Superintended
by Ricmann Barxsiey Hrxps, Bsq,, Surgeon, R.N., attached
Fepedition: The Botunieal Daseiptisas by Bmonas Bawra Esq.
Tats Wonx 13 xow CoxPLErs, and may be had i x sewed Party
mu.,mmwrm-u. cloth binding, at a small addition to
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WORKS RRGKNTLY FUBLIEKXD ANDIN FAOORNAS UNUAR THE AUTHORITY
¥ TILE LORDS COMMISSIONEKS OF TILE ADMIRALTY.

THE ZOOLOGY OF THE vcnrm OF H.M.S. BEAGLE,

Under the Command nr Captain Frrzrox, R.N., during the years
180300, Ediid aod Superiateaded by © Cranis anu, sq.
LA., F.R.S., Sec. G.8., Naturalist to the Expedition. g
highly-finished representations of the most novel and lnuruﬁn! nhjecll
in Natural History, collected during the voyage of the  Beagle,” with
descriptive Letterpress, and .mn! Sketeh of oy Zoology of the
| Southern Part of South Awmerica, pluno!mymduo
| animals hitherto unknown or but xmpnfmly described ; together wif
account of their habits, ranges, and places of habitation. The eetections
| were chiefly made in the provinces bordering on the Rio Plata, in
Patagonia, the Falkland Islands, Tierra del Fuego, Chili, and 'the
| Galapagos Archipelago in the Pacific.
Tuts Wonx 1s Now Cowriers, and may be had in
price 81 154, or in balf-rums, or cloth binding; at & small pris ]

i

the price.
Nos. 1, 7, 8, and 13. Nos. 3, 6, e
FOSSIL MAMMALIA. i
By Richerd Owen, Reg, ER8, With a Non«s of their nnm. % llnm
Professor of Anatomy and Physiology (o By Charles Darwin, Esq., M.
the Roval College of London. “This. I')Irvldrm of the Wrnl ;lﬂe.
With a Introduction, Price 2/, 15%. in sewed Parts, or 3. in |
l!yfh-rktnlr'ln.llq..l.A.,Fls. cloth lettered. |
| This Division of the We Nos. 12, 11, 16, and 17 |
| Price 12, 1o lnmedr.m.u i tis.
n cloth lettered.

By the Rev. Leonard Jenyns, M.A., F.RS.

Nos. 2, 4, 5, and 10.

IA!)IAUA.
By Georgo R. Waterhouse, Esd.,
Clrtor oF the Jovtogiea Sociey o
London, '

This Division of the Work complete, This Divisin of the Work complee,
Price 17, 18s. in sewed Parts, or 20, 35, Prico 185, in sewed Parts, or 1/, 3.in
o cloth lelered. cloth lettered.

v,

OF THE OF SOUTH AFRICA.

ampung ull the new species of Quadrupeds, Biris, Replles, and
ined during the Ex) on Bed ont by  Tho Capa of Good

seociation 'orcprr(nxc«:lnl Af ‘the years 1834, 1835,
..Tlm. th Lettes Deseri and a smmq of African

rpress. ghm,
Zoology. By AxpmEW Smirti, M.D., Surgeon to the m::;, and
Direetor of the Expedition. In Royal Quarto Parts, price 10s. and 122,

lescriptive Tpress, engraved in th
m.h.-u style of ar, from the Original Dravwings taken exprealy for this
, and beautifully coloured after nature. Twenty-t are
Bow pablshed

® The Complete Work of Charles Darwin Online



16 WORES By

PUBLISHED WITH THE APPROVAL OF THE LORDS COMMISSIONERS OF
MER MATESTY'S TREASURY.

GEOLOGICAL THE
VOYAGE OF H.M.S. nmm:.:,
. Under the Command of CAPTAIN Frrznoy, R.N.
Part 1—On Coral Formations.
By Cmamiis Dirwix, M.A, P.RS, Sec. G.S., &e. Demy Svo.,
llustrated with Plates and Woodcuts, price 13s. bound in cloth.
Fart I1—On the Voloanic Islands of the Atlantic and Pacife

Togethe with u bl Noles o the Gcnlﬂgy e Cape of Good Hore,
of part ‘Price 10e. 6d. demy 8vo. cloth, with Map.

Part IIX.—On the Geology of South America.
Demy 8vo, illustrated with Map.
(Preparing for publication.

AN INTO THE AND or
STORMS IN THE INDIAN OCEAN,
Sourn or TuE EQUATOR; with a view of discovering their Origin,
Extent, Rotatory Character, Rate and Direction of Progression,
Depression, and other concomitant phenomena ; for tho
tical purpose of e-bllnz -mp. certain the proxinity and
relative position. of with the means of
avoiding them. By i Tios, Sargeon 80th Royal County
Down Regiment. “In one vol. 810, with Map and  Pltes price 120.
lotl

“The work before us Ilmou':lndrlemlumm

of 5 a station w

this work."—Nautical Mag:

ithor procecds. in strel accodance wilh the principies of indociive

y ety al bt bekors be draws b terenens o propounds 3
His statements are so_fall and clear, and drawn from such simple sources, ye

o decisive In thel tendency, that e thigk thero can be 80 doabt he pas estsblabed

the rotaary aoion of lorms. T ue. " The praciical applicaion of his lavestgailons aro-loo

palpable to be missed."—Br

a mm-rurxon ON THE TRUE AGE OF THE EARTH,
CERTATNED PRoM THE HorLy Scrrprumss. Containing a

mmzw of the Opinions of Ancient and Modern Chronologers, including

e, Cllnlon, and, Cuningbames a3 Chronalogical Tuble

..r me Principal Bpochs wnd Erents fn Sacred and Profuse Hisory,

By Proressor WALLACE.
Tod m, sm et lh cloth.
“ I is learned and laborious.”

AGRICULTURAL.
Part L containa-—Curbon & Compound Body ‘made by Plants, in quan-
ies vurying with reumstances under which they are placed.—
Part 11, Decom monolcnvlum during the Patrefuctive Fermentation,
By Ronzas Nina, LS, Tn demy Svon price 7o
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THE ONLY COMPLETE AXD UNIFORN EDITION OF THE WORKS OF
SIR NUMPERY DAVY.
THE LIFE AND COLLECTED WORKS OF SIR
HUMPHRY DAVY, BART.
Foreign Associate of the Institate of Fr ,u. wudbyl-b&mhrr,
Jonx Davr, M.D,, F.R.S. Now complete in 0 vols. post 8vo.,
10s. Gd. each, in cloth binding. Each volume ummylm o itself, and
15 sold separately.
CONTENTS:
val.—muhalhlmw,m-w

am—lul The Mograly fo | shuiely i reck dallyy 8 oL Aitvastin, and

Vol IL—The Whole of Sir H. Davy's Early Miscellaneous
Papers,
From 1790 to 1805 ; with an IxTRODVCTORY LucTun, and Outlines
of Luctrres ox Clx-nrlv delivered in 1802 and 1804,
Vol. IIX.—Researches on Nitrous Oxide,

And the CoxmixaTIoN of OxvaEx and AzoTs; and on the Rrsrr-
nATION of NITHOUS OXIDE aud other Gases.

Vol. IV.—Elements of Chemical Philosophy.’
With twelve Plates of Chemieal Apparatus.
Vols. V. & VI—Bakerian Lectures.

And other Pupers In PHILOSOPRICAL TAAXAACTIONS, &nd JOURYAL
of the RovaL INsrTUTioX. With numerous engravings,

Vels. VII. & VIII—Elements of Agricultural Chemistry.

Discounsms delivered bofore the Royat S0creTy, MIsCELIANEOUS
HCTURES, and Extracts from Lecturcs,  With many Plates

Vol. IX.—Salmonia, and Consolation in Travel.

-.-m—-a-—.aﬁ-dmv-mmdln e
Dav'embraces the waous v s WoRKs during tho Sy Jean
(1500 to 1530)ca parto shanembi In the Hivory of Cheraiers
in 1o small degree, by his own discoveries.

rwin Online




ILLUSTRATED WORKS ON NATURAL HISTORY BY
CAPTAIN THOMAS BROWN.

oG OF

OF THE
GREAT BRITAIN AND IRELAND.
With the Description and Localities of all the Speeies,—Marine, Land,
and Fresh Water. Drawn and Colowred from Natare, by Captain
TuoxAs Brows, F.LS., MW.S., M.K.8., Member of the Manchester
Geological Soelety. Tn one vol. royal dto., illustrated with fifty
beautifully coloured Plates, price 6. cloth.

ILLUSTRATIONS OF THE FOSSIL CONCHOLOGY OF
{GREAT BRITAIN AND IRELAND.
By Coptain Twosas Brow, F.L.§. To be completed in about
Thirty Numbers, each eontaining four Plates. Royal dto., price S
coloured, and 2s. pluin. Twenty-eight Numbers have appeared, and the
work will soon be completed. :

Embracing their Generic Characters, with Sketches of their Habits.
By Captain Trowas Brows, F.LS. Now publisking in Numbers,
royal dto., each containing four Plates, price 8s. coloured.

THE OF FOSSIL i
According to the Arrangement of Lamark; with the newly-established
Genera of other Authors, By Captain Trowas Broww, F.LS,
With twelve Plates, feap. 8vo., price Gs. cloth.

ALFPHABETICAL LIST OF THE SHELLS OF GREAT
BRITAIN AND IRELAND;
Embracing the Nomenclature of Laxamrck, Guay, Turrox, and

Browx, for the purpose of effecting exchanges and naming collections.
On a sheet, price 1a.
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®riental and Colonial,

NEW AND 1TS
Peing an Account ofthe Aboriloes, Trade , 3od Rosiress of the Colony ;
and now presents as a field for
investment of (‘nplhl. By WiLLiax Brows, lately o menber ot the
uncil of New Zealand. Post 8vo., price 8¢. cloth,
“ A very intelligent and useful book.""—Z%imes.

an OF THE OF THE NEW
ZEALAND COMPANY,
From Persoval Observations during a residence thore. By the Hon.
HENRY Wittiam PETRE. In demy 8vp,, with o Map and Plates,
nmmﬂnm Price e, cloth,

.-nu..-aumnu’.-ynmmqm-aumm,nu.mm(
immediate arrangements (o return there as a Colonist.”

NEW SOUTH AND NEW
SOUTH WALES.

A Reound of recent Travela I these Colonle, with sspecial rfeence to

tior of ur ane

B‘y.lﬂ Jascusox, Eaq. Vost 8von prics 8. cloth, with Maps and

g

“ M. Jameson is an intelligent and anprejodiced obscrver, and has made good use
i facalties,”—Spectator.

SYDNEYZAND MELBOURNE; =
‘With Remarks on the Present State and Future Prospects of New South
Wales, and Practical Advico to Emigrants vldmu classes ; to which is
added & Summary of the Route home, by lia, Egypt, &c. By
Cuanwes Joxs BAktn, Bsq. Post Byo, prlno s-. cloth.

CALIFORNIA,

‘¥From their first Discovery to the present Time ; comprising an Account
of the Climate, Soll, Natural Productions, Agriculture, Commerce, &c.
A full view of the Missionary Establishments, and Condition of the
Free and domestieated Indians. With an Appendix, to Steam
Navigation in the Pacific. Tlustrated with a now Map, of the
Harbours, snd nomerous, Bagreviags. By AvSxAxDEn. Foxnre, Esq,
8o, price 4. cloth.
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20 WORKS FUBLISHED BY

A SKETCH OF NEW SOUTH WALES.
By J. 0. Barrous, qu for Six Years a Settlor in the Bathurst Dis
Post 8v6, , price Gs.
“To emigrants (o the q\ur(er o WA ot s e valusble n!de =

FOR A PLAN OF RAPID
AND

BY STEAM
RAILWAYS,
And Applying It to the Shnﬂnnlng the Time of Communfeation botween
e Eastern owan MeGnicuy,
m e et Wi 2 2 mayps, 8vo. price 3.

CHINA OPENED;
Or, & Display of the Topography, History, Customs, Manners, Arts,
Manufactures, Commerce, Literuture, Religion, Jurispradence, &c., of
the CuINESE Exprn. By the Rev. CHARLES GUTZLARP. Revised
by the Rev. AxoREw Rexp, D.D. I 2 vol, post 8vo. price s

& w: obiain rom thess vedmen mare inormadin of 4 pracica kind than fom any
publication; a closer view of the Domestic oot | ok ths publie
institulons— (ho ianlaciures—natural resourees —sad lerauze. - The i
full of lnlnnn.lhm, Sobersd wih am.uu, end ey leares the Engldh s it
emu

»w m interest ln., mpme, and valuable account of the Chinese
Enupis the b 76t boes pebIAbOL S
a OF THE 5
AND MODERN.

Comprising a Retrospect of the Forcign Intercourse and Trade with
Chimar Tiutrated by o new und Conrece Map of the Empire. By the
Rev. Caves Gurziavr. In 2 vols. demy 8vo. bds., price 38,

W conialy recommend this ogl Y ing

unt
Gl b mmuy combined futigiy e talent in producing this work,
phich far esceeds in informatin, researly and appareat veraciy, anytbing we lave

before seen concerning this curious and nmm ‘nation."—Zondon

HAND-BOOK FOR INDIA AND EGYPT:
Comprsing Trarels from Calcutta, through, India, o the Himal
Mountains, and & Voyage down the Sutlege and Indug Rivers ; a Vit 10
the City of Bydorabud o In Sclnde ; and » Joursey to England by the Red
ith

: witl

Tudia; and the fulct details for portics proceldinz to any past of Tndia,
ther by the Overland Route, or by the way of the Cape of Good Hope.
By Gronan PARBURY, Bago MRS,  Becond Editon, one vol, post

sm, ‘with an entirely new Map, price 12s, cloth.
. press, both of xw -udlnﬂ-.nmmuuu eulogizing the
value of Ih\l vtulh but it may only her e the following remarks from
the ediorial colomng of the St m«mummn ot A 1843: W bave senbere

Ney 1o 1kt a ansacions
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THE AND OF EGYFT.
Its CriwaTs, Disgasns, and CAPABILITIES ; exhibited in a Personal
Narrative of Travels in that Country, with an Account of the Proceedings
of Mahommed Ali Pascha, from 1801 to 1843, interspersed with Lius-
trations of Seripture llhlory, the Falflment of Prophecy, and the

Civilization in Eull. By W. HoLr YATss, M.D.,
In two thick olumes, dumy , with numerous Tilustrations, prm

“ e fulfils hu bistria vocation by s smple resurad of e mare promineat incidents

which have ditingaished the fortanes of s Pascha, upon whoss iy of geral mo

poly his stictures are severe enough, and acquits bimself creditably from Im spirited nml

hlluhky;l'oloumd “keichesof the abundant objoes 0 which he draws aicntion.
erald.

THE INVALID'S GUIDE TO MADEIRA.
Tith o Deseiption of Tenerifl, Lisbon, Clatr, and Mafra; and o
Vocabulary of the Portuguese and English Languages. By WILLIAM
Witi1s Coorait, Mot-C Sulgcvn i tha Hen: Ariilery Company.
In oue vol. feap. &vo., price 4s. cloth gilt.
ere has recently been pi ed a s work by Mr. Cooper, which may be con-
nuud with advantage.”"—Sin TIls Crinn on Ciimate.

NOTES AND OBSERVATIONS ON THE IONIAN ISLANDS
TA ;

With some REMAKKS on CoNsTANTINOPLE and TURKEY; and o
the system of Quarantine, as at present conducted. By Jomx
Davy, M.D., F.R.8S,, L. & E., Inspector-General of Army Hos-
plaly TR, Tn 2 vols demy Bve, price 92s. cloth, with & lurgo Map
by Arrowsmith, and illustrated with Play

&eDr. Davy's work deseresto b bought s wel as porused, s carctly, compleely
and expensively has it been got up. We hope that irged
such an important Idul) will not be the only resalt u’ Int long. Inhﬂm', bat that Ihu lutk
will prove as remuneralive 1 i ought 1o be.'—Westminster Review,

e probably is not anoer work n oueLanguage in which %o ample and sub-
uld useful an account is given of the nds as is here o be found.  There

e hmn doubt \m to these volumes. wlu he m(.nm an_honourable place amongst

-works of the class 1o which they belong.”—Morning Hlerald.

THE NATURE AND PROPERTIES OF THE SUGAR
CANE ;

Practieal Directions for the Improvement of its Culture, and the
Manufucture of its Products, ‘To which is added an additional Chapter
on the MANUFACTURE OF SUGAR PROM BEET-ROOT,

Ponren, F.R. Member of the Institute
of France. New Edition, demy 8vo., price 132, cloth, rovised through-
out, with many additions ‘and corrections by the Author, and illustrated
with Plates.

HISTORICAL RECORDS OF THE HON. E.I C. FIRST

Containing an Account of the Establishment of Independent Compani
in 1645, their formation into a Regiment in 1748, und its subsequent
Services to 1843, By A STArr OFricex. In one vol. demy 8vo., with
illustrations, price 184, cloth.
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2 ‘WORXS PUBLISHED EY

THE ANGLO-INDIAN m COLONIAL ALMANACK.

dnd Crviz, 3 for 1840,
mammkulumm wrapper.

 The Hoxx of the Almanack 1. Crvin and

; including the oftices and the Iudin

Honias togaihse Tk ey ot procedure, and_educational studics,
requisite for obtaining Civil Appointments, and all matters connected
il thows sppeissments, feom the camuenciag Mty {0 the feiing
allowance.—I1. MiLirany and Mamixe; including tion of &
similar kind these services, and the Home Esta t of
the East India Company—IIL. COMMERCIAL; containing Lists of
Merchants, Agents, Associations, &e., throughout the United Kingdom ;
Ikewie,the traded connected with “Jadia. and the Colonice; aud Turlf
lonial produce.

m East umu AxD CoLONIAL DEPARTMENT embruces—
L, Crvis. The Government Lisa of Beoga, Madre, Bombay, Ceylon,
ew

A and rs; of the Army, in-
cluding the Royal troops; Ecclesiastical Establishment ; and all Benefit
Funds.—I11. CoMMERCIAL. List of Mercantile Firms, Banks, Insurance
Companies, Public Insiitutions, &e., in India and the Colnnlu with the

bles

casures, &c.,
other
Religious and Eyurational.
THE 'S orF AND
INSTRUCTION.
A valuable lnd lmtmcﬂve l"nﬁnl for the Young. Each volume of this

ul prse o variey of Information on
fferent -nbj ature ﬂhlnry, Biography, Travels, &e.
arigion) ana ectod s das ikl CoiVapations on e objets o
dally suround young people. The various tales and subjects aro
illustrated with Woodeuts. ~Each volume is complete in. itself, and may
Mpurdlued lq-rl!:ly In six neatly bound vols., price 3. 6d. eacli.
Every parent at al nerested i bis children s have (ol e dillealty f provi

::mhlcn.ll-'hrlhmlnlhdr o o smascent,” i e work presens s
famages i ot e, % Tesding i
b T outrtery Tracaat o Bt
LITTLE FROM THE

PRESS.

By the Author of “Tuw Panext's Casrser.” Royal 18mo,, price
2. 6d. neatly bound in cloth.

(A ery ien e book for chdren, The autbor has eidenly been Gl with
chilren, and brough bimself o uderstand thei ecins. No cil's buok thal wo ino
ever seen b Heen 20 admrablyTeveled o Ui eapaciies s ti adesirably il Hile

= Weekly Chronicle.
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om, S IN THE
By Camouxs A Huuersv, Author of ©The Life of Margart
Beaufort,” &c. &. Feap. 8vo., with bighly-finished Plates, 4s. 0d.

Thia s a0 legmly-writen snd bghly lnatrucite week for young people, in which
& general Knowledgo of various inereste Wk, commectod wih evey-dog e o poe-
lcnlullnl.huy ful mind in an ativactive and amusing form.

THE PROGRESS OF CREATION,
Cousidered with reference to the PRESEXT CONDITION 0¥ TE EARTIL.
An interesting and useful work for young people. By Maxy Ronents,
Author of * Annals of My Villager & ko.. In fcap. 8v0., beautifully
illustrated, price 4. Gd. cloth.
"Weuvuummm:m,hvnuunmmmm
more happily blended.” —
mmmﬂ—n-w«mdmuuwm
with amiable reflections.”—Spectator.

THE NY OF AND
INSTRUCTION.
Illustrated by numerous Plates and Woodcuts, Feap. 8vo., price 6o

neatly bound in cloth.
“Filled with amusement and instruction as ts file indicates,”"—Court Journal.

\VELS AND IN MANY LANDS.

From the Journals of the Author.—HOLLAND, one with
Plates, hpclos Je. choth—Tha Rutns, Namav, sad Biows, 'rlr?ﬂlxu,
‘price 7e.

TO HER
At, or Gorxa 7o Scmoor. Pointing out her Daties towards hor
Makor, her Governess, her Sshoolfellows, and herself, By Mrs, J. A.
Saxadwr.  Bisth Edilon, royal 18ime, ‘price 2¢. Gd. handsomely baund

Being_ Reflections, in Prose aud Verse, on the Collect, Epistle, and

Gospel ; and Proper Lessons for each Sunday; with a view to the

immediate connexion. By Mrs. J, A. SARGAN=. In one vol. post 8vo.,
. eloth,

“We volume as an acceplable present o be made o tho
ieads of amlie, and sieo an admirable book 1o be read
ing 10 the Temole of God.”—Church and State Gasette,
*The ic emineatly fitted W elevale the tone of religious
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24 WORKS

Y

WORKS BY THE REV. CHARLES B. TAYLER, M.A.

Juthor of “ MAY Y0U Liks ©

b5
RECORDS OF A GOOD MAN'S LIFE.
Soventh Editon, in one vol small v, Jce 72, neatly bound in cloth,

ost carnestly recommend this work 1o the perusal of all those who desire
instruction blended with smosement. A $pii of trus peiy breathes (hrowgh every page;
and whilst the innoceat recreation of the reader is amply consulted, bis motives o virlue

and morality receive an additional stimulus.”—Monthly Review.

MONTAGUE; OR, IS THIS RELIGION 2
A Pace rxox TiE Book o Tue WomLp. New Edition, in feap.
8vo., Ilustrated, price Gs. cloth, and 9s. moroeco extrl.
“To Christian_parents we recommend the work, as adapted 1o remind
them of their important duties, and their awful bty 3 it b i
Sbediog them mach excellnt advice nd ’pie, and displaying in the most lively
colours the high rewards of filial obedicuce.”—Cliristian Monitar.

11L
A VOLUME OF SERMONS

On the Docrrixes and DuTres of CHRISTIANITY. Second Edition
demy 12mo., price 5. boa

“ Well meriting a high rank among the pious labours of the winistry, is this simple
bt admivable Yo diresied 1 Tnstvuct s iaprove oven 5 ot iguorant; while it
reflecis lusire on the Chriian motives of 1S amiable. aulhor, i at the sume. s

honour to bis talents.”—Literary Gazette.

v.

Contents :—Lucy—L or, a Vision of Consei The Lady Lisle
—Fulgentius and Meta— Anne of Cleves; or, Katharine Howard—
George the Third—The Lady Russell—Guyon of Marseilles—The Earl
of Strafford—Donna Francesca—Joan of Kent—The Lady Anne Carr—
The Son and Heir—Leonora. In post 8vo., beautifally iustrated, price
105. 6d. elegantly bound.
“ A more fiting present for Christmas could not well be thought of ; te cosuiness of
its attire sinks into nothing when compared with the internal elevation of ils purpose.”
Morning Herald.

THE CHILD OF THE CHURCH OF ENGLAND.
Price 25. neatly half bound.
re truly Christian Parents’ Books, and happy would it be for the rising
eooration i hele nstracior and.toce would put those admirablo works of M. Tyler
into the hands of the young, while their tender minds are yet open (o receive
{mBressions which they are 2o calcuaied o comey."—Chsitian Monitor
»
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REMEDY.
e Fint Nunber, entiled Tz Mycuaxio,”
o be < Ong of the most uaful aod. ateretog pablica-

VI “Live and Let, Jire; or, the Manchests
Y T oldier I, The’ Laside. Tutme Every wo con-
secutive Numbers form & Volnme, ‘which may be procured, neatly bound,

h.
e Tuler o mln-nﬂbn his object being o counteract, by a

in the daily and_bourly
e, v e e Foedlaog Bl
YM!IIH Sromies.’ "—Christian Remembran

THE IIGTQIY oF vm,
r, Tux Epirics or A HoLy Hoxe. By the Rev. lnln'r WiLsox
of Heversham.

Bvu- B.D, ¥V Twelfth A ve

Plate, peice 6. eatly bound Ia clothj o 9¢. dagaatly boand ia
“Universally and cordially do we recomumend this delightful volume. We believe no
lwl‘l\!ldllh'uvlnlldbllkklur!ulh and lessons, It

page taken from the book of life, and eloquent with all the fnstruction of an excellent
p-nmxnu.mmmmmmmmvml,'nmembermy&uwlnmn
days of thy youth. We bave not for some time seen a work we could so deservedly
praise, o 50 conscientiously recommend.”—Literary Gazette.

THE LIFE-BOOK OF A LABOURER.
Pakorioir Lussoxs yon Ixsravcriox Ax: b Guinaxex, By A
Woxkixa Crusoxwax, Authar of the 's Daughter,” &e. &e.
In one vol. 8vo., price 7s. neatly bound.

in all our met work, and_one
breathog moe fully sod fraly the very eence of Chrstian philsnthropy and netisnal
patriotism, and that 100 in the most simple and unambitious language, a5 if the writer

yere hok kware of bis power o inflencing all the beler eelings of the buman beart.”—

<+ This volume reminds us focily o that mot delighill of sl Liogapbies, *The
Doctor,” o which indeed it at al inferior.”— ritannia. =

“itis the pious of et e seay e Sttt o o B 1 o oot
of that good man, —dArgus.

THE RELIGIOUS HISTORY OF MAN ;
In which RELIGION and SUPERSTITION are
By D. Mox1sox. The Second Edition, numd feap. Bmpnuﬂl.dndn
tention of this book is not less admirable than the manner in which it is
it 11 ook intracrepand th ome f s ot s 19 i Bighet
vihout the lsa Ungoal parianin.  The informaton i ires o the most diffclt pois
bilia esding rnder it  valuble book ol who deie rue e,
and lesrned, and well worly the atiention of the publics'm

“""'a.,..-....... # b extnsive and importan—embraciog  nquiynta
as o
relation, and -um‘

I'.! s "':I:' Wm H.Fﬂ."‘ lﬂl lll of the
six days."—Spectator. -

THE PAMILY
A Form of Domestic Devotion Sabbath in the Year: con
he Callst of the ey & Porion of Sariptar oa Prayer or
5 and the Benedietion. Oue val. 8vo., price
Tar Ga. i bound 1 eloth
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By Acexcoons Cor-
Laxn, B, A-lhwol“'hu Eetms of Other Warlds,” &e.
thick vol. 8vo., Y. bownd. |

radually weans grief from its melaneholy
ok hesrtil of i ~S bapo Sy o v after the lapse of vast ages.
of time, but of the instant ‘mortal existence.” —7 henlogical Review.

SCRIPTURAL mm:

Skxsr. By the R, ek Host

kn-

College, Cambridge. In one M-Ld—ya-..puluumuy
bound in cloth.
“This is not a work for autbor thinks for imself; and so
writes readers must think o, or they will not be able
the sacred volame, as 2 rom God, be. pays uniform and eatire.

OF THE

In s Coune of Lictures. By the Rev. Cltants Macxuxass, .M,

Viear of St. Helen's, ead Master of Queen Elizaboth's
Grammar School, St. Olave's, ek it post 8vo., price
8. 6d. neatly bound in eloth.

“ Although the author is able and earmest, he s not bigoted or intolerant."—Literary

“Itis but an octavo, yet witkin s conveniently compendious pages it contains
carcaly takem.of . rogress. of the Chorehs of Chekly -lu-u-.-':

3
Practical Influenee

und.
-n e impossble (o, the whole rnge of our eraare, # werk 0 -

rably suited (0 the present times a

‘which the respective .u—m--mu—u‘um

pr 1. Tu C Axp Dussax, 5 TR
Prucrieas Ixmuuascx; showisg, the Comsesion. of
Monarchy of the Volantary Principle

the
with Dcmoa-uy gy e S e et
or, the in the Order
und Connexion of the Yeuly Services sppoiated from the Serip-
tures.—] Tus

Comterion with e appointed Serviees.—IV. PsaLys AxD Hyuxs
o THE SERvicEs AND Rires oy mam Cuvmcm. By Epwamp
OsLER, Esq. In one vol. royal 8vo., price 4. cloth
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THE oF A
The Sixth Edition. Price 4s.
“th‘--m-tmdhu_“-lnlmbﬂ'nﬂ-
the tyranny o greater portion of Dissenting are
m,mmumnammenﬂummmmmummﬁmm-w
'—Court Journal.

—Beitioh May.

religioas, b a.u.mh. and disseating workd."— Literary Gazet
.«.... " dcato o 1 Dascnting Collegen,as ey are pamponsly ied,
is adiably o ap e Esinburgih Eoivg: Pt

A Sketeh. By the Rev, R Moxtgoxs®y, M.A., Author of “ Luther,”
“ The Gospel before the Age,” &e. &e. 8vo., price 2s. Gd. sewed.

Anr.l UsxomsssRy_1x A Cunisziax Szavs. A Latier o the Rev.

Jowx Pace Woon, Bart., B.C.L. By the Rev Hexny

(,nlu'nun, M.A., F.RS,, PS4 late of St. Jolw's Colloge. Bvon
titched.

THE ENGLISH MASTER;
Or, STUDENT'S GUIDE T0 REASONING AND COMPOSITION.

g an Anal
0 et of the Principles of fine Writing. WrLiiax BAxks,
Composttion, Tatellectmt . Second
Edlllan, post 8vo., price 10s. 6d. bourds.
i Wo hive cxumined v care sud plessere 1k aluabe reatise of Mir. B
strenuously recommend the volume as one of all others most fit 10 pat into the
every English student.”—Weekly Review.

?El

A NEW_ SPELLING-BOOK [OF, THE |[ENGLISH

LANGUAGE.
Contalniog uB (ho Momonlsbles; & copigun Belecton of llables,
Zessons, el the
of Wonls of various Meanings ; & short’ Bible
mm.am Qumwnl on Berlpllu‘ History ; and Sehool Pra Iy
L33 )(noll, Mo e Brewers' y's Sehool. 12mo.,
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28 ‘WORKS PUBLISHED BY

THE onulnmu;
r, Tus EXGLISH WRITER AND SPEAKER' ASSISTANT: comprising

i i ‘made ey to Forcigaees, with Instances of their
Misuse an the Pust of the Natives of Eaglend, Alto SCorricIss,

eigned to coreet Jupropeieies of Speech nd Waiting. Ty Jaxsa
Bzu"uls LLD. 24mo., price 2s. cloth boardk

A SYSTEM OF ARITHMETIC,

the Prixcrees ov LoGArrrmws. Compiled for Merchan
Tnylnn‘ School. By RICHARD FREDERICK CLARKE, Teacher, Third
Edition, demy 12mo., price 5. bound.

The great object attained in this excellent work is a most juc s abridgment of
the lbour o teaching and learning every branch of Arthmetic, by renderingthe Rules
and Explanations so very simple and intelligible, that the study becomes a pleasor,
instead of a task, to the youthful pupil.”

EButtry.

AND OF A HAND-LOOM
WEAVER.
By WiLLIAN Tiox, of Inverury, Aberdecoshire. The Second Edition,
with Additions. In post 8vo., price 5s. with a Portrait.
“An’ syne whan nichts grew cauld and lar
Ae while he sicht—ae while he sang.”"—Old Balla
“The Rbymes are o be read with interest, and not without admiration.”

“ Let every good man
some eansolat

ink of the author: from this book he looks for
tion, and we mm 10 will brig hi sl more. efeciua proteetion from ather
soutces."—Literary Gaz

THE COTTAR’S SUNDAY, AND POEMS,
th-ﬂy in the Scottish Dialect. By Perir Stiti. In feap. 8vo.,
‘price 3. cloth,

THE PALACE OF FANTASY; OR, THE BARD'S
IMAGERY.

Wimw ommax, Posws. By J. 8. Hauor, Author of ¢ Hous of
Thought; or, Poctic M In feap. 8vo., price 3.
‘“There is much o o puro.goid of pocty n this handsome Jitle volime"—
Maclesfield Chronicle.

“The .0 Ve e, e n U SPRAN I thsic o0d Ut
tion, conains many plessing pssages. Much talent is evi
Giford Here

or.”

“LThis poem A conat many which one vould read again el the fist
perusab— remark which cantot bo mado of much of the poeiey Which s published.
Some of the mi s poens ato very swee, ko oot o Uovpeala somte
poems.”"—Herts L‘nmly

T ¢ Balaco of Fantasy i of a higher characte than the generaity of poems: the
spirit af poetry is pempume throughout, and the work has a bealthy tone and purpose.”
—Cheltenhuum Journal.

 This il volume is one of considerable merit. The principal poem conaias many

1 and sriking,
‘M. Hasdy s produced o poes whick, bad it appeared during he
‘would have secured Jor bim 8 sure place among the Britih Pocts rriy:ﬁin Chron.
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A METRICAL VERSION OF THE SONG OF SOLOMON,
Axp ormEr Porss. By A LATE GRADUATE or Oxromn. In
feap. 8vo., price 4. 6d. cloth.

KING RENE'S DAUGHTER.

A Lyrical Drama.  From the Danish of Hexkix Hentz. By JANE

FrANCIS CHAPMAN, Translator of “ Waldemar,” and *King Eric und

the Outlaw.” In feap. 8vo., price 2s. 6d. cloth,

LAYS OF THE SEA, AND OTHER POEMS.
By PERsoNNE. In feap. 8vo., price G, cloth,

ISLAFORD, AND OTHER POEMS.
A Book for Winter Evenings end, Summer Moads. By Gsonos
Nomeies i feap. 8v0., price 4s. clo

GRISELDA:
A Dramatic Poem. Translated from the German of Fzpeicx Hazse.
By Q. E.D. Royal 1smn,yﬂuu mu. gi

“An elegant translation of an clegant Germ: Athenaun.

“In cunchusion we would sron recommend ! Grisckda” o’ ot Teaders; aseuring
them thaly i our opinio, they wil ot exsly et with anyihing o desering of popu-
laiy, ithe rom the puriy of thesile,the.interest of the sory, U

ion, o sy flow of the rhyme, o the clegance of the snguage."—Fo

Coloniad Onerterly Sevten

THE COLUMBIAD:
Comprising Geographical Skotches, and & Narrative of Nuutical Adven-
tures in the Eastern Seas, including the perils of a storm, and pi
Satial sasape from shipurssk: with Meditstions ‘on & Fature Diats.
By ARcmipaLp Tuckew Riromie, Esq. In demy 8vo., price 10s.
‘handsomely bound in cloth.

« Gnder this tde the author has @ poctical narrativo o bis voyage in the

Tndian Gooon, seuehe. o (e msnmes ot - akonet's ol

remarkable psiage 8 lha where he amnauaces @ new aempt Lo cx n e

exon, withthe it chaper of Geneais. e would en
he g o el ol i U g g
osiretthe reedet Mnhrgﬂ Weekly Journal.
“ Thie i a0 interetig 1 o fr o L s desciplve, it is o palnlln—
om Nature, and & nareaed of real fe, The author can say

Dot o ik s T landsmen the poem is interesting, it i o touio iy
those ¢ whose n the deep.” o sutho i ovidenty o person of right
principles, of a kind and pious hear, and of ‘a gencrous aud polished Te
has a bigher object than merely giving pleasure ; he secks 1o benefit n.- readers.

cottish Guardian.

DAYS IN.THE EAST:
A Poum ia Two Cantos.  Descrptive of Scenery i Tndin, the Departurs
from Home, the, Voyage aud subsequent Carcer of an Offica i the Fast
India Company’s Army. By Jaxks HENRY BUnx, Esq., of Marblo
Hll, Lieutenant Bombay Engtncers, Member of the Bomhly "Brancl of
myn ‘Asatic Goclety. 1o deony Bvo., price € bo
The Stamas of . Barko bspesk at once ':en-g-vw caliivated in-
telgence, and  delcte poel (sl .....,"H!r.u
»»The cxecution is even, finished, and good."—Weekly Chronicle.
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Cmbellished Wlorks any Printg,

TO “ IN NEW
ZEALAND.”
By Evwaxp Jawerxomax Waxariain, Heo. Lithograshed rmm
Qrgioa! Draings takam oo the wpot, by M. WicxsTasn, Mim K
M. Fox, g, Saxvew, Mr. Crlaxms Hairiy 8.
Basse, aad Capiafi W, Marx Sucrry R Oue volume ﬁs‘h, it
fiftcen Plates, mclulﬂllg Port Nlchnhnn Wellngton, Nelson,
Petre, [y of Native
o (nr., sud thee Duellings: and Dmvlnp of Trees and Plaats.
3s. plain ; 41 14s. Gd. eoloured.
“ Drllm nn ;rnmm,ml exceedingly well lithographed ; their great value con-
sists o their ions of the d ¥ depict.”—Atlas,

A GENERAL VIEW OF THE PALLS orlnAnnA.
Etched in the best manner, on Copper. By F. C. Luwis, Esq.,
Engraver to the Queen. From & Drawing mm s spot, b Clllhlu
Jangs GrAmAN, of H.M. 70th Reghnan on of
forty-three by ninetoen inches. Doty 5i; 2. Plain
Prints, 15s. ; beautifully e u-nm,

The view mmmlh:lwhlh.l-d-d-. Hanlndvho—.’uomh
anks of the river ; and presents a fithfal and complele picture of this majestic sorac.

THE ORIENTAL PORTFOLIO:
A Series of splendid Tllustrations of the Scenery, Antiquities, Azchitec-
ture, Manners, Costumes, &c. of the lhu. From nrlg(n.l Sketehes in the
colleetions of Lord William Bentinck, K. R. M. Grindlay,
Lady Wilmot Horton, Sir Henry Willock, K.L.S., Thomas Bacan, Esq.,
B, sad ofher ssaveliore,” The Literary Depart.
Toentof the Work by unnn H. Wizsox, Esq., M.A., F.RS., &e. &e.
™ , comps eleven beautifully finished
In,d‘:-d in Tmitation of Drawings, Price 31 3. clegantly bound
lio,

in large

“The object of this undertaking is 1o supply what has Tong been felt o be a desidera-

tum ; namely, Graphic iustrations of the Scenery, Antiquities, Architecture, Manners,

Costumes, &. of the East, which, as the theatre of so many brilliant wilitary achieve-

4 soch, extensie commereia enerprise,is dally ncreasing in inerest wilh the

British ravings fo (e ok v siode by e Bk A in the Kiagtoms
o hE Orgiaat st o e ot

THE BYRON GALLERY :
A Series of thirty-six Historical Embe.\‘llbhmnnh, illustrating the Poctical

‘orks of Lown B: Bragxs beautif ed from Original Drawings

omas u-m, nn.L, H, Howard, R.A.,

- B, Chnlon, TLA., J. Slothard, oAy’ R, Westall, T and oiher
eminent Artists : adapted, by their size and

bellish in of Lonn Brnox's

eml every
Wonxs, and also the various sizes and editions published in France,

ermany, and America. ~Price 21s. elogantly bound, forming a splendid
ornameat for the drawlag-room table.

Adequately to descrlbe the ﬂh of these e
oo g ek o< ek eyl e i
noble poet perfect unless.

exeellence the

Wkt can fec sated thal he has 8 cition of them, the *
Gallery tit. There is no instance in which in poetry
arts are so '—Imperial Magazine.
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SMITH, BLDER AND CO. CORNEILL. 31

COAST :
A Series of Picturesque Vicws in the British Channel and on the Coast of
Brance, From Original Drawiags, taken exprowly for the work, by
Cuanxsox Sraxvimin, Baq, R-A. Second edition.  Forty plates
engraved in line, in the most Toiched style, with deseritive letterpress.
One volume 8vo., handsomely bound in cloth, gilt edges. Price 21,

ARIEL. Designed by E. T. Par1s, finely engraved in line by F. Bacox.
Proofs 15s., prints
THE alﬂmﬂml 'ESCAPE. Taintel by H. W. HARVEY.
Engraved by C. Rosexnerc. Plain 5., coloured 105 6d.
{ Marine picture, representing the chase of a smuggling lugger by a Frigate, faken
from a scene in Mr. James's Novel  The Smugeler.”
VIEW OF MELBOURNE, PORT PHILLIP. Puisisd by . T.
Lisu: by J.W. Lowx. With Index-plate, prico 104, 0L
o fbks. Wiow ey pablls st i bulding of importance s sepreentod
minolo accuracy, and referred 10 by’ name . the. Index-piaics the foregroun
animated by characteristic groups of natives, &, The plate is published oot
uspices of the Superintendent and principal residents of Melbourne.
VIEWS IN CALCUTTA. By Jaxzs B. Frastx, b Beg, Eograved in
S deiass o bemwtifatly coloswed from satese, Erice 10r, O
se Views cmbrace the princpa difices of Cal rqum the streets,
squares, promenades, e, and sl splendid city, filled with the motley groups of
s the river and shipping being also shown under atmospheric
lfects haractersic of the climalo u1
VIEWS OF NEW ZEALAND :—
VIEW OF WELLINGTON, maw ZEALAND. Plain 3s., coloured 5.
VIEW OF LAMBTON HARBOUR, NEW ZEALAND. Plain 31,

colonred 5.
VIEW OF NEW PLYMOUTH, NEW ZEALAND. Plain 3,
coloured 3s.
vnzw e MOUNT EGMONT, NEW ZEALAND. Phin 3s,

red .
These Ton rmlhlu] representatations of the feaores of thse artsof the cosst
of the ny's princpal sellements. They w

Ph Draughtsman 1o the New Zealand Company, and unum

e of the tountry uoder the nfluencs of -colonisation showing tho irst

Labilaoms of the sellers, and the dawnings of commerco and cirlzation on & savage

stale. They are executed in tinted Lithography by Mr.

VIEWS OF ALL THE PRINCIPAL 'rvw't IN SCOT-
LAND. Each, coloured, 7s. 0d.

PORTRAITS OF AND
PorrrATTS of the following eminent Aurmons and ActrEssEs,
engraved in line from Original Drawings, of a size suitable for Tliustra-

tion, may be had at 1s. each, prints; aud 2s. Od. each, India proofs.

Troxas CARLYLE, Esq. Miss O'Nurr.
CraRLES DICKENS, Esq. B1ss BruxTox.
‘WiLsiax Wonrnsworti, Esq. Miss

ALPRED TENNYSON, Esq. MapaME VESTRIS,
RouErt BrowN1xG, Esq. Miss Buies Tuse.
M1ss HAXRIET MARTINEAD, Mass Herex FAvCIT.

or

A o Brat S st i swtod ot ik a..tpmmm"u the several

omesof lh\s gt Ankual, prd suited for ornamenting Albums and Scrap-
had separately.

Pﬂce, India proofs, 2¢. 6d. each ; plain prints 14. each.
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52 womxs sunirsmun my smrTm, mipER AND CO

CHARTS

R NENCMAP OF THE PUNIAUD. Coloured 1.3 in case 1. 1.
ARROWSMITH'S MAP OF AUSTRALIA AND NEW ZEALAND.

n sheets, coloured, 1s. 6d. ; in case, coloured, 2+.
umawsurm's MAP OF NEW ZEALAND." In sheete, coloured,
In case, coloured, 2.
crafT 0F COOR'S STRAITS, “¥ew zEaraxD. By Cimanes
Hearny, Esq. Price
HEIGHTS OF ALL THE MOUNTAINS IN THE WORLD.

Plain 1s., coloured
PARBDRY’S l(l:u’ ov OVERLAND ROUTE TO INDIA. Tn
o s

BOOKS FOR THE USE OF “THE BLIND,
ted with a very distinct Raised Roman lm,ldw to thelr Touch.
e HoCx Brkie, i 16 o G bewn.

ly i — e
Vol. 1. Genesis oo e b,
-2 ,_ndnumluﬂﬁe- e . 1B 0
— 3. Numbers . o T b 1. ) 4
= 4. Deu kmnvm Vel el B 760
- S.Vdu.ludmlndllnxh O L s ()
— 6. v et o OEL Y
-1 slnp. 0 S T L o 031
- ‘hroni 1

- b 0

- 13

l
.Yemnll.h and umunmlnu
g

Backicl
— 15, Danicl, to the end
The Nuw TrsTAMENT, complete, 4 vols. bound
e Four Gorpels,soparsiel
“k w

'l

Selections

Selections of Sacred Poetry, with Tunes

Arithmetical Boards Yo
ap of England and Wales . .

crrSememtnanan

Report and Statement of Education . . . .

._mm-urnn TyRe .

of Lessons
A Selestion of ZEsop's Fable,with Woodeuts . .
Lessons on N Religion SRR
The Pealms and Paraphrases, 2voks. . . 4 .
The Morsing and Bveniog Serviees .~ . . .
The History of the Bible

swosweIE-coe

ish Grammar . . . -

's Lectures, vols, Tand 2, each . o .
Description of London, by Chambers .
Meditations on the Sacrament

cocscc05520050002000022050 BOSSSD SSS09SSSS

concnca0a00R0SSRSaR0SRRARSS 005083 O58

Prited by S1%44%T and Monnay, Old Dailey.
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TIIE GALGIITTI REVIEW.

(PUBLISHED QUARTERLY, AND RECEIVED REGULARLY BY
THE OVERLAND MAIL.)

Nos. I. to X., Price 6s. each.

Containing, among other valuable papers, articles on the following
bj Lord William Bentinck,
Sir W. H. Macnaghten, er Philip Francis, Rammohun Roy, &e.; in
Cosremporary History, the War in China, the Ameers of Sindh,
the Recent History of the Punjab, the Administration of Lord Ellen-
borough, the Kingdom of Oude, the Recent Operations in the Kolapore
country, &e. ; in PriLoroay, Sanskrit Literature, the Urdu Language
and Literature, &c.; in Eastery EruNoarapuy, the Kulin Brahmins,
the Khonds, the Sikhs, &c.; in Sociar Hisrory, MasNEgs and
Custons, &c., the English in India, Society Past and Present, the
Social Morality of the English in India, Romance and Reality of
Indian Life, Englishwomen in Hindustan, Married Life in India, &c.;
in Epveariox, Addiscombe, Haileybury, the College of Fort William,
Indigenous Education in Bengll and Behar, Early Educational efforts
of &e.; in T &c., the Punjab
Kashmir, the Hmmlnyal, Rohileund, the Cape of Good Hope, the
Right and Left Banks of the River Hooghly, &c.; in Sciexce, the
Algebra of the Hindus, the Astronomy of the Hindus, the Great
Trigonometrical Survey, Indian Railways, &c.; in MissioNary
Hisrory, Econony, &e., the Earliest Protestant Mission, the Jesuits
in India, Literary Fruits of Missionary Labours, Missionary efforts of
Indian Chaplains, the Mahomedan Controversy, &c.; with a large
number of articles relating to various other Oriental subjects.

These articles, written by gentlemen long resident in India, connected
with the Civil and Military services, the Missionary establishments, the
Bar, the Church, Commerce, the Press, &c., contain, in a condensed
form, an immense mass of information relating to the subjects of which
they treat—information which has hitherto been scattered over an
extensive surface, and therefore, beyond the reach of the majority of
readers, whilst, at the same time, a large body of original intelligence
of the most authentic character has been added to these various
compendia of existing information. The Review, which is the organ
of no party, and no sect, and supported by men of all shades of opinion,
aims at the collection and production in a popular form of all that is
important in the history, the politics, the topography, the statistics, the
‘philology, the manners and customs, the political and domestic economy,
&e. &c, of the countries and people of the East, The form of publica-
tion, and the general design, is similar to that of the leading European
reviews, excepting that it is in no wise a party publication, and is
devoted exclusively to Oriental subjects,

LONDON : SMITH, ELDER & CO., 65, CORNHILL.
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