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CHAPTER IV. 

ST. HELENA. 

Lavas of the feldspathic, basaltic, and submarine series--Section Inag­
stajf Hill and of the Barn-IJikes-T1ll1 lJ's Cap and Prospm·ous 
Bays- Basaltic ring-Central crateriform ridge, mith an internal 
ledge and a pa1·apet- Cones of p lwnolite-Superficial beds of cal­
ca;eous sandst~ne-Extinct land-shells - Beds of detriti1,s-Eleva; 
tion of the land-IJem1,dation-Crate1·s of elevation. 

THE whole island is of volcanic origin ; its circumference~ 
according to Beatson,1 is about twenty-eight miles. 
The central and largest part consists of r.ocks _0f a feld:. 
spathic nature, generally deQomposed to an extraordi­
nary degree ; and when in this state, presenting a singu.:. . 
lar assembl8:ge of alternating, r_ed, purple, brown, yellow~ 
and white, soft, argillaceous beds. From the shortness 
of our visitj I did not examine these beds with care _; 
some of them, especially those of the white, yellow, 
and brown sh~des, originally existed as streams of lava·, 
but the greater number were probably ejected in the 
form of scoiioo and ashes: other beds of a purple tint, 
porphyritic with crystal-shaped patches of a white, soft 
substance, which are now unctuous, and yield, like 
wax, a polished streak to the nail, seem once to have 
existed as solid claystone-porphyries: the red argil­
laceous beds generally have_a brecciated structure, and 
no doubt have been formed by the decomposition _ of 

1 Governor Beatson's 'Account of St. Helena.' 
5 
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scorice. Se eral extensive streams, however, belonging 
to this series retain their stony character; th.ese are 
ei her of a blacki h-green colour with minute acicular 
er stals of feldspar, or of a very pale tint, and almost 
con1po ed of min1:1te of en sea] crys al of feldspar, 
abounding with micro copical black specks ; they are 
generall compact and laminated; o her , however, of 
similar composi ion, are cellular and somewhat decom­
posed. one of these rocks con ain large crystals of 
feld par or ha e the har h frac ure peculiar to tra.chyte. 
The e feld pathic lavas and uffi are he uppermost or 
those la erupted; innumerable clike howe er, and 
great mas e of molten rock, ha e sub equently been 
injected into them. The con erge, as they · rise, 
to ard he central cur ed ridP'e, of which one point 
a tain the eleva ion of 2 700 feet. Thi ridge is the 
highest land in he i land; and it once formed the 
northern rim of a grea crat r, whence the la a of this 
serie flowed : from i ruined condition, from the 
sou hern half having been removed and from the 

· viol en di location hich the whole i land has under-
gone, i ruc nre i rendered er o b cure. 

B altie, e ·ies.-The margin of this i land is 
formed b a rude circle of grea , black tratified ram­
part of ba al , dipping seaward, and worn into cliffs, 
which are often n°arl perpendicular, . and var in 
height from a few hundred feet to two thpu and. 
This circle or rather hor e- hoe .. ha ped rin · is open to 
the outh and is breached b everal other wide pace . 
It rim or ummit generall project lit le above the 
lm-el of the adjoining inland country; and the more 
recen feld pathic lava slopin dmrn from the central 
hPigh ...,, generally abu again t and overlap its inner 
margin· on he north-we tern ide of the island, how­
e er, they appear (judging from a di ·tance) to have 
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flowed over and concealed portions of it. In some 
pa~~ts, wher-e the basaltic ring had 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 of 
them contain numerous crystals of glassy feldspar and 
octahedrons of titaniferous iron ; others abound with 
crystals of augite and grains of olivine. The vesicles 
are frequently lined with minute crystals ( of chabasie ?) 
and even become arnygdaloidal :with them. The 
streams are separated from each other by cindery 
matter, or by a bright red, friable, saliferous tuff, . which 
js niarked by successive lines like those of aqueous 
deposition; and sometimes it has an obscure, concre­
tionary structure. The rocks of this basaltic series 
occur now here except near the coast. In most volcanic 
districts the trachytic lavas are of anterior origin to the 
basa~ t,ic ; but here we see, that a great pil8 of rock, 
closely related in composition to the trachytic fan1ily, 
has been erupted subsequently to the basaltic strata: 
the number, how.ever, of dikes, abounding with large 
crystals of augite, with which the feldspathic lavas have 
been injected, shows perhaps, some tendency to a re­
turn to the more usual order of superposition. 

Basal sitbmarine lavas.-The lavas of this basal 
series lie immediately beneath both· the basaltic and 
feldspathic rocks. According to Mr. Seale,1 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 

1 'Geognosy of the Island of Rt. Helena' Mr. Seale has con­
structed a gigantic model of St. Helena, well worth visiting, which 
is now deposited at Addiscombe College, in Surrey. 
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augite; others are of a brown colour, either lami.:. 
nated or in a rubbly condition ; and n1any p~rts are 
highly arriygdaloidal with calcareous matter. The 
succe sive sheets are either closely united together, or 
are separated from each other b beds of scoriaceous 
rock and of larninated t uff, frequently containing well­
rounded fragments. The interstices of these beds are 
filled with g psum and salt; the gypsum also sometimes 
occurring in hin layers. From the large quantity of 
these two substances, from t he presence of rounde~ 
pebbles in the tuffs and from the abundant amygdaloids, 
I cannot doubt tha these basal volcanic strata flowed be­
nea h the sea. This remark ought perhaps to be extended 
to a part of the superincumbent basaltic rocks; but on 
this point, I was not able to obtain clear evidence. The 
:-;trata of the basal series, whenever I examined them, 
were intersected by an extraordinary number of dikes. 

Flagstaff' Hill and the B arn.-I will now describe 
some of the more remarkable sections, and will com­
mence with the e two hills which form the principal 
external feature on the nor h-eastern side of the island. 
The square, angular ou line, and black colour of the 
Barn, at once how that it belongs to the basaltic 

Fla()' ta-ff Hill. 
2,272 feet high. 

No. 8. 

The Barn. 
2 015 feet high. 

The double line r epresent the basaltic strata; t he ingle, the ba~al. ubmarine strata; 
the do ted, he upper feldspathic strata; the dike are haded transversely. 

serie · w hil t he smooth, conical figure, and the 
varied bright t int of Flagstaff Hill render i equally 
clear, that it is composed of the softened, feldspathic 
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rocks. These two lofty hills are connected ( as is shown 
in _the accompanying woodcut) by a sharp ridge, 
which is composed of the rubbly lavas of the basal 
series. The strata of this ridge dip westward, the_ in­
clination becoming less and less towards the Flagstaff; 
and the upper feldspathic strata of th~s hill can be seen, 
though with some difficulty, to dip conformably to the 
WSW. 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 1,000 feet in thickness, are inclined north-eastward, 
at an_ angle between thirty and forty degrees. 

-· This ridge, and likewise the Barn and Flagstaff Hi11s, 
are interlaced by dikes, many of which preserve a re­
markable parallelism in a NNW. and SSE. direction. 
The dike·s chiefly consist of a rock,. porphyritic with 
large crystals of ~ugite; others are formed _.,of a fine­
grained and brown-coloured trap. Most of these dikes 
are coated by a glossy layer,1 from one to two-tenths of 
an inch in thickness, which, unlike true pitchstone, 
fuses into a black enamel; this layer is evidently ana­
logous to the glossy superficial coating of many la.va 
streams. The dikes can often be followed for great -
lengths both horizontally and vertically, and they seem 
to preserve a nearly uniform thickness: 2 Mr. Seale 

1 This circumstance bas been observed (Lyell, 'Principles of 
Geology,' vol. iv. chap. x. p. 9) in the dikes of the A.trio del Cavallo, 
but apparently it is not of very common occurrence. Sir G. Mac­
kenzie, however, states (' Travels in Iceland,' p. 372) that all the 
veins in Iceland have a • black vitreous coating on their sides.' Capt. 
Carmichael, speaking of the dikes in Tristan D' Acunha, a volcanic 
island in the southern Atlantic,-says (' Linnman Transactions,' vol. 
xii. p. 485) that their sides, 'where they come in contact with the 
roc~s, are invariably in a semi-vitrified state.' · 

2 'Geognosy of the Island of St. Helena,' plate 5. 
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states, t hat one near the Barn, in a height of 1,260 feet, 
decreases in width only four inches,-from nin~ 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 cour e, to a considerable degree, by the alterna­
ting soft and hard strata: they are often firmly united 
to the harder strata, and they preserve th~ir paral­
lelism for such great lengths, that in very many in­
stances 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 valle s a li tle south of it, and to a 
degree I ne er saw equalled anywhere else: in these 
valleys the extend in less regular lines, covering the 
ground wi h a network, like a spider's web, and with 
some par s of the surface even appearing to consist 
wholly of dikes, interlaced by other dikes. 

F rom the complexi y produced by the dikes, from 
the high inclination and anticlinal dip of the strata of 
t he ba al series, which are overlaid, at the opposite 
ends of he short ridge, by two great masses of different 
age and of different corn posi ion, I am not surprised 
t hat t his ingular section has been misunderbtood. It 
has even 1:- en supposed t o form part of a crater; but 
so far is hi from having been the case, that the summit 
of F lag taff Hill once formed the ]ower extremity of a 
sheet of lava and ashes, which were erupted fr0m the 
cen ral, craterif orm ridge. J udo·ing from the slope of 
the contemporaneous t reams in an adjoining and un­
di ur bed part of the i land, the strata of the Flagstaff 
Hill mu t have been upturned at least twelve hundred 
feet and probably much more, for the great truncated 
dikes on i s summit show that it has been largely 
<lenuded. The summit of this hill now nearly eqt1als 
in height the crateriform ridge ; and before having 
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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 gr0,ater height than, 
the crater, down the flanks of :which they •Originally 
flowed. I believe that dislocations on so grand a scale 
are extremely rare 1 in volcanic districts. The forma­
tion 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 ridgs 
between Flagstaff and Barn Hills, probably took place 
subsequently (though perhaps immediately so) to the 
strata being tilted; for had the strata at that tjme 
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 
distinct anticlinal line extending north and-✓south, and 
though most of the dikes range with much regularity 
in the same 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 2,000 feet high, situated a few 
miles southward of the Barn; we there see, even from • 
a distance, a dark-coloured, sharp, wedge of compact 
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-~op, consists of a body of rock, which has been 

1 M. Constant Prevost (' l\!f em. de la Soc. Geolog.' tom. ii.) 
observes, that 'les produits volcaniques n 'ont que localement et 
rarement meme derange le sol, a travers lequel ils se sont fait jour.' 
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injected whilst liquefied into th e overlying strata; and 
if we may suppose that a similar bod., of rock 'lies in­
jected, beneath the ridge connecting the Baru and. Flag­
staff, the structure there exhibit ed would be explained. 

Turks · Ocip and P ·osperous B ays. - Prosperous 
Hill is a great , black? precipitous mountain, situated 
two miles and a half south of the Barn, and composed, 
like it, of ba al ic s rata. These r est, in one part, on 
the brown-coloured, porphyritic beds of the basal series, 
and in another part, on a fissured mass of highly scori­
aceous and amygdaloidal rock, which seems to have 
formed a sma11 point of eruption beneath the sea c6n­
temporaneou 1 with the ba al series. P rosperous Hill, 
like the Barn, is traversed by many dikes, of wmch the 
greater number range nor h and sou h and its strata 
dip, at an angle of about 20°, rather obliquely from the 
island towards he sea. The space between P rosperous 
Hill and the Barn as repre ented in this woodcut, con­
sists of lof y cliffs, composed of the lavas of the upper 

No. 9. 
Flagstaff Hill. 

P rosperou Hill. The Barn. 
The double lines represent the ba...<:al ic rata : the sing-le. the basal submarine tra.ta . 

he dotLed, the upper feld~pathic strata. · 

or feld pathic erie which res though unconform­
abl on the ba al ubmarine strata as we have seen 
that they do a, Flag taff Hill. But differently from 
what occu...-r in tha hill these upper strata are nearly 
horizontal, gentl rising towards he interior of the 
i land ~ · he are al 'O composed of greenish-b1ack , or 
more commonlv pale brown, compact lavas, instead of 
softened and highly coloured matter. These brown­
coloured compac lava , consist a1mo ent irely of small 
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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 
hornblende. 'l1he 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 position before the erup­
tion of the feldspathic streams. 

Basaltic ring.-Proceeding round the island, the 
lavas of the upper series, southward of Prosperous Hill, 
overhang 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 con­
sjderable angle; this headland, also, stands a little 
above the level of the more modern, feldspathic lavas. 
Further on, a large space of coast, on each side of Sanely 
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 Plagstaff; and 
they everywhere have the same seaward inclination, 
and rest, in some parts at least, on the lavas of the basal 
series. We thus see that the circumference of the 
island is formed by a much-broken ring, or rather a 
horse-shoe, of basalt, open-to the south, and interrupted 
on the eastern side by many wide breaches. The 
breadth of this marginal fringe on the north-western 
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side, where alone it is at all perfect, appears to vary 
from a mile to a mile and a half. The basaltic ·strata, 
as we11 as those of the subjacent basal series, dip, with 
a moderate inclination, where they have not been sub­
sequently disturbed, towards the sea. The n1.ore broken 
state of the basaltic ring round the eastei;n half, com­
pared with the western half of the island, is evidently 
due to the much greater denuding power of the waves 
on the eastern or wind ward side, as is shown by the 
greater height of the cliffs on that side, than to leeward. 
W hether the margin of basalt was breached, before or 
after t he eruption of the lavas of the upper series, -is 
doubtful ; but as separate portions of the basaltic ring 
appear t o have been t ilted before t hat event, and from 
other reasons, it is more probable, that some at least of 
t he 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 
wi h the matter erupted from the great cent ral crater , 
appears to have been of an oval figure, eight or nine 
miles in length by about four miles in breadth, and 
with it axis directed in a E. and SW. line, coincident 
with the present longe t axis of the island. 

The cent ·al cur ed ridge.- This ridge consists, as 
before remarked, of gray feldspathic lavas, and of red, . 
brecciated, argillaceou tuffs, like the beds of the upper 
coloured serie . The gray lavas contain num_erous, 
minu e black, ea ily fu ible pecks; and but very few 
large crystals of feld par. They are generally much 
softened; with the exception of this character, and of 
being in man parts highly cellular, t hey are quit e 
similar to tho e great sheets of lava which overhang 
the coa t at Pro perous Bay. Con iderable intervals 
of time appear to have elapsed, judging from the 
marks of denudation, between the formation of the 
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successive beds, of which this ridge is composed. On 
the steep northern slope, I observed in several sections 
a -much worn undulating surface of red tuff, covered 
by gray, decomposed, feldspathic lavas, 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 woodcut. The ridge ends on the 

No. 10. 

3 

DIKE, 

1---Gray feldspathic lava. 
2-A. layer, one inch in thickness, of a reddish earthy matter. 
3-Brecciated, red, argillaceous tuff. 

eastern side in a hook, which is not represented clearly 
enough in any map which I have seen; tow:ards the 
western end, it gradually slopes down and ..-divides into 
several subordinate ridges. The best defined portion 
between Diana's Peak and Nest Lodge, which supports 
thf3 highest pinnacles in the island varying from 2,000 
to 2,700 feet, is rather less than three miles long in a 
straight line. Throughout this space the ridge . has 
a uniform appearance and structure; its curvature 
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 pre­
cipitous ; it is formed of the basset edges of the strata, 
which gently decline 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 occl).r 
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not unfreqnently within ·volcanic crater , and. their 
formation seems to be due to the sinking down of a 
le el sheet of hardened la a, t he edges of which re­
main (like he ice round a pool, from which the water 
has been drained) adhering t o the ides.1 

In ome par he ridge i surmounted by a wall 
or parapet , perpendicular on bo h sides. ear Diana's 
P eak thi wall is ex remel narrow. At the Galapagos 
Ar chipelago I observed parapet having a quite sin1ilar 
structure and a1Jpearance; surmounting several of the 
craters; on , which I more particularl examined, 
wa compo ea of glo , red scoriEe firml connected 
toge her; being ex ernally perpendicular , and extend­
ing round nearl the whole circumference of the crat er, 
it rendered it almo t inacce ible. The P eak of Tene­
riffe and Cotopaxi, according o Humboldt are similarly 
con rncted; he tates 2 that 'at their summits a cir­
cular wall urrounds the crater, which wall, at a 
di tance, ha he appearance of a small cylinder placed 
on a runcated cone. On Cotopaxi 3 hi peculiar 
tructuTe i vi ible to the naked eye at more han 

2,000 toi e di tance; and no per on ha ev r reached 
i s crater. On the Peak of Teneriffe, the parapet i so 
hi ·h that it would be impo ible to reach the caldera, 
if on the ea...,tern ide there did not exi t a breach.' 
The origin of the e circular parapets is probably due 
to he heat or vapour from the crater penetrating 
and hardening the ides to a nearl equal depth, and 
afterward to he mountain being low 1 acted on by 
the weather, which would leave he hardened part, 

1 A most remarkable instance of thi structure is de cribcd in 
Elli 'Polyne ian Re...,earches' ( econd edit.), where an admirable 
drawing i iven of the ucces ive ledge or terrace , on h e borders 
of he immen e crater at Hawaii, in he andwich Islands. 

2 'Per anal Tarratfre,' ,ol. i. p. 1"1. 
8 H umboldt s Picturesque Atlas,' folio, pl. 10. 
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projecting in the form of a cylinder or circular 
parapet. 

- From the points of structure in the central ridge, 
now enumerated,- -namely, from · the convergence to­
wards it of the beds of the upper series,-from the 
lavas there becoming 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 common line of 
elevation, I cannot doubt that this curved ridge 
forms the last ren1nant of a great crater. In endeavour­
ing, however, to trace its . former outline, one is soon 
baffled; its wester1:1- 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 farther, 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 pro­
bably even to a greater height. It is interesting thus 
to trace the steps by which the structure of a volcanic 
district becomes obscured, and finally obliterated : so 

· near to this last stage is St. Helena, i.hat I believe no 
one has hitherto suspected that the central ridge or 
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axis of the island, is the last wreck of the crater, 
whence the most modern vo~canic streams were poured 
forth. 

The great hollow space or valley south ward of the 
central curved ridge, across which the half of the crater 
must once have extended, is formed of bare, water­
worn hillocks and ridges of red, yellow, and brown 
rocks, mingled ~ogether in chaos-like confusion, inter­
laced by dikes, and ~ithout any regular stratification. · 
The chief part consists of red decomposing scorim .. 
associated with various kinds of tuff and yellow argil­
laceous beds, full of broken crystals, 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" 
precipitous hill, called Lot, boldly stands up, and forms 
a most singular and conspicuous object. It is com­
posed of phonolite, divided in one part into great 
curved lamincB, in another, in to angular concretionary 
balls, and in a third part into outwardly radiating 
columns. At its base the strata of lava, tuff, and 
scoricB, dip awa on all sides: 1 the uncovered portion 
is 197 2 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 crystals of 
feldspar; in most parts it has a conchoidal fracture, 
and is sonorous, yet it is crenulated with _minute air­
c,1,vities. In a S . direction from Lot, there- are 
some other remarkable columnar pinnacles, but of a 

1 Abich, in hi 'Views of Vesuvius' (plate vi.), has shown the 
manner in which bed , under nearly similar circumstance , are t iltecl 
up. The upper bed are more turned up than the lower~ and he 
account for thi , by showing that the lava insinuates itself hor·i-
wntally between the lower bea . . 

2 This height is given by Mr. Beale, in hi Geognosy of the island. · 
The height of the nmmit above the level of the sea, is said to be 
1.444 feet. 
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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 
NE. and SW. 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 str~tch across the 
valley in a NE. and SW. direction, parallel to that 
one connecting the Asses' Ears, Lot's Wife, and pro­
bably Lot. The number of these masses of injected 
rock is a remarkable feature in the geology of St. 
Helena. Besides those just mentioned, and the hypo­
thetical one beneath Flagstaff Hill, there is Little 
Stony-top 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 subse­
quently to the -last volcanic eruptions from the central 
crater. 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 inequalities 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 every-
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where are apt 1 to a sume singular and even grotesque 
shapes, like that of Lot: the peak at Fernando ,. ?ronha 
offers an instance; at St. Jago, however, the cones 
of phonolite, though tapering, have a regular form. 
Suppo ing, as seems probable, that all such hillocks 
or obeli ks have originally been injected, whilst 
liquefied, into a mould formed by yielding strata, as 
certainly has been the case with Lot, how ?'re 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 fluidi.l.y, which is generally suppose-a 
to be characteristic of the allied trachytic lavas? 

Superficial deposits. -- Soft calcareous sandstone 
occurs in extensive, though thin, uperficial beds, both 
on the northern and southern shores of the i land. 
It consis of very minute, equal-sized, rounded particles 
of shell · and o her organic bodies which par ially 
retain heir ell ow, brown, and pink colours, and oc­
casionally, hough very rarely, present an obscure trace 
of heir original external forms. I in vain endeavoured 
to find a single unrolled fragment of a shell. The 
colour of the par icles is the mo t obvious character 
b which their origin can be recognised, the tints 
being affE?cted ( and an odour produced) by a moderate 
heat, in he ame manner as in fre h shells. The par-
icles are cemented together, and are mingled _wi h 
ome earth mater: the purest ma es, according to 

BeaLon, contain 70 per cen . of carbonate of lime. 
The bed , varyino- in thickness from two or three feet 
to fifteen feet, coat he urface of the ground ; they 
generall lie on that ide of the valley which is pro­
tected from the wind, and they occur at the height· 

1 D '.A.ubui on, in hi 'Trai e de Geogno ie' (tom. ii. p. 540) 
particularly remarks tha this is the ea e. 
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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 occupy; 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 calcareous dust could be drifted and winnowed; 
we must, therefore, look back to a forn1er period when 
before the land was worn into the present great 
precipices, a shelving coast, like that of Ascension, 
was favourable ~o the accumulation of shelly detritus. 
Some of the beds of tbis limestone are between 600 
and 700 feet above: the sea; but part of this height 
may possibly be due to an elevation of the ]and, sub­
sequent to the accumulation of the calcareous sand. 

The percolation of rain-water has consolidated parts 
of these beds into a solid rock, and has formed masses 
of dark brown, stalagmitic limestone. .At the Sugar­
Loaf quarry, fragments of rock on the adjoining slopes, 1 

have been thickly coated by successive fine layers of 
calcareous matter. It is singular, that many of these 
pebbles have their entire surfaces coated~ without any 
point of contact having been left uncovered; hence, 
these pebbles must have been lifted up by the slow 
deposition between them of the successive films of car­
bonate of lime. 1✓-fasses of white, finely oolitic rock are 
attached to the outside of some of these coated pebbles. 

1 In the earthy detritus on several parts of this hill, irregular 
masses of very impure, crystallised sulphate of lime occur A..s this 
substance is now being abundantly deposited by the surf at Ascen­
sion, 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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Von Buch has de cribed a compact limestone at 
Lanzarote which seems perfectly to resemble th:e sta­
lagmitic deposition just mentioned : it coats pebbles, 
and in parts is finely oolitic : it forms a far-extended 
laver, from one inch to two or three feet in thickness, 
2.n::l it occurs at the height of 800 feet above the sea, 
but only on that side of the i,Jand exposed to the violent 
nor h-western winds. Von B-uch remarks 1 that it is 
not found in hollows, but only on the unbroken and 
inclined -surfaces of the mountain. He believes, that 
it has been deposited by h~ spray which is borne over 
the whole island b these violent winds. It appears, 
however, to me much more probable that it has been 
formed, as at St. Helena, by he percolation of water 
hrough finely comminuted shells: for when sand. is 

blown on a much exposed coast, it always tends to accu­
mulate on broad, e en surfaces which offer a uniform 
resi tance to the winds. At the neighbouring island, 
moreover, of Fuerteventura, 2 here is an earthy lime­
stone, which, according to on Buch, is quite similar 
to specimens which he has een from St. Helena, and 
which he believes to have been formed by the drifting 
of shel1 detritu . · 

. The upper beds of the limestone, at the above­
men ioned quarry on the Sugar-Loaf Hill, are ofter, 
finer-grained and le s pure, than the lower beds. 'They 
abound wi h fragments of land-shell and with some 
perfec one ; they contain, al o, the bones of birds, and 
he large eg , ,3 apparen+ly of water-fowl. It is pro­

bable that +he e upper beds remained long in an uncon• 

1 'De~cription de~ I Ies Canaries,' p. 293. 
2 Idem, pp. 314 and 37-!. 
s Colonel" ilkes in a cataloo-ue presented with some specimens 

to the Geoloo-ical ociet , ate that a many as ten eo- s were found 
by one per on. Dr. Buckland has remarked(' Geblog. Trans.' vol. v. 
p. 117 4) on the e eggs. 



CHAP. IT. Exti'nct Land Shells. IOI 

solidated form, during which time, these terrestrial 
productions were embedded. Mr. G. R. Sowerby has 
k1ndly examined three spe9ies of land-shells, which I 
procured from this bed, and his descript ions are given 
in the Appendix. One of th~m is a Succinea, identical 
with a species now living abundantly on the island : 
the two others, namely, Oochlogena fo ssilis and Helix 
biplicata, are not known in a recent state: the latter 
species was also found in another and different locality, 
associated with a species of Cochlogena which 1s un­
doubtedly extinct. 

Beds of extinct land-shells. - Land-shells, all of 
whjch appear to be species now extinct, 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 NW. side of this hill, a rain­
channel exposes a section of about twenty feet in thick­
ness, of which the upper part consists of black vegetable 
mould, evidently washed down from the heights above, 
and the lower part of less black earth, abounding with · 
young and old shells, and with their fragments : part 
of this earth is slightly consolidated by calcareous 
matter, apparently due to the partial decomposition of 
some of the shel"ls. . Mr. Seale, an inte11igent resident, 
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 picked out of 
the inside of the large shells of the Oochloge·na a'llris­
vulpina. This last-mentioned species is in n1any 
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respects a very singular one ; it was classed, ev~n 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 eleva­
tion of this island thus deduced! It is very remarkable 
that all the shells of this species found by me in one 
spot, form . a di tinct variety, as described by Mr. 
Sowerb , fron1 those procured from another locality by 
1:r. Seale. As this Cochlogena is a large and con­

spicuous shell , I particularly enquired from severa~ 
intelligent countrymen whether they had ever seen it 
alive ; hey all assured me that they had not, and they 
would not even believe + hat it was a land 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; bu , on the o her hand, the two land-shells 
which are now living on the island in great numbers, 
do not occur embedded, as far as it is yet known, wi h 
the extinct specie . I have shown in my Journal, 1 that 
the extinction of the e land- hells pos ibly may not be 
an ancient e ent; as a great change took place in the 
state of the i land about 120 years ago, when the old 
trees died, and were not replaced by young ones, these 
being de troyed by the goats and hogs, which had run 
wild in numbers, fr01n he year 1502. Mr. Seale states, 
hat on Flag taff Hill, where we have seen that the 

embedded land- hells are especially numerous, traces 
are every, here di coverable, which plainly indicate 
that it wa once hickly clo hed with tree ; at present 
not even a bu h grows there. The thick bed of black 
vegetable mould which covers the shell-bed, on the 

1 'Journal of Researches,' 1845, p. 489. 
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flanks of this hill, was probably washed down from the 
u_pper 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-bird 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 deposited, when the gorges _stood 
beneath the sea. Mr. Seale, moreover, has shown that 
some of the fissure-like gorges, 1 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 : 
neverthe1ess, in a bay-like depression on the table-land 
behind Prosperous Bay, at the height of about 1,000 
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 denu­
dation, 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 

. ~ 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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2 000 fee hi o>h, pre ents accor"ding to Mr. Seale, a 
perfec ne ork of b.t1ncated dike - ; on hills like the 
Flao>staff formed of oft rock, we might suppo ·e that 
the dike had been worn down and cut off b meteoric 
aaenc bu we can hardl nppo"e his po sible with 
he hard ba al ic ata of he Barn. 

oa ·t dBn ld t ·01 .- The enormous cliff: - in many 
parts be ween 1 · ' · · and 2 0 0 fee in heigh , wi h 
w hi h this p1,. on-like island i urrounded with the 
xception of only a few place'"', where narrow va1leys 

de cend o the coas is he mo striking feature in its 
cene1 . e ha e een tha po ion"' of the ba altic 

ring o or hTee miles in 1 n.D"th b one or two miles 
in bread h, and from one to wo thou and fee in height, 
have b en wholl removed. Thera are, also, ledges and 
bank of rock, risi n ou of prof oundl deep water, and 
di tan from the pre en coa ~et-K-een three and four 
mile w hi_ch accoraing t-0 hlr. eale, can be traced to 
he ,.;hor and are found to be the con inua ions of 

cer ain well-known grea dike . The swell of he 
tlantic Ocean ha obviou 1 b en he acti e power in 

forming he e cliffi · and i i intere, ting to ob er, e 
hat the 1 er houah s ill gTea hei ·h of the cliffs 

on he leeward and partiall protected ide of he 
· i land ( ertendincr from he uo>ar-Loaf Rill to outh 
"e Point.) corre ponds wi h he le..., er de Tee of 
expo uTe. \\h n reflectina on the comparati el low 
coa..., of man olcanic island which al o tand ex­
po~ed in he open ocean, and are apparent1 of con ider­
a ble antiqui, the mind recoil from an a tempt to 

ra __,p the number of cen uTie of expo ure, nece ary to 
ha\e ITTound into mud and to have dinpersed the enor­
mon en bic ma of hard rock which ha been pared off 
the circumference of this island. 'l'he contra in the 
superficial tate of . Helena, compared with the 
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nearest islarid, namely, Ascension, is very striking. At 
Asc~nsion, the surfaces of the lava-streams are glo sy, as 
_if just poured forth, their boundaries are well defined, 
and they can often be traced to perfect craters, whence 
they were erupted; in the course of n1any 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 volcanic action have been 
recorded.1 On the other hand, at St. Helena, the course 
of no one stream of lava can be trace~, 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 highAst hills, are inter­
laced by worn-down dikes, and, in many places, the 
denuded summits of great cones of injected✓ rock stand 
exposed and naked; lastly, as we have seen, the entire . 
circuit of the island has been deeply worn back into the 
grandest precipices. 

Oft:aters 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 

1 In the' Nautical Magazine' for f835, p. 642, and for 1838, p. 
361, and in the 'Comptes Rend us,' April, 1838, accounts a.re given of 
a series of volcanic phenomena-earthquakes-troubled water­
floating scoriIB and columns of smoke-which have been observed a 
intervals since the middle of the last century, in a space of open sea 
between longitudes 20° and 22° west, about half a degree south of 
t~e equator. ·These facts seem to show: that an island or an archi­
pelago 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 volcanic action. 
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the part which I was able to examine) by a ring of 
basaltic mountains, now much broken, but evidently 
once con inuous. These mountains have, or apparently 
once had, their e carpernents steep towards the interior 
of the island, and their strata dip on ward . I ~as 
able to ascertain, onl in a few cases, the inclination of 
the bed ; nor was this ea , for the stratification was 
generall oh cure excep when viewed from a distance. 
I feel however, li le doub tha , according to the re­
searches of . Elie de Beaumont, their a erage in­
clination is gTeater than ha which they could have 
acquired con idering their thickne s and con1 pactne s, 
by flowing down a sloping urface. At St. Helena, 
and at St. Jago the basaltic -tra a rest on older an cl 
probabl submarine beds of different composition. At 
all three i land'"' , deluges of more recent lavas have 
flo ed from he centre _of the island owards and be­
tween the ba al ic mountain ; and at S . Helena he 
c ntral pla form ha been filled up b them. All 
three i land have been rai ed in ma s. At Mauritius 
he ea within a late geoloo·ical period, must have 

reached to the foot of the basal ic mountains, a it now 
doe a S . H elena · and at St. Jago it i cu ing back 
the intermediate plain towards them. In + he e three 
· land c. bu e peciall at S . Jago and at l\lauritins, 
when, tanding on the summit of one of the old ba al tic 
n1.ountains one look in , ain ton-ards the centre of the 
i land - he poin towards which the strata benenith 
ones fee and of the ·mountains on each ide rudely 
con.--verae -for a ource whence the e rata could have 

een erup ed · bu one ee onl a va t hollow platfor1n 
stretched benea h, or pile of matter of more reoent 
origm. 

The e ba altic mon tain come, I presume, into 
the cla of Craters of elevation: it is immaterial 
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~hether 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 ordinary lines of elevation. 
With respect to their origin, after having read the 
works of Mr. Lyell,1 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 volcanos, of wh1ch the sumn1its have either 
been blown off, or more probably 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 hard~y persuade 
myself to adopt this explanation. Moreover, I suspect 
that the following circumstances, from their frequent 
concurrence, are someway connected together,-a con­
nection not implied in either of the above views : 
namely, first, the broken state of the ring, showing 
that the now detached portions have been expm~ed 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 vol­
canos 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 up:filled fissures or 

1 'Principles of Geology' (fifth edit.), vol. ii. p. 171. 
6 
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dikes are the evidence and the measure,- a view 
equally novel and important, which we owe to the re-
searches of that geologist on Mount Etna. -

A conjecture, including the above circumstances, 
occurred to me, when,- with my mind fully convinced, 
fr01n the phenomena of. 1835 in South America,1 that 
the forces which eject matter from volcanic orifices and 
raise cont inents in mas_s are identical,- ! viewed that 
part, of the coast of St. Jago, where the horizontally 
upraised, calcareous stratum dips into the sea, directly 
beneath a cone of subsequent ly erupted lava. The 
conject ure is t bat , during the slow elevation of a vol­
canic district or island, in the cent re of which one or 
more orifices continue open , and thus relieve t-he sub­
t erranean 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 calcareous stratum under the cone at St. 
J ago, and as does a large part of t he circumference of 
I celand, i but that they are separated from it by curved 

1 I have given a detailed account of these phenomena, in a paper 
read before the Geoloo·ical ociet in March, 1838. .A.t the instant 
of time, when an immen e area was convulsed and a large t ract 
elevated, the district immediately surrounding several of tne great 
vents in the Cordillera remained quiescent; the subterranean forces 
being apparently relieved by the eruptions, which then recommenced 
with great violence. .A.n event of somewhat the same kind, but on 
an infinitely smaller scale, appear to have taken place, according 
to A.bich (' Views of Ve uviu ,' plates i. and ix.), within he gTeat 
crater of e uviu , where a platform on one side of a fissure was 
rai ed in mas wenty feet, whilst on the other side, a train of small 

olcanos burst forth in eruption. 
2 I appears, from information communicated to me in the most 

-obligino- manner by hl. E. Robert, that the circumferential par ts of 
Iceland, which are compo~ed of ancient ba altic s trata alternating 
wi h uff, dip inland, thu forming a gigantic saucer. M. Robert 
found that thi "a the ea e, with a few and quite local exceptions1 

for a pace of coa t ·e eral hundred miles in length. I fi nd t his 
statement conoborated, a far as regards one place, by Mackenzie, 
in his 'Travel ' (p. 377), and in another place by some :i\IS. notes 
kindly lent me by Dr. Holland. The coa ·t is deeply indented by 
creeks, at the head of which the land is generally low. M . Robert 
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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 "'."ould 
generally be exposed 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 1nass, and the flowiug 
of deluges of lava from the central platf0rms, are like­
wise 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 -;low, 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. 
informs me, that the inwardly dipping strata appear to extend cts 
far as this line, and that their inclination usually corresponds with 
the slope of the surface, from the high coast-mountains to the low 
land at the · head of these creeks. In the section described by Sir 
G. Mackenzie, the dip is 12°. The 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 Eng-Js,nd, 
ought perhaps to exclude it from the class of islands we have buen 
considering; but I cannot avoid suspecting that if the coast-moun -....­
tains, instead of gently sloping into the less elevated central area, 
bad been separated from it by irregularly curved fault3, 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. I will only further remark, that the 
frequent occurrence of extensive lakes at the foot of large volcanos, 
and the frequent association of volcanic 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, o:r from t.he effects of subsidence. 


