





PREFACE.

I HAVE stated in the preface to the Zoology of the Voyage of the Beagle,
that it was in consequence of a wish expressed by Captain FitzRoy, of having
some scientific person on board, accompanied by an offer from him, of
giving up part of his own accommodations, that I volunteered my services,
which received, through the kindness of the hydrographer, Captain Beaufort,
the sanction of the Lords of the Admiralty. As | feel that the opportunities,
which | enjoyed of studying the Natural History of the different countries we
visited, have been wholly due to Captain FitzRoy, | hope | may here be
permitted to express my gratitude to him; and to add that, during the five
years we were together, | received from him the most cordial friendship and
steady assistance. Both to Captain FitzRoy and to all the Officers of the
Beagle,*

* | must likewise take this opportunity of returning my sincere thanks to Mr. Bynoe, the surgeon
of the Beagle, for his very kind attention to me when | was ill at Valparaiso.
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I shall ever feel most thankful for the undeviating kindness with which | was
treated, during our long voyage.

The present volume contains in the form of a journal, a sketch of those
observations in Geology and Natural History, which 1 thought would possess
some general interest. As it was originally intended to have preceded any
more detailed account, and as its publication has been unavoidably delayed,
the briefness and imperfection of several parts, | hope, will be excused. |
have given a list of those errata (partly caused by my absence from town
when some of the sheets were in the press) which affect the sense; and
have added an Appendix, containing some additional facts (especially on the
theory of the transportation of erratic blocks) which I have accidentally met
with during the past year. | hope shortly to publish my geological
observations; the first Part of which will be on the Volcanic Islands of the
Atlantic and Pacific Oceans, and on Coral Formations; and the second Part
will treat of South America. Several numbers of the Zoology of the Voyage of
the Beagle, due to the disinterested zeal of several of our first naturalists,
have already appeared. These works could not have been undertaken, had it
not been for the liberality of the Lords Commissioners of Her Majesty's
Treasury, who, through the representation of the Right Honourable the
Chancellor of the Exchequer, have been pleased to grant a sum of one

[page] ix PREFACE.



http://darwin-online.org.uk/content/frameset?viewtype=side&itemID=F10.3&pageseq=13
http://darwin-online.org.uk/content/frameset?viewtype=side&itemID=F10.3&pageseq=14

thousand pounds towards defraying part of the expenses of publication. I
have repeated in this volume my account of the habits of some of the birds
and quadrupeds of South America, as | thought such observations might
interest those readers who would not, probably, consult the larger work. But
I trust that naturalists will remember, that mere sketches are here given on
several subjects, which will hereafter be more fully entered on, or have
already been so :—for instance, the notices of the strange fossil quadrupeds
of the eastern plains of South America are exceedingly imperfect, whilst an
admirable account of them by Mr. Owen now forms the first part of the
Zoology of the Voyage of the Beagle.

I shall have the pleasure of acknowledging the great assistance | have
received from several naturalists, in the course of this and the succeeding
works; but I must be here allowed to return my most sincere thanks to the
Reverend Professor Henslow, who, when | was an under-graduate at
Cambridge, was one chief means of giving me a taste for Natural History,—
who, during my absence, took charge of the collections | sent home, and by
his correspondence directed my endeavours,—and who, since my return, has
constantly rendered me every assistance which the kindest friend could
offer.

C. D.
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ST. JAGO-CAPE DE VERD ISLANDS.

JAN. 16TH, 1832.—The neighbourhood of Porto Praya, viewed from the sea,
wears a desolate aspect. The volcanic fire of past ages, and the scorching
heat of a tropical sun, have in most places rendered the soil sterile and unfit
for vegetation. The country rises in successive steps of table land,
interspersed with some truncate conical hills, and the horizon is bounded by
an irregular chain of more lofty mountains. The scene, as beheld through the
hazy atmosphere of this climate, is one of great interest; if, indeed, a
person, fresh from the sea, and who has just walked, for the first time, in a
grove of cocoa-nut trees, can be a judge of any thing but his own happiness.
The island would generally be considered as very uninteresting; but to any
one accustomed only to an English landscape, the novel
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prospect of an utterly sterile land possesses a grandeur which more
vegetation might spoil. A single green leaf can scarcely be discovered over
wide tracts of the lava plains; yet flocks of goats, together with a few cows,
contrive to exist. It rains very seldom, but during a short portion of the year
heavy torrents fall, and immediately afterwards a light vegetation springs
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out of every crevice. This soon withers; and upon such naturally-formed hay
the animals live. At the present time it has not rained for an entire year. The
broad, flat-bottomed, valleys, many of which serve during a few days only in
the season as a watercourse, are clothed with thickets of leafless bushes.
Few living creatures inhabit these valleys. The commonest bird is a
kingfisher (Dacelo jagoensis), which tamely sits on the branches of the
castor-oil plant, and thence darts on the grasshoppers and lizards. It is
brightly coloured, but not so beautiful as the European species: in its flight,
manners, and place of habitation, which is generally in the driest valleys,
there is also a wide difference.

One day, two of the officers and myself rode to Ribeira Grande, a village a
few miles to the eastward of Porto Praya. Until we reached the valley of St.
Martin, the country presented its usual dull brown appearance; but there, a
very small rill of water produces a most refreshing margin of luxuriant
vegetation. In the course of an hour we arrived at Ribeira Grande, and were
surprised at the sight of a large ruined fort and cathedral. The little town,
before its harbour was filled up, was the principal place in the island: it now
presents a melancholy, but very picturesque appearance. Having procured a
black Padre for a guide, and a Spaniard, who had served in the Peninsular
war, as an interpreter, we visited a collection of buildings, of which an
ancient church formed the principal part. It is here the governors and
captain-generals of the islands have been buried. Some of the tombstones
recorded dates of the sixteenth century.*

* The Cape de Verd Islands were discovered in 1449.
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The heraldic ornaments were the only things in this retired place that
reminded us of Europe. The church or chapel formed one side of a
quadrangle, in the middle of which a large clump of bananas were growing.
On another side was a hospital, containing about a dozen miserable-looking
inmates.

We returned to the "Vénda" to eat our dinners. A considerable number of
men, women, and children, all as black as jet, were collected to watch us.
Our companions were extremely merry; and every thing we said or did was
followed by their hearty laughter. Before leaving the town we visited the
cathedral. It does not appear so rich as the smaller church, but boasts of a
little organ, which sent forth most singularly inharmonious cries. We
presented the black priest with a few shillings, and the Spaniard, patting him
on the head, said, with much candour, he thought his colour made no great
difference. We then returned, as fast as the ponies would go, to Porto Praya.
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Another day we rode to the village of St. Domingo, situated near the centre
of the island. On a small plain which we crossed, a few stunted acacias were
growing; their tops, by the action of the steady trade-wind, were bent in a
singular manner—some of them even at a right angle to the trunk. The
direction of the branches was exactly N.E. by N., and S.W. by S. These
natural vanes must indicate the prevailing direction of the force of the trade
wind. The travelling had made so little impression on the barren soil, that we
here missed our track, and took that to Fuentes. This we did not find out till
we arrived there; and we were afterwards very glad of our mistake. Fuentes
is a pretty village, with a small stream; and every thing appeared to prosper
well, excepting, indeed, that which ought to do so most—its inhabitants. The
black children, completely naked, and looking very wretched, were carrying
bundles of firewood half as big as their own bodies.

Near Fuentes we saw a large flock of guinea-fowl—probably fifty or sixty in
number. They were extremely wary,

B2
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and could not be approached. They avoided us, like partridges on a rainy
day in September, running with their heads cocked up; and if pursued, they
readily took to the wing.

The scenery of St. Domingo possesses a beauty totally unexpected, from the
prevalent gloomy character of the rest of the island. The village is situated at
the bottom of a valley, bounded by lofty and jagged walls of stratified lava.
The black rocks afford a most striking contrast with the bright green
vegetation, which follows the banks of a little stream of clear water. It
happened to be a grand feast-day, and the village was full of people. On our
return we overtook a party of about twenty young black girls, dressed in
most excellent taste; their black skins and snow-white linen being set off by
their coloured turbans and large shawls. As soon as we approached near,
they suddenly all turned round, and covering the path with their shawls,
sung with great energy a wild song, beating time with their hands upon their
legs. We threw them some vintéms, which were received with screams of
laughter, and we left them redoubling the noise of their song.

It has already been remarked, that the atmosphere is generally very hazy;
this appears chiefly due to an impalpable dust, which is constantly falling,
even on vessels far out at sea. The dust is of a brown colour, and under the
blowpipe easily fuses into a black enamel. It is produced, as | believe, from
the wear and tear of volcanic rocks, and must come from the coast of Africa.
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One morning the view was singularly clear; the distant mountains being
projected with the sharpest outline, on a heavy bank of dark blue clouds.
Judging from the appearance, and from similar cases in England, | supposed
that the air was saturated with moisture. The fact, however, turned out quite
the contrary. The hygrometer gave a difference of 29.6 degrees, between
the temperature of the air, and the point at which dew was precipitated. This
difference was nearly double that which I had observed on the previous
mornings.

[page] 5 Jan. 1832. GEOLOGY.

This unusual degree of atmospheric dryness was accompanied by continual
flashes of lightning. Is it not an uncommon case, thus to find a remarkable
degree of aerial transparency with such a state of weather?

The geology of this island is the most interesting part of its natural history.
On entering the harbour, a perfectly horizontal white band, in the face of the
sea cliff, may be seen running for some miles along the coast, and at the
height of about forty-five feet above the water. Upon examination, this white
stratum is found to consist of calcareous matter, with numerous shells
embedded, such as now exist on the neighbouring coast. It rests on ancient
volcanic rocks, and has been covered by a stream of basalt, which must
have entered the sea, when the white shelly bed was lying at the bottom. It
is interesting to trace the changes, produced by the heat of the overlying
lava, on the friable mass. For a thickness of several inches it is converted, in
some parts, into a firm stone, as hard as the best freestone; and the earthy
matter, originally mingled with the calcareous, has been separated into little
spots, thus leaving the limestone white and pure. In other parts a highly
crystalline marble has been formed, and so perfect are the crystals of
carbonate of lime, that they can easily be measured by the reflecting
goniometer. The change is even more extraordinary, where the lime has
been caught up by the scoriaceous fragments of the lower surface of the
stream; for it is there converted into groups of beautifully radiated fibres
resembling arragonite. The beds of lava rise in successive gently-sloping
plains, towards the interior, whence the deluges of melted stone originally
proceeded. Within historical times, no signs of volcanic activity have, |
believe, been manifested in any part of St. Jago. This state of quiescence is,
probably, owing to the neighbouring island of Fogo being frequently in
eruption. Even the form of a crater can but rarely be discovered on the
summits of any of the red cindery hills; yet the more recent streams can be
distinguished on the coast, forming a line of cliffs of less height, but
stretching out in advance of those belonging to an older
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series: the height of the cliff thus affording a rude measure of the age.

During our stay, | observed the habits of some marine animals. A large
Aplysia is very common. This sea-slug is about five inches long; and is of a
dirty yellowish colour, veined with purple. At the anterior extremity, it has
two pair of feelers; the upper ones of which resemble in shape the ears of a
quadruped. On each side of the lower surface, or foot, there is a broad
membrane, which appears sometimes to act as a ventilator, in causing a
current of water to flow over the dorsal branchise. It feeds on delicate sea-
weeds, which grow among the stones in muddy and shallow water; and |
found in its stomach several small pebbles, as in the gizzards of birds. This
slug, when disturbed, emits a very fine purplish-red fluid, which stains the
water for the space of a foot around. Besides this means of defence, an acrid
secretion, which is spread over its body, causes a sharp, stinging sensation,
similar to that produced by the Physalia, or Portuguese man-of-war.

I was much interested, on several occasions, by watching the habits of an
Octopus or cuttle-fish. Although common in the pools of water left by the
retiring tide, these animals were not easily caught. By means of their long
arms and suckers, they could drag their bodies into very narrow crevices;
and when thus fixed, it required great force to remove them. At other times
they darted tail first, with the rapidity of an arrow, from one side of the pool
to the other, at the same instant discolouring the water with a dark
chestnut-brown ink. These animals also escape detection by a very
extraordinary, chameleon-like, power of changing their colour. They appear
to vary the tints, according to the nature of the ground over which they
pass: when in deep water, their general shade was brownish purple, but
when placed on the land, or in shallow water, this dark tint changed into one
of a yellowish green. The colour, examined more carefully, was a French
gray, with numerous minute spots of bright yellow: the former of these
varied in intensity; the latter

[page] 7 Jan. 1832. HABITS OF OCTOPUS.

entirely disappeared and appeared again by turns. These changes were
effected in such a manner, that clouds, varying in tint between a hyacinth
red and a chestnut brown,* were continually passing over the body. Any
part being subjected to a slight shock of galvanism, became almost black: a
similar effect, but in a less degree, was produced by scratching the skin with
a needle. These clouds, or blushes, as they may be called, when examined
under a glass, are described as being produced by the alternate expansions
and contractions of minute vesicles, containing variously-coloured fluids.t
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This cuttle-fish displayed its chameleon-like power both during the act of
swimming and whilst remaining stationary at the bottom. | was much
amused by the various arts to escape detection used by one individual,
which seemed fully aware that | was watching it. Remaining for a time
motionless, it would then stealthily advance an inch or two, like a cat after a
mouse; sometimes changing its colour: it thus proceeded, till having gained
a deeper part, it darted away, leaving a dusky train of ink to hide the hole
into which it had crawled.

While looking for marine animals, with my head about two feet above the
rocky shore, I was more than once saluted by a jet of water, accompanied
by a slight grating noise. At first | did not know what it was, but afterwards |
found out that it was the cuttle-fish, which, though concealed in a hole, thus
often led me to its discovery. That it possesses the power of ejecting water
there is no doubt, and it appeared to me certain that it could, moreover,
take good aim by directing the tube or siphon on the under side of its body.
From the difficulty which these animals have in carrying their heads, they
cannot crawl with ease when placed on the ground. | observed that one
which | kept in the cabin was slightly phosphorescent in the dark.
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JANUARY 9TH, 1834.—Before it was dark the Beagle anchored in the fine
spacious harbour of Port St. Julian, situated about one hundred and ten
miles to the south of Port Desire. We remained here eight days. The country
is nearly similar to that of Port Desire, but, perhaps, rather more sterile. One
day a party accompanied Captain Fitz-
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Roy on a long walk round the head of the harbour. We were eleven hours
without tasting any water, and some of the party were quite exhausted.
From the summit of a hill (since well named Thirsty Hill) a fine lake was
spied, and two of the party proceeded with concerted signals to show
whether it was fresh water. What was our disappointment to find a snow-
white expanse of salt, crystallized in great cubes! We attributed our extreme
thirst to the dryness of the atmosphere; but whatever the cause might be,
we were exceedingly glad late in the evening to get back to the boats.
Although we could nowhere find, during our whole visit, a single drop of
fresh water, yet some must exist; for by an odd chance | found on the
surface of the salt water, near the head of the bay, a Colymbetes not quite
dead, which in all probability had lived in some not far distant pool. Three
other kinds of insects,—a Cincindela, like hybrida, Cymindis, and a Harpalus,
which all live on muddy flats occasionally overflowed by the sea, and one
other beetle found dead on the plain,—completes the list of coleoptera. A
good-sized fly (Tabanus) was extremely numerous, and tormented us by its
painful bite. The common horsefly, which is so troublesome in the shady
lanes of England, belongs to this genus. We here have the puzzle, that so
frequently occurs in the case of musquitoes; on the blood of what animals do
these insects commonly feed ? The guanaco is nearly the only warmblooded
quadruped, and they are present in numbers quite inconsiderable, compared
to the multitude of flies.

The foundation of porphyry is not here present, as it was at Port Desire, and
in consequence the tertiary deposits are arranged with greater regularity.
Five successive plains of different altitudes are very distinct. The lower one
is a mere fringe nearly on a level with the sea, but the upper one is elevated
950 feet. This latter is represented in this neighbourhood only by a few
truncate conical hills, of exactly the same height. It was very interesting to
stand on one of these flat patches of gravel, and viewing the wide
surrounding country, to speculate on the enormous quantity of matter which
must
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have been removed, thus to leave these mere points, as meaures of the
former table-land.

I will now give a brief sketch of the geology of the grand tertiary formation
of Patagonia, which extends from the Strait of Magellan to the Bay of S.
Antonio. In Europe, deposits of the more recent eras have generally been
accumulated in small basins or trough-shaped hollows. In South America,
however, the entire plains of Patagonia extending seven hundred miles in
length, and backed on the one hand by the chain of the Andes, and fronted
on the other by the shores of the Atlantic, are thus constituted. Moreover
the northern boundary is merely assumed in consequence of a mineralogical
change in the strata: if organic remains were present, it probably would be
found to be only an artificial limit. Again to the northward (1300 miles
distant from the Strait of Magellan) we have the Pampas deposit, which
though very different in composition, belongs to the same epoch with the
superficial covering of the plains of Patagonia.

The cliffs on the coast give the following section: The lower part consists of a
soft sandstone, containing large concretions of a harder nature. These strata
contain many organic remains—immense oysters nearly a foot in diameter,
curious pectens, echini, turritellee, and other shells, of which the greater
portion are extinct, but a few resemble those now existing on the coast.*
Above these fossiliferous beds, a mass of soft friable stone or earth is
superimposed, which, from its extreme whiteness, has been mistaken for
chalk. It is, however, quite different; and closely resembles the less
argillaceous varieties of decomposed felspar. This substance never contains
organic remains. Lastly, the cliff is surmounted by a thick bed of gravel,
almost exclusively derived from porphyritic rocks. For the sake of making
the following description more easily intelligible, | have subjoined an
imaginary section of the plains near the coast.

* The geologist must recollect this is a mere sketch, and that the fossil shells have not yet been
carefully examined.
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It must be observed, that the width of each plain is in nature very
much greater in proportion to the height, than here represented.
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The whole series is horizontally stratified, and | do not recollect ever seeing
any signs of violence, not even such as a fault. The gravel covers the entire
surface of the land, from the Rio Colorado to the Strait of Magellan, a space
of 800 miles, and is one chief cause of the desert character of Patagonia.
Judging from a section across the continent at the St. Cruz river, and from
some other reasons, | believe the gravel beds gradually thickening as they
ascend, every where reach the base of the Cordillera. It is to these
mountains we must look for the parent rocks, of at least a large portion of
the well-rounded fragments. | apprehend so great an area covered by
shingle, could scarcely be pointed out in any other part of the world.

Having said thus much of the constitution, let us look at the external
configuration of the mass. The level plains are cut off along the whole line of
coast by perpendicular cliffs, which are necessarily of different altitudes,
because any one of the successive terraces, which, as | have already
noticed, rise like steps one above the other, may form the sea cliff. These
steps are often several miles broad; but from one point of view I have seen
four very distinct lines of escarpment abutting one over the other. Having
observed that the plains appeared to run for great distances along the coast
at the same level, | measured barometrically the elevation of some of them,
and compared these measurements, and took all those made by the officers
employed in the survey. | was astonished to find at how great distances,
even of 600 miles, plains occurred that had, within a few feet of difference,
the same elevation. | believe | can distinguish seven or eight distinct
terraces which occur along the line of coast, and which include heights
between 1200 feet and the level of the sea. It will be understood that they
are not always present, for the lower ones have in some parts been removed
by the action of the sea sooner than in others. When any broad valley enters
the country, the terraces sweep round and run up on each side; in which
case, the correspondence on the opposite sides is beautifully illustrated.
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I have called these step-like plains level, because they appear to be
absolutely so to the eye, but in truth they rise a little between the edge of
one line of cliff and the base of the next above it. Their slope is about the
same as that of the gradually shoaling bottom of the neighbouring sea. The
elevation of 350 feet is gained by three steps; one of about 100 feet, the
second 250, and the third 350. Over these three plains marine remains are
frequently scattered, but they are especially abundant on the lower one. The
shells are the same as the now existing littoral species, and the muscle and
turbo yet partially retain their blue and purple colours.

We have now stated the problem, which is to be explained so as to connect
together these various phenomena. At first | could only understand the
grand covering of gravel, by the supposition of some epoch of extreme
violence, and the successive lines of cliff, by as many great elevations, the
precise action of which I could not however follow out. Guided by the
"Principles of Geology," and having under my view the vast changes going
on in this continent, which at the present day seems the great workshop of
nature, I came to another, and | hope more satisfactory conclusion. The
importance of any view which may explain the agency by which such vast
beds of shingle have been transported over the surface of the successive
plains, cannot be doubted. Whatever the cause may have been, it has
determined the condition of this desert country, with respect to its form,
nature, and capabilities of supporting life.

There are proofs, that the whole coast has been elevated to a considerable
height within the recent period; and on the shores of the Pacific, where
successive terraces likewise occur, we know that these changes have latterly
been very gradual. There is indeed reason for believing, that the uplifting of
the ground during the earthquakes in Chile, although only to the height of
two or three feet, has been a disturbance which may be considered as a
great one, in comparison to the series of lesser and scarcely sensible
movements which are likewise in progress. Let us then imagine
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the consequence of the shoaling bed of an ocean, elevated at a perfectly
equable rate, so that the same number of feet should be converted into dry
land in each succeeding century. Every part of the surface would then have
been exposed for an equal length of time to the action of the beach-line, and
the whole in consequence equally modified. The shoaling bed of the ocean
would thus be changed into a sloping land, with no marked line on it. If,
however, there should occur a long period of repose in the elevations, and
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the currents of the sea should tend to wear away the land (as happens along
this whole coast), then there would be formed a line of cliff. Accordingly as
the repose was long, so would be the quantity of land consumed, and the
consequent height of such cliffs. Let the elevations recommence, and
another sloping bank (of shingle, or sand, or mud, according to the nature of
the successive beach-lines) must be formed, which again will be broken by
as many lines of cliff, as there shall be periods of rest in the action of the
subterranean forces. Now this is the structure of the plains of Patagonia; and
such gradual changes harmonize well with the undisturbed strata, extending
over so many hundred miles.

I must here observe, that | am far from supposing that the entire coast of
this part of the continent has ever been lifted up, to the height of even a
foot, at any one moment of time; but, drawing our analogies from the
shores of the Pacific, that the whole may have been insensibly rising, with
every now and then a paroxysmal or accelerated movement in certain spots.
With respect to the alternation of the periods of such continued rise and
those of quiescence, we may grant that they are probable, because such
alternation agrees with what we see in the action, not only of a single
volcano, but likewise of the disturbances affecting whole regions of the
earth. At the present day, to the north of the parallel 44°, the subterranean
forces are constantly manifesting their power over a space of more than one
thousand miles. But to the southward of that line, as far as Cape Horn, an
earthquake is seldom or never experienced, and
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there is not a single point of eruption; yet in former ages, as we shall
hereafter show, deluges of lava flowed from that very part. It is in
conformity with our hypothesis that this southern region of repose, is at
present suffering from the inroads of the ocean, as attested by the long line
of cliff on the Patagonian coast. Such we believe to have been the causes of
this singular configuration of the land. Nevertheless, we confess that it at
first appears startling, that the most marked intervals between the heights
of the successive plains should, instead of some great and sudden action of
the subterranean forces, only indicate a longer period of repose.

In explaining the widely-spread bed of gravel, we must first suppose a great
mass of shingle to be collected by the action of innumerable torrents, and
the swell of an open ocean, at the submarine basis of the Andes, prior to the
elevation of the plains of Patagonia. If such a mass should then be lifted up,
and left exposed during one of the periods of subterranean repose; a certain
breadth, for instance a mile, would be washed down, and spread out over
the bottom of the invading waters. (That the sea near the coast can carry
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out pebbles, we may feel sure from the circumstance of their gradual
decrease in size, according to the distance from the coast-line.)

If this part of the sea should now be elevated, we should have a bed of
gravel, but it would be of less thickness than in the first mass, both because
it is spread over a larger area, and because it has been much reduced by
attrition. This process being repeated, we might carry beds of gravel, always
decreasing in thickness (as happens in Patagonia) to a considerable distance
from the line of parent rock.* For instance, on the banks of the St. Cruz at
the distance of one hundred

* It is needless to point out to the geologist, that this view, if correct, will account, without the
necessity of any sudden rush of water, for the general covering of mixed shingle, so common in
many parts of Europe, and likewise for the occurrence of widely-extended strata of
conglomerate; for the superficial beds might, during a period of subsidence, be covered by fresh
deposits.
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miles above the mouth of the river, the bed of gravel is 212 feet thick,
whereas, near the coast, it seldom exceeds 25 or 30 feet; the thickness
being thus reduced to nearly one-eighth.

I have already stated that the gravel is separated from the fossiliferous
strata by some white beds of a friable substance, singularly resembling
chalk, but which cannot be compared, as far as I am aware, with any
formation in Europe. With respect to its origin, | may observe that the well-
rounded pebbles all consist of various felspathic porphyries; and that, from
their prolonged attrition, during the successive remodellings of the whole
mass, much sediment must have been produced. | have already remarked
that the white earthy matter more closely resembles decomposed felspar,
than any other substance. If such is its origin, it would always, from its
lightness, be carried further to seaward than the pebbles. But as the land
was elevated, the beds would be brought nearer the coast-line, and so
become covered by the fresh masses of gravel which were travelling
outwards. When these white beds were themselves elevated, they would
hold a position intermediate between the gravel and the common
foundation, or the fossiliferous strata. To explain my meaning more clearly,
let us suppose the bottom of the present sea covered to a certain distance
from the coast-line, with pebbles gradually decreasing in size, and beyond it
by the white sediment. Let the land rise, so that the beach-line, by the fall of
the water, may be carried outwards; then likewise the gravel, by the same
agency as before, will be transported so much further from the coast, and
will cover the white sediment, and these beds again will invade the more
distant parts of the bottom of the sea. By this outward progress, the order of
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superposition must always be gravel, white sediment, and the fossiliferous
strata.

Such is the history of the changes by which the present condition of
Patagonia has, | believe, been determined. These changes all result from the
assumption of a steady but very gradual elevation, extending over a wide
area, and
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interrupted at long intervals by periods of repose. But we must now return
to Port St. Julian. On the south side of the harbour, a cliff of about ninety
feet in height intersects a plain constituted of the formations above
described; and its surface is strewed over with recent marine shells. The
gravel, however, differently from that in every other locality, is covered by a
very irregular and thin bed of a reddish loam, containing a few small
calcareous concretions. The matter somewhat resembles that of the Pampas,
and probably owes its origin either to a small stream having formerly
entered the sea at that spot, or to a mud-bank similar to those now existing
at the head of the harbour. In one spot this earthy matter filled up a hollow,
or gully, worn quite through the gravel, and in this mass a group of large
bones was embedded. The animal to which they belonged, must have lived,
as in the case at Bahia Blanca, at a period long subsequent to the existence
of the shells now inhabiting the coast. We may feel sure of this, because the
formation of the lower terrace or plain, must necessarily have been posterior
to those above it, and on the surface of the two higher ones, sea-shells of
recent species are scattered. From the small physical change, which the last
one hundred feet elevation of the continent could have produced, the
climate, as well as the general condition of Patagonia, probably was nearly
the same, at the time when the animal was embedded, as it now is. This
conclusion is moreover supported by the identity of the shells belonging to
the two ages. Then immediately occurred the difficulty, how could any large
quadruped have subsisted on these wretched deserts in lat. 49° 15'? | had
no idea at the time, to what kind of animal these remains belonged. The
puzzle, however, was soon solved when Mr. Owen examined them; for he
considers that they formed part of an animal allied to the guanaco or llama,
but fully as large as the true camel. As all the existing members of the
family of Camelidee are inhabitants of the most sterile countries, so may we
suppose was this extinct kind. The structure of the cervical vertebrae, the
transverse processes
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not being perforated for the vertebral artery, indicates its affinity: some
other parts, however, of its structure, probably are anomalous.

The most important result of this discovery, is the confirmation of the law
that existing animals have a close relation in form with extinct species. As
the guanaco is the characteristic quadruped of Patagonia, and the vicuna of
the snow-clad summits of the Cordillera, so in bygone days, this gigantic
species of the same family must have been conspicuous on the southern
plains. We see this same relation of type between the existing and fossil
Ctenomys, between the capybara (but less plainly, as shown by Mr. Owen)
and the gigantic Toxodon; and lastly, between the living and extinct
Edentata. At the present day, in South America, there exist probably
nineteen species of this order, distributed into several genera; while
throughout the rest of the world there are but five. If, then, there is a
relation between the living and the dead, we should expect that the
Edentata would be numerous in the fossil state. | need only reply by
enumerating the megatherium, and the three or four other great species,
discovered at Bahia Blanca; the remains of some of which are also abundant
over the whole immense territory of La Plata. | have already pointed out the
singular relation between the armadilloes and their great prototypes, even in
a point apparently of so little importance as their external covering.

The order of rodents at the present day, is most conspicuous in South
America, on account of the vast number* and size of the species, and the
multitude of individuals: according to the same law, we should expect to find
their representatives in a fossil state. Mr. Owen has shown how far the
Toxodon is thus related; and it is moreover not

* In my collection Mr. Waterhouse distinguishes twenty-seven species of mice; to these must be
added about thirteen more, known from the works of Azara, and other naturalists; so that we
have forty species, which have actually been described as coming from between the Tropic and
Cape Horn.

VOL. Il1I. P
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improbable that another large animal has likewise a similar affinity.

The teeth of the rodent nearly equalling in size those of the Capybara, which
were discovered near Bahia Blanca, must also be remembered.

The law of the succession of types, although subject to some remarkable
exceptions, must possess the highest interest to every philosophical
naturalist, and was first clearly observed in regard to Australia, where fossil
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remains of a large and extinct species of Kangaroo and other marsupial
animals were discovered buried in a cave. In America the most marked
change among the mammalia has been the loss of several species of
Mastodon, of an elephant, and of the horse. These Pachydermata appear
formerly to have had a range over the world, like that which deer and
antelopes now hold. If Buffon had known of these gigantic armadilloes,
llamas, great rodents, and lost pachydermata, he would have said with a
greater semblance of truth, that the creative force in America had lost its
vigour, rather than that it had never possessed such powers.

It is impossible to reflect without the deepest astonishment, on the changed
state of this continent. Formerly it must have swarmed with great monsters,
like the southern parts of Africa, but now we find only the tapir, guanaco,
armadillo, and capybara; mere pigmies compared to the antecedent races.
The greater number, if not all, of these extinct quadrupeds lived at a very
recent period; and many of them were contemporaries of the existing
molluscs. Since their loss, no very great physical changes can have taken
place in the nature of the country. What then has exterminated so many
living creatures? In the Pampas, the great sepulchre of such remains, there
are no signs of violence, but on the contrary, of the most quiet and scarcely
sensible changes. At Bahia Blanca | endeavoured to show the probability
that the ancient Edentata, like the present species, lived in a dry and sterile
country, such as now is found in that neighbourhood. With respect to the
camel-like llama of Patagonia,
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the same grounds which, before knowing more than the size of the remains,
perplexed me, by not allowing any great change of climate, now that we can
guess the habits of the animal, are strangely confirmed. What shall we say
of the death of the fossil horse? Did those plains fail in pasture, which
afterwards were overrun by thousands and tens of thousands of the
successors of the fresh stock introduced with the Spanish colonist? In some
countries, we may believe, that a number of species subsequently
introduced, by consuming the food of the antecedent races, may have
caused their extermination; but we can scarcely credit that the armadillo has
devoured the food of the immense Megatherium, the capybara of the
Toxodon, or the guanaco of the camel-like kind. But granting that all such
changes have been small, yet we are so profoundly ignorant concerning the
physiological relations, on which the life, and even health (as shown by
epidemics) of any existing species depends, that we argue with still less
safety about either the life or death of any extinct kind.
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One is tempted to believe in such simple relations, as variation of climate
and food, or introduction of enemies, or the increased numbers of other
species, as the cause of the succession of races. But it may be asked
whether it is probable than any such cause should have been in action
during the same epoch over the whole northern hemisphere, so as to
destroy the Elephas primigenus, on the shores of Spain, on the plains of
Siberia, and in Northern America; and in a like manner, the Bos urus, over a
range of scarcely less extent? Did such changes put a period to the life

of Mastodon angustidens, and of the fossil horse, both in Europe and on the
Eastern slope of the Cordillera in Southern America? If they did, they must
have been changes common to the whole world; such as gradual
refrigeration, whether from modifications of physical geography, or from
central cooling. But on this assumption, we have to struggle with the
difficulty that these supposed changes, although scarcely sufficient to affect
molluscous
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animals either in Europe or South America, yet destroyed many quadrupeds
in regions now characterized by frigid, temperate, and warm* climates!
These cases of extinction forcibly recal the idea (I do not wish to draw any
close analogy) of certain fruit-trees, which, it has been asserted, though
grafted on young stems, planted in varied situations, and fertilized by the
richest manures, yet at one period, have all withered away and perished. A
fixed and determined length of life has in such cases been given to
thousands and thousands of buds (or individual germs), although produced
in long succession. Among the greater number of animals, each individual
appears nearly independent of its kind; yet all of one kind may be bound
together by common laws, as well as a certain number of individual buds in
the tree, or polypi in the Zoophyte.

I will add one other remark. We see that whole series of animals, which have
been created with peculiar kinds of organization, are confined to certain
areas; and we can hardly suppose these structures are only adaptations to
peculiarities of climate or country; for otherwise, animals belonging to a
distinct type, and introduced by man, would not succeed so admirably, even
to the extermination of the aborigines. On such grounds it does not seem a
necessary conclusion, that the extinction of species, more than their
creation, should exclusively depend on the nature (altered by physical
changes) of their country. All that at present can be said with certainty, is
that, as with the individual, so with the species, the hour of life has run its
course, and is spent.

* The Elephas primigenus is thus circumstanced, having been found in Yorkshire (associated with
recent shells: Lyell, vol. i., chap. vi.), in Siberia, and in the warm regions of lat. 31°, in North
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America. The remains of the Mastodon occur in Paraguay (and | believe in Brazil, in lat. 12°), as
well as in the temperate plains south of the Plata.
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CHAPTER XIX.

Islands volcanic — Number of craters — Leafless bushes — Colony at Charles
Island — James Island — Salt-lake in crater — Character of vegetation —
Ornithology, curious finches — Great tortoises, habits of, paths to the wells
— Marine lizard feeds on sea-weed — Terrestrial species, burrowing habits,
herbivorous — Importance of reptiles in the Archipelago — Few and minute
insects — American type of organization — Species confined to certain
islands — Tameness of birds — Falkland Islands — Fear of man an acquired
instinct.

GALAPAGOS ARCHIPELAGO.

SEPTEMBER 15TH.—The Beagle arrived at the southernmost of the
Galapagos islands. This archipelago consists of ten principal islands, of which
five much exceed the others in size. They are situated under the equatorial
line, and between five and six hundred miles to the westward of the coast of
America. The constitution of the whole is volcanic. With the exception of
some ejected fragments of granite, which have been most curiously glazed
and altered by the heat, every part consists of lava, or of sandstone
resulting from the attrition of such materials. The higher islands, (which
attain an elevation of three, and even four thousand feet) generally have
one or more principal craters towards their centre, and on their flanks
smaller orifices. | have no exact data from which to calculate, but | do not
hesitate to affirm, that there must be, in all the islands of the archipelago, at
least two thousand craters. These are of two kinds; one, as in ordinary
cases, consisting of scoriee and lava, the other of finely-stratified volcanic
sandstone. The latter in most instances have a form beautifully symmetrical:
their origin is due to the ejection of mud,—that is, fine volcanic ashes and
water,—without any lava.

Considering that these islands are placed directly under the equator, the
climate is far from being excessively hot; a
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circumstance which, perhaps, is chiefly owing to the singularly low
temperature of the surrounding sea. Excepting during one short season,
very little rain falls, and even then it is not regular: but the clouds generally
hang low. From these circumstances the lower parts of the islands are
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extremely arid, whilst the summits, at an elevation of a thousand feet or
more, possess a tolerably luxuriant vegetation. This is especially the case on
the windward side, which first receives and condenses the moisture from the
atmosphere.

In the morning (17th,) we landed on Chatham Island, which, like the others,
rises with a tame and rounded outline, interrupted only here and there by
scattered hillocks—the remains of former craters. Nothing could be less
inviting than the first appearance. A broken field of black basaltic lava is
every where covered by astunted brushwood, which shows little signs of life.
The dry and parched surface, having been heated by the noonday sun, gave
the air a close and sultry feeling, like that from a stove: we fancied even the
bushes smelt unpleasantly. Although I diligently tried to collect as many
plants as possible, | succeeded in getting only ten kinds; and such wretched-
looking little weeds would have better become an arctic, than an equatorial
Flora.

The thin woods, which cover the lower parts of all the islands, excepting
where the lava has recently flowed, appear from a short distance quite
leafless, like the deciduous trees of the northern hemisphere in winter. It
was some time before | discovered, that not only almost every plant was in
full leaf, but that the greater number were now in flower. After the period of
heavy rains, the islands are said to appear for a short time partially green.
The only other country, in which | have seen a vegetation with a character
at all approaching to this, is at the volcanic island of Fernando Noronha,
placed in many respects under similar conditions.

The natural history of this archipelago is very remarkable: it seems to be a
little world within itself; the greater number of its inhabitants, both
vegetable and animal, being found
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nowhere else. As | shall refer to this subject again, | will only here remark,
as forming a striking character on first landing, that the birds are strangers
to man. So tame and unsuspecting were they, that they did not even
understand what was meant by stones being thrown at them; and quite
regardless of us, they approached so close that any number might have
been killed with a stick.

The Beagle sailed round Chatham Island, and anchored in several bays. One
night | slept on shore, on a part of the island where some black cones—the
former chimneys of the subterranean heated fluids—were extraordinarily
numerous. From one small eminence, | counted sixty of these truncated
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hillocks, which were all surmounted by a more or less perfect crater. The
greater number consisted merely of a ring of red scoriee, or slags, cemented
together: and their height above the plain of lava, was not more than from
fifty to a hundred feet. From their regular form, they gave the country

a workshop appearance, which strongly reminded me of those parts of
Staffordshire where the great iron-foundries are most numerous.

The age of the various beds of lava was distinctly marked by the
comparative growth, or entire absence, of vegetation. Nothing can be
imagined more rough and horrid than the surface of the more modern
streams. These have been aptly compared to the sea petrified in its most
boisterous moments: no sea, however, would present such irregular
undulations, or would be traversed by such deep chasms. All the craters are
in an extinct condition; and although the age of the different streams of lava
could be so clearly distinguished, it is probable they have remained so for
many centuries. There is no account in any of the old voyagers of any
volcano on this island having been seen in activity; yet since the time of
Dampier (1684), there must have been some increase in the quantity of
vegetation, otherwise so accurate a person would not have expressed
himself thus :—"Four or five of the easternmost islands are rocky, barren,
and hilly, producing neither
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tree, herb, nor grass, but a few dildoe (cactus) trees, except by the sea-
side."* This description is at present applicable only to the western islands,
where the volcanic forces are in frequent activity.

The day, on which I visited the little craters, was glowing hot, and the
scrambling over the rough surface, and through the intricate thickets, was
very fatiguing; but | was well repaid by the Cyclopian scene. In my walk |
met two large tortoises, each of which must have weighed at least two
hundred pounds. One was eating a piece of cactus, and when | approached,
it looked at me, and then quietly walked away : the other gave a deep hiss
and drew in its head. These huge reptiles, surrounded by the black lava, the
leafless shrubs, and large cacti, appeared to my fancy like some antediluvian
animals.

SEPTEMBER 23D.—The Beagle proceeded to Charles Island. This archipelago
has long been frequented, first by the Bucaniers, and latterly by whalers, but
it is only within the last six years, that a small colony has been established
on it. The inhabitants are between two and three hundred in number: they
nearly all consist of people of colour, who have been banished for political
crimes from the Republic of the Equator (Quito is the capital of this state) to
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which these islands belong. The settlement is placed about four and a half
miles inland, and at an elevation probably of a thousand feet. In the first
part of the road we passed through leafless thickets, as in Chatham Island.
Higher up, the wood gradually became greener; and immediately we had
crossed the ridge of the island, our bodies were cooled by the fine southerly
trade-wind, and our senses refreshed by the sight of a green and thriving
vegetation. The houses are irregularly scattered over a flat space of ground,
which is cultivated with sweet potatoes and bananas. It will not easily be
imagined how pleasant the

* Dampier's Voyage, vol. i., p. 101.
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sight of black mud was to us, after having been so long accustomed to the
parched soil of Peru and Chile.

The inhabitants, although complaining of poverty, gain, without much
trouble, the means of subsistence from the fertile soil. In the woods there
are many wild pigs and goats, but the main article of animal food is derived
from the tortoise. Their numbers in this island have of course been greatly
reduced, but the people yet reckon on two days' hunting supplying food for
the rest of the week. It is said that formerly single vessels have taken away
as many as seven hundred of these animals, and that the ship's company of
a frigate some years since brought down two hundred to the beach in one
day.

We staid at this island four days, during which time | collected many plants
and birds. One morning | ascended the highest hill, which has an altitude of
nearly 1800 feet. The summit consists of a broken-down crater, thickly
clothed with coarse grass and brushwood. Even in this one island, | counted
thirty-nine hills, each of which was terminated by a more or less perfect
circular depression.

SEPTEMBER 29TH.—We doubled the south-west extremity of Albermarle
Island, and the next day were nearly becalmed between it and Narborough
Island. Both are covered with immense streams of black naked lava; which,
having either flowed over the rims of the great caldrons, or having burst
forth from the smaller orifices on the flanks, have in their descent spread
over miles of the sea-coast. On both of these islands eruptions are known
occasionally to take place; and in Albermarle we saw a small jet of smoke
curling from the summit of one of the more lofty craters. In the evening we
anchored in Bank's Cove, in Albermarle Island.
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When morning came, we found that the harbour in which we were at anchor
was formed by a broken-down crater, composed of volcanic sandstone. After
breakfast I went out walking. To the southward of this first crater, there was
another of similar composition, and beautifully
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symmetrical. It was elliptic in form; the longer axis being less than a mile,
and its depth about 500 feet. The bottom was occupied by a shallow lake,
and in its centre a tiny crater formed an islet. The day was overpoweringly
hot, and the lake looked clear and blue. | hurried down the cindery slope,
and choked with dust eagerly tasted the water—but to my sorrow | found it
salt as brine.

The rocks on the coast abounded with great black lizards, between three and
four feet long; and on the hills, another species was equally common. We
saw several of the latter, some clumsily running out of our way, and others
shuffling into their burrows. | shall presently describe in more detail the
habits of both these reptiles.

OCTOBER 3D.—We sailed round the northern end of Albermarle Island.
Nearly the whole of this side is covered with recent streams of dark-coloured
lavas, and is studded with craters. | should think it would be difficult to find
in any other part of the world, an island situated within the tropics, and of
such considerable size (namely 75 miles long), so sterile and incapable of
supporting life.

On the 8th we reached James Island.* Captain FitzRoy put Mr. Bynoe,
myself, and three others on shore, leaving with us a tent and provisions, to
wait there till the vessel returned from watering. This was an admirable plan
for the collections, as we had an entire week of hard work. We found here a
party of Spaniards, who had been sent from Charles Island to dry fish, and
to salt tortoise-meat.

At the distance of about six miles, and at the height of nearly 2000 feet, the
Spaniards had erected a hovel in which two men lived, who were employed
in catching tortoises, whilst the others were fishing on the coast. | paid this
party two visits, and slept there one night. In the same manner as in the
other islands, the lower region is covered by nearly leafless bushes: but here
many of them grow to the size of

* Both Charles and James Islands take their names from the Stuarts. See Cowley's Voyage in
1684.
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trees. | measured several which were two feet in diameter, and some even
two feet nine inches. The upper region being kept damp, from the moisture
of the condensed clouds, supports a green and flourishing vegetation. So
damp was the ground, that there were large beds of a coarse carex, in which
great numbers of a very small water-rail lived and bred. While staying in this
upper region, we lived entirely upon tortoise-meat. The breastplate roasted
(as the Gauchos do carne con cuero), with the flesh attached to it, is very
good; and the young tortoises make excellent soup; but otherwise the meat
to my taste is very indifferent.

During another day we accompanied a party of the Spaniards in their whale-
boat to a salina, or lake from which salt is procured. After landing, we had a
very rough walk over a rugged field of recent lava, which has almost
surrounded a sandstone crater, at the bottom of which the salt-lake is
situated. The water was only three or four inches deep, and rested on a
layer of beautifully crystallized white salt. The lake was quite circular, and
fringed with a border of brightly green succulent plants: the precipitous walls
of the crater were also clothed with wood, so that the scene was both
picturesque and curious. A few years since, the sailors belonging to a
sealing-vessel murdered their captain in this quiet spot; and we saw his skull
lying among the bushes.

During the greater part of our week on shore, the sky was cloudless, and if
the trade-wind failed for an hour, the heat became very oppressive. On two
days, the thermometer within the tent stood for some hours at 93°; but in
the open air, in the wind and sun, at only 85°. The sand was extremely hot;
the thermometer placed in some of a brown colour immediately rose to
137°, and how much higher it would have risen, | do not know, for it was
not graduated above that number. The black sand felt much hotter, so that
even in thick boots it was disagreeable, on this account, to walk over it.
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I will now offer a few general observations on the natural history of these
islands. | endeavoured to make as nearly a perfect collection in every branch
as time permitted. The plants have not yet been examined, but Professor
Henslow, who has kindly undertaken the description of them, informs me
that there are probably many new species, and perhaps even some new
genera. They all have an extremely weedy character, and it would scarcely
have been supposed, that they had grown at an inconsiderable elevation
directly under the equator. In the lower and sterile parts, the bush, which
from its minute brown leaves chiefly gives the leafless appearance to the
brushwood, is one of the Euphorbiaceae. In the same region an acacia and a
cactus (Opuntia Galapageia*), with large oval compressed articulations,
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springing from a cylindrical stem, are in some parts common. These are the
only trees which in that part afford any shade. Near the summits of the
different islands, the vegetation has a very different character; ferns and
coarse grasses are abundant; and the commonest tree is one of the
Compositee. Tree-ferns are not present. One of the most singular characters
of the Flora, considering the position of this archipelago, is the absence of
every member of the palm family. Cocos Island, on the other hand, which is
the nearest point of land, takes its name from the great number of cocoa-
nut trees on it. From the presence of the Opuntias and some other plants,
the vegetation partakes more of the character of that of America than of any
other country.

Of mammalia a large kind of mouse forms a well-marked species. From its
large thin ears, and other characters, it approaches in form a section of the
genus, which is confined to the sterile regions of South America. There is
also a rat which Mr. Waterhouse believes is probably distinct from the
English kind; but I cannot help suspecting that it is only the same altered by
the peculiar conditions of its new country.

* Magazine of Zoology and Botany, vol. i., p. 466.
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In my collections from these islands, Mr. Gould considers that there are
twenty-six different species of land birds. With the exception of one, all
probably are undescribed kinds, which inhabit this archipelago, and no other
part of the world. Among the waders and waterfowl it is more difficult,
without detailed comparison, to say what are new. But a water-sail which
lives near the summits of the mountains, is undescribed, as perhaps is a
Totanus and a heron. The only kind of gull which is found among these
islands, is also new; when the wandering habits of this genus are
considered, this is a very remarkable circumstance. The species most closely
allied to it, comes from the Strait of Magellan. Of the other aquatic birds, the
species appear the same with well-known American birds.

The general character of the plumage of these birds is extremely plain, and
like the Flora possesses little beauty. Although the species are thus peculiar
to the archipelago, yet nearly all in their general structure, habits, colour of
feathers, and even tone of voice, are strictly American. The following brief
list will give an idea of their kinds. 1st. A buzzard, having many of the
characters of Polyborus or Caracara; and in its habits not to be distinguished
from that peculiar South American genus; 2d. Two owls; 3d. Three species
of tyrant-flycatchers — a form strictly American. One of these appears
identical with a common kind (Muscicapa coronata? Lath.), which has a very
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wide range, from La Plata throughout Brazil to Mexico ; 4th. A sylvicola, an
American form, and especially common in the northern division of the
continent; 5th. Three species of mocking-birds, a genus common to both
Americas; 6th. A finch, with a stiff tail and a long claw to its hinder toe,
closely allied to a North American genus; 7th. A swallow belonging to the
American division of that genus; 8th. A dove, like, but distinct from, the
Chilian species ; 9th. A group of finches, of which Mr. Gould considers there
are thirteen species; and these he has distributed into four new sub-genera.
These birds are the most singular of
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any in the archipelago. They all agree in many points; namely, in a peculiar
structure of their bill, short tails, general form, and in their plumage. The
females are gray or brown, but the old cocks jet-black. All the species,
excepting two, feed in flocks on the ground, and have very similar habits. It
iIs very remarkable that a nearly perfect gradation of structure in this one
group can be traced in the form of the beak, from one exceeding in
dimensions that of the largest gros-beak, to another differing but little from
that of a warbler. Of the aquatic birds | have already remarked that some
are peculiar to these islands, and some common to North and South
America.

We will now turn to the order of reptiles, which forms, perhaps, the most
striking feature in the zoology of these islands. The species are not
numerous, but the number of individuals of each kind, is extraordinarily
great. There is one kind both of the turtle and tortoise; of lizards four; and
of snakes about the same number.

I will first describe the habits of the tortoise (Testudo Indicus) which has
been so frequently alluded to. These animals are found, | believe, in all the
islands of the Archipelago; certainly in the greater number. They frequent in
preference the high damp parts, but likewise inhabit the lower and arid
districts. | have already mentioned™ proofs, from the numbers which have
been taken in a single day, how very numerous they must be. Some
individuals grow to an immense size: Mr. Lawson, an Englishman, who had
at the time of our visit charge of the colony, told us that he had seen several
so large, that it required six or eight men to lift them from the ground; and
that some had afforded as much as two hundred pounds of meat. The old
males are the largest, the females rarely growing to so great a size. The
male can readily be distinguished from the female by the

* Dampier says, "The land-turtles are here so numerous, that five or six hundred men might
subsist on them for several months without any other sort of provisions. They are so
extraordinarily large and fat, and so sweet, that no pullet eats more pleasantly."—Vol. i., p. 110.
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greater length of its tail. The tortoises which live on those islands where
there is no water, or in the lower and arid parts of the others, chiefly feed on
the succulent cactus. Those which frequent the higher and damp regions, eat
the leaves of various trees, a kind of berry (called guayavita) which is acid
and austere, and likewise a pale green filamentous lichen, that hangs in
tresses from the boughs of the trees.

The tortoise is very fond of water, drinking large quantities, and wallowing in
the mud. The larger islands alone possess springs, and these are always
situated towards the central parts, and at a considerable elevation. The
tortoises, therefore, which frequent the lower districts, when thirsty, are
obliged to travel from a long distance. Hence broad and well-beaten paths
radiate off in every direction from the wells even down to the sea-coast; and
the Spaniards by following them up, first discovered the watering-places.
When | landed at Chatham Island, I could not imagine what animal travelled
so methodically along the well-chosen tracks. Near the springs it was a
curious spectacle to behold many of these great monsters; one set eagerly
travelling onwards with outstretched necks, and another set returning, after
having drunk their fill. When the tortoise arrives at the spring, quite
regardless of any spectator, it buries its head in the water above its eyes,
and greedily swallows great mouthfuls, at the rate of about ten in a minute.
The inhabitants say each animal stays three or four days in the
neighbourhood of the water, and then returns to the lower country; but they
differed in their accounts respecting the frequency of these visits. The
animal probably regulates them according to the nature of the food which it
has consumed. It is, however, certain, that tortoises can subsist even on
those islands where there is no other water, than what falls during a few
rainy days in the year.

| believe it is well ascertained, that the bladder of the frog
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acts as a reservoir for the moisture necessary to its existence : such seems
to be the case with the tortoise. For some time after a visit to the springs,
the urinary bladder of these animals is distended with fluid, which is said
gradually to decrease in volume, and to become less pure. The inhabitants,
when walking in the lower district, and overcome with thirst, often take
advantage of this circumstance, by Kkilling a tortoise, and if the bladder is
full, drinking its contents. In one | saw Killed, the fluid was quite limpid, and
had only a very slightly bitter taste. The inhabitants, however, always drink
first the water in the pericardium, which is described as being best.
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The tortoises, when moving towards any definite point, travel by night and
day, and arrive at their journey's end much sooner than would be expected.
The inhabitants, from observations on marked individuals, consider that they
can move a distance of about eight miles in two or three days. One large
tortoise, which | watched, | found walked at the rate of sixty yards in ten
minutes, that is 360 in the hour, or four miles a day,—allowing also a little
time for it to eat on the road.

During the breeding season, when the male and female are together, the
male utters a hoarse roar or bellowing, which it is said, can be heard at the
distance of more than a hundred yards. The female never uses her voice,
and the male only at such times; so that when the people hear this noise,
they know the two are together. They were at this time (October) laying
their eggs. The female, where the soil is sandy, deposits them together, and
covers them up with sand; but where the ground is rocky she drops them
indiscriminately in any hollow. Mr. Bynoe found seven placed in a line in a
fissure. The egg is white and spherical; one which I measured was seven
inches and three-eighths in circumference. The young animals, as soon as
they are hatched, fall a prey in great numbers to the buzzard, with the
habits of the Caracara. The old ones seem generally
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to die from accidents, as from falling down precipices. At least several of the
inhabitants told me, they had never found one dead without some such
apparent cause.

The inhabitants believe that these animals are absolutely deaf; certainly
they do not overhear a person walking close behind them. | was always
amused, when overtaking one of these great monsters as it was quietly
pacing along, to see how suddenly, the instant | passed, it would draw in its
head and legs, and uttering a deep hiss fall to the ground with a heavy
sound, as if struck dead. | frequently got on their backs, and then, upon
giving a few raps on the hinder part of the shell, they would rise up and walk
away;—but | found it very difficult to keep my balance.

The flesh of this animal is largely employed, both fresh and salted; and a
beautifully clear oil is prepared from the fat. When a tortoise is caught, the
man makes a slit in the skin near its tail, so as to see inside its body,
whether the fat under the dorsal plate is thick. If it is not, the animal is
liberated; and it is said to recover soon from this strange operation. In order
to secure the tortoises, it is not sufficient to turn them like turtle, for they
are often able to regain their upright position.
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It was confidently asserted, that the tortoises coming from different islands
in the archipelago were slightly different in form; and that in certain islands
they attained a larger average size than in others. Mr. Lawson maintained
that he could at once tell from which island any one was brought.
Unfortunately, the specimens which came home in the Beagle were too small
to institute any certain comparison. This tortoise, which goes by the name
of Testudo Indicus, is at present found in many parts of the world. It is the
opinion of Mr. Bell, and some others who have studied reptiles, that it is not
improbable that they all originally came from this archipelago. When it is
known how long these islands have been frequented by the bucaniers, and
that they constantly took away numbers of these animals alive, it seems
very probable that they should have distributed them in
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different parts of the world. If this tortoise does not originally come from
these islands, it is a remarkable anomaly; inasmuch as nearly all the other
land inhabitants seem to have had their birthplace here.

Of lizards there are four or five species; two probably belong to the South
American genus Leiocephalus, and two to Amblyrhyncus. This remarkable
genus was characterized by Mr. Bell,* from a stuffed specimen sent from
Mexico, but which I conceive there can be little doubt originally came
through some whaling ship from these islands. The two species agree pretty
closely in general appearance; but one is aquatic and the other terrestrial in
its habits. Mr. Bell thus concludes his description of Amb. cristatus: "On a
comparison of this animal with the true Iguanas, the most striking and
important discrepancy is in the form of the head. Instead of the long,
pointed, narrow muzzle of those species, we have here a short, obtusely
truncated head, not so long as it is broad, the mouth consequently only
capable of being opened to a very short space. These circumstances, with
the shortness and equality of the toes, and the strength and curvature of the
claws, evidently indicate some striking peculiarity in its food and general
habits, on which, however, in the absence of all certain information, | shall
abstain from offering any conjecture.” The following account of these two
lizards, will, 1 think, show with what judgment Mr. Bell foresaw a variation in
habit, accompanying change in structure.

First for the aquatic kind (Amb. cristatus). This lizard is extremely common
on all the islands throughout the Archipelago. It lives exclusively on the
rocky sea-beaches, and is never found, at least | never saw one, even ten
yards inshore. It is a hideous-looking creature, of a dirty black colour, stupid
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and sluggish in its movements. The usual length of a full-grown one is about
a yard, but there are some even four feet long: | have seen a large one
which

* Zoological Journal, July, 1835.
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weighed twenty pounds. On the island of Albemarle they seem to grow to a
greater size than on any other. These lizards were occasionally seen some
hundred yards from the shore swimming about; and Captain Collnett, in his
Voyage, says, "they go out to sea in shoals to fish." With respect to the
object, | believe he is mistaken; but the fact stated on such good authority
cannot be doubted. When in the water the animal swims with perfect ease
and quickness, by a serpentine movement of its body and flattened tail,—the
legs, during this time, being motionless and closely collapsed on its sides. A
seaman on board sank one, with a heavy weight attached to it, thinking thus
to Kill it directly; but when an hour afterwards he drew up the line, the lizard
was quite active. Their limbs and strong claws are admirably adapted for
crawling over the rugged and fissured masses of lava, which every where
form the coast. In such situations, a group of six or seven of these hideous
reptiles may oftentimes be seen on the black rocks, a few feet above the
surf, basking in the sun with outstretched legs.

I opened the stomach of several, and in each case found it largely distended
with minced sea-weed, of that kind which grows in thin foliaceous
expansions of a bright green or dull red colour. I do not recollect having
observed this sea-weed in any quantity on the tidal rocks; and | have reason
to believe it grows at the bottom of the sea, at some little distance from the
coast. If such is the case, the object of these animals occasionally going out
to sea is explained. The stomach contained nothing but the seaweed. Mr.
Bynoe, however, found a piece of a crab in one; but this might have got in
accidentally, in the same manner as | have seen a caterpillar, in the midst of
some lichen, in the paunch of a tortoise. The intestines were large, as in
other herbivorous animals.

The nature of this lizard's food, as well as the structure of its tail, and the
certain fact of its having been seen volun-
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tarily swimming out at sea, absolutely prove its aquatic habits; yet there is
in this respect one strange anomaly; namely, that when frightened it will not
enter the water. From this cause, it is easy to drive these lizards down to
any little point overhanging the sea, where they will sooner allow a person to
catch hold of their tail than jump into the water. They do not seem to have
any notion of biting; but when much frightened they squirt a drop of fluid
from each nostril. One day | carried one to a deep pool left by the retiring
tide, and threw it in several times as far as | was able. It invariably returned
in a direct line to the spot where | stood. It swam near the bottom, with a
very graceful and rapid movement, and occasionally aided itself over the
uneven ground with its feet. As soon as it arrived near the margin, but still
being under water, it either tried to conceal itself in the tufts of sea-weed, or
it entered some crevice. As soon as it thought the danger was past, it
crawled out on the dry rocks, and shuffled away as quickly as it could. I
several times caught this same lizard, by driving it down to a point, and
though possessed of such perfect powers of diving and swimming, nothing
would induce it to enter the water; and as often as | threw it in, it returned
in the manner above described. Perhaps this singular piece of apparent
stupidity may be accounted for by the circumstance, that this reptile has no
enemy whatever on shore, whereas at sea it must often fall a prey to the
numerous sharks. Hence, probably urged by a fixed and hereditary instinct
that the shore is its place of safety, whatever the emergency may be, it
there takes refuge.

During our visit (in October) | saw extremely few small individuals of this
species, and none | should think under a year old. From this circumstance it
seems probable that the breeding season had not commenced. | asked
several of the inhabitants if they knew where it laid its eggs: they said, that
although well acquainted with the eggs of the other kind, they had not the
least knowledge of the
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manner in which this species is propagated;—a fact, considering how
common an animal this lizard is, not a little extraordinary.

We will now turn to the terrestrial species (Amb. subcristatus of Gray).* This
species, differently from the last, is confined to the central islands of the
Archipelago, namely to Albemarle, James, Barrington, and Indefatigable. To
the southward, in Charles, Hood, and Chatham islands, and to the
northward, in Towers, Bindloes, and Abington, | neither saw nor heard of
any. It would appear as if this species had been created in the centre of the
Archipelago, and thence had been dispersed only to a certain distance.
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In the central islands they inhabit both the higher and damp, as well as the
lower and sterile parts; but in the latter they are much the most numerous. |
cannot give a more forcible proof of their numbers, than by stating, that
when we were left at James Island, we could not for some time find a spot
free from their burrows, on which to pitch our tent. These lizards, like their
brothers the sea-kind, are ugly animals; and from their low facial angle have
a singularly stupid appearance. In size perhaps they are a little inferior to
the latter, but several of them weighed between ten and fifteen pounds
each. The colour of their belly, front legs, and head (excepting the crown
which is nearly white), is a dirty yellowish-orange: the back is a brownish-
red, which in the younger specimens is darker. In their movements they are
lazy and half torpid. When not frightened, they slowly crawl along with their
tails and bellies dragging on the ground. They often stop, and doze for a
minute with closed eyes, and hind legs spread out on the parched soil.

* Briefly characterized by Mr. Gray in the Zoological Miscellany, from a specimen badly stuffed;
from which cause one of its most important characters (the rounded tail, compared to the
flattened one of the aquatic kind) was overlooked. Captain FitzRoy has presented some fine
specimens of both species to the British Museum. | cannot omit here returning my thanks to Mr.
Gray, for the kind manner in which he has afforded me every facility as often as | have visited
the British Museum.
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They inhabit burrows; which they sometimes excavate between fragments of
lava, but more generally on level patches of the soft volcanic sandstone. The
holes do not appear to be very deep, and they enter the ground at a small
angle; so that when walking over these lizardwarrens, the soil is constantly
giving way, much to the annoyance of the tired walker. This animal when
excavating its burrow, alternately works the opposite sides of its body. One
front leg for a short time scratches up the soil, and throws it towards the
hind foot, which is well placed so as to heave it beyond the mouth of the
hole. This side of the body being tired, the other takes up the task, and so
on alternately. | watched one for a long time, till half its body was buried; |
then walked up and pulled it by the tail; at this it was greatly astonished,
and soon shuffled up to see what was the matter; and then stared me in the
face, as much as to say, "What made you pull my tail?"

They feed by day, and do not wander far from their burrows; and if
frightened they rush to them with a most awkward gait. Except when
running down hill, they cannot move very fast; which appears chiefly owing
to the lateral position of their legs.

They are not at all timorous: when attentively watching any one, they curl
their tails, and raising themselves on their front legs, nod their heads
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vertically, with a quick movement, and try to look very fierce: but in reality
they are not at all so; if one just stamps the ground, down go their tails, and
off they shuffle as quickly as they can. | have frequently observed small
muscivorous lizards, when watching any thing, nod their heads in precisely
the same manner; but | do not at all know for what purpose. If this
Amblyrhyncus is held, and plagued with a stick, it will bite it very severely;
but I caught many by the tail, and they never tried to bite me. If two are
placed on the ground and held together, they will fight and bite each other
till blood is drawn.

The individuals (and they are the greater number) which inhabit the lower
country, can scarcely taste a drop of water
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throughout the year; but they consume much of the succulent cactus, the
branches of which are occasionally broken off by the wind. I have sometimes
thrown a piece to two or three when together; and it was amusing enough to
see each trying to sieze and carry it away in its mouth, like so many hungry
dogs with a bone. They eat very deliberately, but do not chew their food.
The little birds are aware how harmless these creatures are: | have seen one
of the thick-billed finches picking at one end of a piece of cactus (which is in
request among all the animals of the lower region), whilst a lizard was
eating at the other; and afterwards the little bird with the utmost
indifference hopped on the back of the reptile.

I opened the stomachs of several, and found them full of vegetable fibres,

and leaves of different trees, especially of a species of acacia. In the upper
region they live chiefly on the acid and astringent berries of the guayavita,
under which trees | have seen these lizards and the huge tortoises feeding
together. To obtain the acacia-leaves, they crawl up the low stunted trees;
and it is not uncommon to see one or a pair quietly browsing, whilst seated
on a branch several feet above the ground.

The meat of these animals when cooked is white, and by those whose
stomachs rise above all prejudices, it is relished as very good food.
Humboldt has remarked that in intertropical South America, all lizards which
inhabit dry regions are esteemed delicacies for the table. The inhabitants
say, that those inhabiting the damp region drink water, but that the others
do not travel up for it from the sterile country like the tortoises. At the time
of our visit, the females had within their bodies numerous large elongated
eggs. These they lay in their burrows, and the inhabitants seek them for
food.
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These two species of Amblyrhyncus agree, as | have already stated, in
general structure, and in many of their habits. Neither have that rapid
movement, so characteristic of true Lacerta and Iguana. They are both
herbivorous,

[page] 472 GALAPAGOS ARCHIPELAGO. Oct. 1835.

although the kind of vegetation consumed in each case is so very different.
Mr. Bell has giv en the name to the genus from the shortness of the snout:
indeed, the form of the mouth may almost be compared to that of the
tortoise. One is tempted to suppose this is an adaptation to their
herbivorous appetites. It is very interesting thus to find a well-characterized
genus, having its aquatic and terrestrial species, belonging to so confined a
portion of the world. The former species is by far the most remarkable,
because it is the only existing Saurian, which can properly be said to be a
maritime animal. |1 should perhaps have mentioned earlier, that in the whole
archipelago, there is only one rill of fresh water that reaches the coast; yet
these reptiles frequent the sea-beaches, and no other parts in all the islands.
Moreover, there is no existing lizard, as far as | am aware, excepting this
Amblyrhyncus, that feeds exclusively on aquatic productions. If, however,
we refer to epochs long past, we shall find such habits common to several
gigantic animals of the Saurian race.

To conclude with the order of reptiles. Of snakes there are several species,
but all harmless. Of toads and frogs there are none. | was surprised at this,
considering how well the temperate and damp woods in the elevated parts
appeared adapted for their habits. It recalled to my mind the singular
statement made by Bory St. Vincent,* namely, that none of this family are
to be found on the volcanic islands in the great oceans. There certainly
appears to be some foundation for this observation; which is the more
remarkable, when compared with the case of lizards, which are generally
among the earliest colonists of the smallest islet. It may be asked, whether
this is not owing to the different facilities of transport through salt-water, of
the eggs of the latter protected by a calcareous coat, and of the slimy spawn
of the former?

As | at first observed, these islands are not so remarkable

* Voyage aux quatre lles d'Afrique.
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for the number of species of reptiles, as for that of individuals; when we
remember the well-beaten paths made by the many hundred great
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tortoises—the warrens of the terrestrial Amblyrhyncus—and the groups of
the aquatic species basking on the coast-rocks—we must admit that there is
no other quarter of the world, where this order replaces the herbivorous
mammalia in so extraordinary a manner. It is worthy of observation by the
geologist (who will probably refer back in his mind to the secondary periods,
when the Saurians were developed with dimensions, which at the present
day can be compared only to the cetaceous mammalia), that this
archipelago, instead of possessing a humid climate and rank vegetation,
cannot be considered otherwise than extremely arid, and for an equatorial
region, remarkably temperate.

To finish with the zoology: | took great pains in collecting the insects, but I
was surprised to find, even in the high and damp region, how exceedingly
few they were in number. The forests of Tierra del Fuego are certainly much
more barren; but with that exception | never collected in so poor a country.
In the lower and sterile land | took seven species of Heteromera, and a few
other insects; but in the fine thriving woods towards the centre of the
islands, although | perseveringly swept under the bushes during all kinds of
weather, | obtained only a few minute Diptera and Hymenoptera. Owing to
this scarcity of insects, nearly all the birds live in the lower country; and the
part which any one would have thought much the most favourable for them,
is frequented only by a few of the small tyrant-flycatchers. I do not believe a
single bird, excepting the water-rail, is confined to the damp region. Mr.
Waterhouse informs me that nearly all the insects belong to European forms,
and that they do not by any means possess an equatorial character. | did
not take a single one of large size, or of bright colours. This last observation
applies equally to the birds and flowers. It is worthy of remark, that the only
land-bird with bright colours, is that species of tyrant-flycatcher, which
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seems to be a wanderer from the continent. Of shells, there are a
considerable number of land kinds, all of which, | believe are confined to this
archipelago. Even of marine species, a large proportion were not known,
before the collection made by Mr. Cuming on these islands was brought to
England.

I will not here attempt to come to any definite conclusions, as the species
have not been accurately examined; but we may infer, that, with the
exception of a few wanderers, the organic beings found on this archipelago
are peculiar to it; and yet that their general form strongly partakes of an
American character. It would be impossible for any one accustomed to the
birds of Chile and La Plata to be placed on these islands, and not to feel
convinced that he was, as far as the organic world was concerned, on
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American ground. This similarity in type, between distant islands and
continents, while the species are distinct, has scarcely been sufficiently
noticed. The circumstance would be explained, according to the views of
some authors, by saying that the creative power had acted according to the
same law over a wide area.

It has been mentioned, that the inhabitants can distinguish the tortoises,
according to the islands whence they are brought. | was also informed that
many of the islands possess trees and plants which do not occur on the
others. For instance the berry-bearing tree, called Guyavita, which is
common on James Island, certainly is not found on Charles Island, though
appearing equally well fitted for it. Unfortunately, | was not aware of these
facts till my collection was nearly completed: it never occurred to me, that
the productions of islands only a few miles apart, and placed under the same
physical conditions, would be dissimilar. |1 therefore did not attempt to make
a series of specimens from the separate islands. It is the fate of every
voyager, when he has just discovered what object in any place is more
particularly worthy of his attention, to be hurried from it. In the case of the
mocking-bird, |1 ascertained (and have
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brought home the specimens) that one species (Orpheus trifasciatus, Gould)
is exclusively found in Charles Island; a second (O. parvulus) on Albemarle
Island; and a third (O. melanotus) common to James and Chatham Islands.
The two last species are closely allied, but the first would be considered by
every naturalist as quite distinct. | examined many specimens in the
different islands, and in each the respective kind was alone present. These
birds agree in general plumage, structure, and habits; so that the different
species replace each other in the economy of the different islands. These
species are not characterized by the markings on the plumage alone, but
likewise by the size and form of the bill, and other differences. | have stated,
that in the thirteen species of ground-finches, a nearly perfect gradation
may be traced, from a beak extraordinarily thick, to one so fine, that it may
be compared to that of a warbler. | very much suspect, that certain
members of the series are confined to different islands; therefore, if the
collection had been made on any one island, it would not have presented so
perfect a gradation. It is clear, that if several islands have each their peculiar
species of the same genera, when these are placed together, they will have
a wide range of character. But there is not space in this work, to enter on
this curious subject.

Before concluding my account of the zoology of these islands, | must
describe more in detail the tameness of the birds. This disposition is
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common to all the terrestrial species; namely, to the mocking-birds, the
finches, sylvicolee, tyrant-flycatchers, doves, and hawks. There is not one
which will not approach sufficiently near to be killed with a switch, and
sometimes, as | have myself tried, with a cap or hat. A gun is here almost
superfluous; for with the muzzle of one | pushed a hawk off the branch of a
tree. One day a mocking-bird alighted on the edge of a pitcher (made of the
shell of a tortoise), which I held in my hand whilst lying down. It began very
quietly to sip the water, and allowed me to lift it with the vessel from the
ground.
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| often tried, and very nearly succeeded, in catching these birds by their
legs. Formerly the birds appear to have been even tamer than at present.
Cowley™* (in the year 1684) says that the "Turtle-doves were so tame that
they would often alight upon our hats and arms, so as that we could take
them alive: they not fearing man, until such time as some of our company
did fire at them, whereby they were rendered more shy." Dampiert (in the
same year) also says that a man in a morning's walk might kill six or seven
dozen of these birds. At present, although certainly very tame, they do not
alight on people's arms; nor do they suffer themselves to be killed in such
numbers. It is surprising that the change has not been greater; for these
islands during the last hundred and fifty years, have been frequently visited
by bucaniers and whalers; and the sailors, wandering through the woods in
search of tortoises, always take delight in knocking down the little birds.

These birds, although much persecuted, do not become wild in a short time:
in Charles Island, which had then been colonized about six years, | saw a
boy sitting by a well with a switch in his hand, with which he killed the doves
and finches as they came to drink. He had already procured a little heap of
them for his dinner; and he said he had constantly been in the habit of
waiting there for the same purpose. We must conclude that the birds, not
having as yet learnt that man is a more dangerous animal than the tortoise,
or the amblyrhyncus, disregard us, in the same manner as magpies in
England do the cows and horses grazing in the fields.

The Falkland Islands offer a second instance of this disposition among its
birds. The extraordinary tameness of the dark-coloured Furnarius has been
remarked by Pernety, Lesson, and other voyagers. It is not, however,
peculiar to that bird: the Caracara, snipe, upland and lowland

* Cowley's Voyage, p. 10, in Dampier's Collection of Voyages.

T Dampier's Voyage, vol. i., p. 103.
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goose, thrush, Emberiza, and even some true hawks, are all more or less
tame. Both hawks and foxes are present; and as the birds are so tame, we
may infer that the absence of all rapacious animals at the Galapagos, is not
the cause of their tameness there. The geese at the Falklands, by the
precaution they take in building on the islets, show that they are aware of
their danger from the foxes; but they are not by this rendered wild towards
man. This tameness of the birds, especially the waterfowl, is strongly
contrasted with the habits of the same species in Tierra del Fuego, where for
ages past they have been persecuted by the wild inhabitants. In the
Falklands, the sportsman may sometimes kill more of the upland geese in
one day, than he is able to carry home; whereas in Tierra del Fuego, it is
nearly as difficult to kill one, as it is in England of the common wild species.

In the time of Pernety* (1763), all the birds appear to have been much
tamer than at present. Pernety states that the Furnarius would almost perch
on his finger; and that with a wand he killed ten in half an hour. At that
period, the birds must have been about as tame as they now are at the
Galapagos. They appear to have learnt caution more quickly at the Falklands
than at the latter place, and they have had proportionate means of
experience; for besides frequent visits from vessels, the islands have been
at intervals colonized during the whole period.

Even formerly, when all the birds were so tame, by Pernety's account it was
impossible to kill the black-necked swan. It is rather an interesting fact, that
this is a bird of passage, and therefore brings with it the wisdom learnt in
foreign countries.

I have not met with any account of the land birds being so tame, in any
other quarter of the world, as at the Galapagos and Falkland Islands. And it
may be observed that of the few archipelagoes of any size, which when
discovered were

* Pernety, Voyage aux lles Malouines, vol. ii., p. 20.

[page] 478 GALAPAGOS ARCHIPELAGO. Oct. 1835.

uninhabited by man, these two are among the most important. From the
foregoing statements we may, | think, conclude; first, that the wildness of
birds with regard to man, is a particular instinct directed against him, and
not dependent on any general degree of caution arising from other sources
of danger; secondly, that it is not acquired by them in a short time, even
when much persecuted; but that in the course of successive generations it
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becomes hereditary. With domesticated animals we are accustomed to see
instincts becoming hereditary; but with those in a state of nature, it is more
rare to discover instances of such acquired knowledge. In regard to the
wildness of birds towards men, there is no other way of accounting for it.
Few young birds in England have been injured by man, yet all are afraid of
him: many individuals, on the other hand, both at the Galapagos and at the
Falklands, have been injured, but yet have not learned that salutary dread.
We may infer from these facts, what havoc the introduction of any new
beast of prey must cause in a country, before the instincts of the aborigines
become adapted to the stranger's craft or power.

[page] 479
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Our voyage having come to an end, | will take a short retrospect of the
advantages and disadvantages, the pains and pleasures, of our five years'
wandering. If a person should ask my advice, before undertaking a long
voyage, my answer would depend upon his possessing a decided taste for
some branch of knowledge, which could by such means be improved. No
doubt it is a high satisfaction to behold various countries, and the many
races of mankind, but the pleasures gained at the time do not
counterbalance the evils. It is necessary to look forward to a harvest,
however distant it may be, when some fruit will be reaped, some good
effected.

Many of the losses which must be experienced are obvious; such as that of
the society of all old friends, and of the sight of those places, with which
every dearest remembrance is so intimately connected. These losses,
however, are at the time partly relieved by the exhaustless delight of
anticipating the long wished-for day of return. If, as poets say, life is a
dream, | am sure in a voyage these are the visions which serve best to pass
away the long night. Other losses, although not at first felt, tell heavily after
a period; these are, the want of room, of seclusion, of rest;—the jading
feeling of constant hurry;—the privation of small luxuries, the comforts of
civilization and domestic society, and, lastly, even of music and the other
pleasures of imagination. When such trifles are mentioned, it is evident that
the real grievances (excepting from accidents) of a sea life are at an end.
The short space of sixty years has made an astonishing difference in the
facility of distant navigation. Even in the time of Cook, a man who left his
comfortable fireside for such expeditions, underwent severe privations. A
yacht now with every luxury of life might circumnavigate the globe. Besides
the vast improvements in ships and naval resources, the whole western
shores of America are thrown open, and
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Australia has become the metropolis of a rising continent. How different are
the circumstances to a man shipwrecked at the present day in the Pacific, to
what they were in the time of Cook! since his voyage a hemisphere has been
added to the civilized world.

If a person suffer much from sea-sickness, let him weigh it heavily in the
balance. I speak from experience: it is no trifling evil which may be cured in
a week. If, on the other hand, he takes pleasure in naval tactics, he will
assuredly have full scope for his taste. But it must be borne in mind, how
large a proportion of the time, during a long voyage, is spent on the water,
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as compared with the days in harbour. And what are the boasted glories of
the illimitable ocean? A tedious waste, a desert of water, as the Arabian calls
it. No doubt there are some delightful scenes. A moonlight night, with the
clear heavens and the dark glittering sea, and the white sails filled by the
soft air of a gently-blowing trade-wind;—a dead calm, with the heaving
surface polished like a mirror, and all still, except the occasional flapping of
the sails. It is well once to behold a squall with its rising arch and coming
fury, or the heavy gale of wind and mountainous waves. | confess, however,
my imagination had painted something more grand, more terrific in the full-
grown storm. It is an incomparably finer spectacle when beheld on shore,
where the waving trees, the wild flight of the birds, the dark shadows and
bright lights, the rushing of the torrents, all proclaim the strife of the
unloosed elements. At sea the albatross and petrel fly as if the storm were
their proper sphere, the water rises and sinks as if fulfilling its usual task,
the ship alone and its inhabitants seem the objects of wrath. On a forlorn
and weather-beaten coast, the scene is indeed different, but the feelings
partake more of horror than of wild delight.

Let us now look at the brighter side of the past time. The pleasure derived
from beholding the scenery and the general aspect of the various countries
we have visited, has
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decidedly been the most constant and highest source of enjoyment. It is
probable that the picturesque beauty of many parts of Europe exceeds any
thing we have beheld. But there is a growing pleasure in comparing the
character of scenery in different countries, which to a certain degree is
distinct from merely admiring its beauty. It depends more on an
acquaintance with the individual parts of each view. | am strongly induced to
believe that, as in music, the person who understands every note will, if he
also possesses a proper taste, more thoroughly enjoy the whole, so he who
examines each part of a fine view, may also thoroughly comprehend the full
and combined effect. Hence, a traveller should be a botanist, for in all views
plants form the chief embellishment. Group masses of naked rock even in
the wildest forms, and they may for a time afford a sublime spectacle, but
they will soon grow monotonous. Paint them with bright and varied colours,
they will become fantastic; clothe them with vegetation, they must form at
least a decent, if not a most beautiful picture.

When | said that the scenery of Europe was probably superior to any thing
which we have beheld, | excepted, as a class by itself, that of the
intertropical regions. The two classes cannot be compared together ; but I
have already often enlarged on the grandeur of these climates. As the force
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of impressions generally depends on preconceived ideas, | may add, that all
mine were taken from the vivid descriptions in the Personal Narrative of
Humboldt, which far exceed in merit any thing | have read on the subject.
Yet with these high-wrought ideas, my feelings were far from partaking of
any tinge of disappointment on first landing on the shores of Brazil.

Among the scenes which are deeply impressed on my mind, none exceed in
sublimity the primeval forests undefaced by the hand of man; whether those
of Brazil, where the powers of Life are predominant, or those of Tierra del
Fuego, where Death and Decay prevail. Both are temples
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filled with the varied productions of the God of Nature :—no one can stand in
these solitudes unmoved, and not feel that there is more in man than the
mere breath of his body. In calling up images of the past, | find the plains of
Patagonia frequently cross before my eyes : yet these plains are pronounced
by all most wretched and useless. They are characterized only by negative
possessions; without habitations, without water, without trees, without
mountains, they support merely a few dwarf plants. Why then, and the case
is not peculiar to myself, have these arid wastes taken so firm possession of
the memory? Why have not the still more level, the greener and more fertile
Pampas, which are serviceable to mankind, produced an equal impression? |
can scarcely analyze these feelings: but it must be partly owing to the free
scope given to the imagination. The plains of Patagonia are boundless, for
they are scarcely practicable, and hence unknown: they bear the stamp of
having thus lasted for ages, and there appears no limit to their duration
through future time. If, as the ancients supposed, the flat earth was
surrounded by an impassable breadth of water, or by deserts heated to an
intolerable excess, who would not look at these last boundaries to man's
knowledge with deep but ill-defined sensations?

Lastly, of natural scenery, the views from lofty mountains, though certainly
in one sense not beautiful, are very memorable. When looking down from
the crest of the highest Cordillera, the mind undisturbed by minute details,
was filled with the stupendous dimensions of the surrounding masses.

Of individual objects, perhaps no one is more certain to create astonishment
than the first sight in his native haunt of a real barbarian,—of man in his
lowest and most savage state. One's mind hurries back over past centuries,
and then asks, could our progenitors have been such as these? Men, whose
very signs and expressions are less intelligible to us than those of the
domesticated animals; men, who do not possess the instinct of those
animals, nor yet appear to boast of
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human reason, or at least of arts consequent on that reason. | do not
believe it is possible to describe or paint the difference between savage and
civilized man. It is the difference between a wild and tame animal: and part
of the interest in beholding a savage, is the same which would lead every
one to desire to see the lion in his desert, the tiger tearing his prey in the
jungle, the rhinoceros on the wide plain, or the hippopotamus wallowing in
the mud of some African river.

Among the other most remarkable spectacles which we have beheld, may be
ranked the stars of the southern hemisphere—the water-spout—the glacier
leading its blue stream of ice in a bold precipice overhanging the sea—a
lagoon island raised by the coral-forming polypi—an active volcano—and the
overwhelming effects of a violent earthquake. The three latter phenomena,
perhaps, possess for me a peculiar interest, from their intimate connexion
with the geological structure of the world. The earthquake must however, be
to every one a most impressive event : the earth, considered from our
earliest childhood as the type of solidity, has oscillated like a thin crust
beneath our feet; and in seeing the most beautiful and laboured works of
man in a moment overthrown, we feel the insignificance of his boasted
power.

It has been said, that the love of the chase is an inherent delight in man—a
relic of an instinctive passion. If so, | am sure the pleasure of living in the
open air, with the sky for a roof, and the ground for a table, is part of the
same feeling: it is the savage returning to his wild and native habits. |
always look back to our boat cruises, and my land journeys, when through
unfrequented countries, with a kind of extreme delight, which no scenes of
civilization could have created. | do not doubt that every traveller must
remember the glowing sense of happiness he experienced, from the simple
consciousness of breathing in a foreign clime, where the civilized man has
seldom or never trod.

There are several other sources of enjoyment in a long voyage, which are,
perhaps, of a more reasonable nature.
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The map of the world ceases to be a blank; it becomes a picture full of the
most varied and animated figures. Each part assumes its true dimensions:
continents are not looked at in the light of islands, or those islands
considered as mere specks, which are, in truth, larger than many kingdoms
of Europe. Africa, or North and South America, are well-sounding names,
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and easily pronounced; but it is not till having sailed for some weeks along
small portions of their coasts that one is thoroughly convinced how large a
portion of our immense world these names imply.

From seeing the present state, it is impossible not to look forward with high
expectation to the future progress of nearly an entire hemisphere. The
march of improvement, consequent on the introduction of Christianity
throughout the South Sea, probably stands by itself on the records of
history. It is the more striking when we remember that only sixty years
since, Cook, whose most excellent judgment none will dispute, could foresee
no prospect of such change. Yet these changes have now been effected by
the philanthropic spirit of the British nation.

In the same quarter of the globe Australia is rising, or indeed may be said to
have risen, into a grand centre of civilization, which at some not very remote
period, will rule as empress over the southern hemisphere. It is impossible
for an Englishman to behold these distant colonies, without a high pride and
satisfaction. To hoist the British flag, seems to draw with it as a certain
consequence, wealth, prosperity, and civilization.

In conclusion, it appears to me that nothing can be more improving to a
young naturalist, than a journey in distant countries. It both sharpens, and
partly likewise allays that want and craving, which, as Sir J. Herschel*
remarks, a man experiences although every corporeal sense is fully satisfied.
The excitement from the novelty of objects, and the chance of success,
stimulate him to increased activity. Moreover as

* Discourse on the Study of Natural Philosophy.
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a number of isolated facts soon become uninteresting, the habit of
comparison leads to generalization. On the other hand, as the traveller stays
but a short space of time in each place, his descriptions must generally
consist of mere sketches, instead of detailed observation. Hence arises, as |
have found to my cost, a constant tendency to fill up the wide gaps of
knowledge, by inaccurate and superficial hypotheses.

But | have too deeply enjoyed the voyage, not to recommend any naturalist,
although he must not expect to be so fortunate in his companions as | have
been, to take all chances, and to start, on travels by land if possible, if
otherwise on a long voyage. He may feel assured, he will meet with no
difficulties or dangers (excepting in rare cases) nearly so bad as he
beforehand anticipated. In a moral point of view, the effect ought to be, to
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teach him goodhumoured patience, freedom from selfishness, the habit of
acting for himself, and of making the best of every thing, or in other words
contentment. In short he should partake of the characteristic qualities of the
greater number of sailors. Travelling ought also to teach him distrust ; but at
the same time he will discover, how many truly goodnatured people there
are, with whom he never before had, or ever again will have any further
communication, who yet are ready to offer him the most disinterested
assistance.
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