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XVIL—Sketch of the Snr(eymg Voyages of his Majesty's Ships
Adventure and Beggle, 1525—1556.  Commanded by Cap-
taine B, B. Ring, B Slokes, and tz- Roy, Royal_ Navy.
(O o R A T L

Tue best charts of the South American coasts, which had been
‘made by Spain, or by Portugal, were very inadequate to the wants
of a rapidly growing intercourse when France and England under-
took to explore and surv 'y those shores for the benefit ‘of the world.
The French examincd the coasts of Brazil; the English those
of Patagonia, Tierra del Fuego, Chile, and Peru. In | 1825, two
vessels, the Adventure, 330 tons, 5 tons, were
ondered to be prepared. Captain Phi was appointed
to the former, and charged with the direction of the expedition.
Captain l’rmale ‘slnku ‘commanded the latter. "T'hey sailed from
England in §

Purt of Esstorn Palnan ja, the greater portion of the Strait of
Magellan, and a considerable extent of the western shores of Pata-
o d the death of Captain Stokes
caused a suspension of operations. Licutenant Skyring, whose
life has since been sacrificed, was temporarily appointed to the
Beagle by Captain King, but soon afterwards superseded by the
commander-in-chief on the station; who placed the writer of this
sketch in the vacancy. During 1829 and 1830 the two vessels
continiied the survey, assisted by a tender, whose commander was
Lieutenant Thomas Graves. " In the latter part of 1830 they
returned to England, having added charts of the south-western
and southern shores of Tierra del Fuego, besides those of a mul-
titude of interior sounds and passages, to the acquirements above
mentioned. Information of other kinds, interesting to men of
science, and to most people, was also acquired, and will be made
accessible without more delay than is absolutely necessary.
paper on this subject, written by Captain King, before
the lloyal(xeﬂ"rapluul ety of London, in May, 1831, In
the autiumn the Beagle was again prepared for a surveying voyage.

g

by a large number of chronometers, the Beagle wa
make her voyages by the shortest steps, touching land fivquently,
for the purpose of obtaining observations and ascertaining the rates
of the chronometers.  Until the vessel arrived in nm mmr Plata,
f occupations were, measuring meri ances, and
ly adding to out knowledge of the Abrolhos ﬁ‘lunll on the
coust ol' Brazil.

¥
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While the officers of the Beagle were employed in their usual
duties afloat, Mr. Charles Darwin, a zealous volunteer, examine
R et IR AT ke T The aatiln of his five years’
voluntary seclusion and disinterested exertions in the eause of
science. Geology has been his principal pursuit,
eginning with the right or southern bank of the wide river
ata, every mile of the coast thence to Cape Hom was closcly
a large scale. harbour and
L e R e e
two hundred of the Santa Cruz, were examined_and laid_down,
and a chart was made of the Falkland Islands. 'These earlier pro-
ductions of the Beagle's voyage are now in the engraver’s hands.
Before going westward of Cape Hom it should be remarked,
that the detailed survey of so much const in a short time was
accomplished by the constant exertions of Licutenant John C.
Wicklvars, Mr.J. 2, and M A B Us sbotie;, who. ran
every sk, and worked by ni well as ¥, in two small
dechod i, Quring {4 hoat \Taet wenkl ATAm et 0 o fehse
The Beagle took portions of coast towards the south, while her
detached party were at work between Port Desire and Blanco
Bay, and afterwards at the Falkland Islands.

e e parallel of forty-seven
south, little has heen added to the results of the Bengle's first
voyage, because nearly enough was then done for the wants of
vessels. employed in, or passing through, those dreary regions ;
and because there were so many other demands upon the sur-
veyors which were of more conscquence. Between forty-seven
south latitude and the River Guayaquil, the whole coasts of Chile
and Peru have been suneyed; 1o port or roadsead s been
omitted,

Of the Chonos Archipelago, no chart existed. Of Chiloe, the
Spanish charts were twenty-five miles in_error, in latitude. OFf
the other coasts, a mixture of bad and good description altemately
plagued or assisted.  Wherever the eyes of Malaspina, Espinosa,
or Bawza, reached, in the expedition”of the Atrevida and Descu-
bierta, there the s are correct; but the intermediate
details are ot to be compared with those. resulting fiom L
labours, nor with those in the vicinity of Lima, y the
students 3¢ the Nautical School, wnder. he direction of Don
l}iun(do Carrasco and his predecessors. Half the coast of Chile

rveyed in detail, by Lientenant B. L, Sulivan, in a swall
e s N s,
of Coquimbos; and all the const of Peru was afterwards closely
examined and laid down, by Mr. A. B. Usborue, in the same
vessel, then_ purchased from her public-spirited ower, and fitted
out by the Beagle. Mr, Usborne’s survey was carried on while
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the Beagle was examining the Galapagos* islands, traversing the
Pacific Ocean, and returning to England by the way of the Cape
of Good Hope.

raced copies of the charts of coasts adjacent to Buenos Ayres,
of the whole coast of Chile, and of the greater part of the shores
of Peru, were given to the respective governments of those coun-
tries before our vessels left their territories,—and long before the
original documents could reach England.

our years having elapsed since the Beagle left England, and
having yet three-quarters of the globe to tra»e:se lhe Tt vessel
left South America and hastened to that cl spot, Otaheite,
Her route was through the Dangerous Alchxpelngo, in which two,
if ot three, new islands were discovered. Krusenstern’s charts
and directions were there the only ones of any us At Otaheite
(or Tahiti), a manuscript chart of that really dangerous labyrinth
and some useful information were obtained from an intelligent
Englishman, who had passed several years in trading with the
natives of those numerous low coral island:

Meridian_distances being now the principal object, all haste
was made from place to place, and without more delay at any
one spot than was absolutely necessary for making observa-
tions.  Nearly a week, on an average, was passed at each of the
following places :—Tabiti, New Zealand (Bay of Islands), Port
Jackson (Sydney), Van Dxcmun Land (Hobart Tuwn), Kmv
George’s Sound, the Ke: slands, Mauritius, Cape of
Hope, St. Helena, Ascenswn Bahia (in Brazil), Pemm\mco,
Cape Verd Islands, and Azores. At Falmouth’ the Beagle ar-
rived in the beginning of October; thence she went to Plymouth,
Portsmouth, and Greenwich. Directly the rates of her chrono-
meters are ascertained she will go to Woolwich, and there be
paid off.

Usborne has returned from Peru by the way of Cape Horn.
His little vessel, of only thirty-fise tons burthen, was sold at Paita,
when done with, for more than her first cost.

Having thus attempted to give a general idea of the means em-
ployed, and course pursued, during these voyages, a few sketches
of those places less known, or more interesting than others, will
he adde

Those almost houndless plains southward and westward of
Buenos Ayres have been too often and too well described to require
another word.  As pasture land they are excellent, except in the
summer, when all is parche here is a rich tract of country
between Buenos Ayres and Cape Corrientes, where the soil is rich
and water plentiful, In that tract there are ranges of low hills,
running nearly cast and west,

* Pronounced Galapigds.
Y2
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Trom Blanco Bay to the river Negro is a dangerous place.
The land is every where low; there are many and extensive shoals
and strong tides. = Yet with a pilot, or comrect chart, excellent
Ilarbm\rx tay there be reached—in which navies might rest in

S Bibaco Bay (the best of these harbours) there are from
cight to twelve feet rise of tide. If large ships ever frequent that
part of the coast, there must be their asylum. But there are ma-
terial objections to the surrounding country. Water is extremely
scarce ; wood is not to be procured, except at a great distance.

Unfortunately the fine river Colorado, which rises near Men-
doza and brings down a great quantity of water throughout the
year, does not run into any of the numerous ports near its open-
ing.” A canal might join it to Union Bay, without much difficulty ;
but does the river reinain in one place many years? Do not high
tides, floods, and gales of wind alter it anuually ?

Low, level land extends southward to the river Negro, and
westward gradually rising towards the Cordillera of the Andes,
Villarino, i his Diary, describes the Negro ;* it cannot be safely
used by vessels drawing more than ten feet water, because there
is a dangerous shifting bar at the entrance. South of this river the
country and coast change their ter; ranges of stony hills,
extensive barren plains, and steep L1t tend ek to'the Stials
of Magellan. Only hiere and there, close to the litle river Chu-
pat, orin an occasional oasis, does a tree or green herbage ap-
pear.  Mistures of brown, yellow, and light red tire the eye.

One naturally asks why Eastém Patagonia should be con-
demned to perpetual sterility—while the western side of the same
i in the same parallel of T.\mude, is mjmed by too much
rain? * The prevailing westerly winds, and the Andes, are the
ineas o kAN Hhing mivch bnisthse nmu the Pacific, but
they leave it all (condensed) on the west side of the mountai
After passing the Cordillera, those same winds are very dry.
Easterly winds are very rare upon the east coast: they are the
only ones which carry ¥ain to the almost deserts of Patagonia.
Westward of the Andes, an east wind is dry and free from
clouds.  All this country is exposed to severe cold in winter, and
to excessive heat in summer; grrat and sudden changes of tempe-
rature take place when, after very hot weather, cold winds rush
northwards with the fury of a hurricane. Lven the wander
Indians avoid this region, and only cross it to get salt, or visit
their lmrymg places.

In a twenty days’ excursion up the river Santa Cruz, we p':ssml
through i country, without variety, until_extensive beds of
lava were found overlying the whole country. These Mr. Darwin

* Tusorted at p, 136 of this volume,
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Jias already described. We reached nearly to the eastern flank of
the Andes, but for want of provisions could go no farther. - The
siver was then, at 200 miles from its mouth, almost as large and
quite as rapid 4s at twenty miles from the sea. Perhaps it runs, for
a areat distance, along the base of the Andes, and so collects a great
body of water; of it may run from @ lake into which streams pour.
Tts water is not muddy. The current runs six knots ; none of our
boats could pull against it anywhere, We tracked them (pulled
them along by a rope).  Its average width is 200 yards, and mean
depth ten feet; perbaps more.

“Ihe Gallegos is another rapid torrent; but its size and length
do not nearly equal those of the Santa Cruz.

On the coasts adjacent to these rivers the tide rises very much,
not less than forty feet at spring tides.

e aboriginal natives of Patagonia are a tall and extremely
stout race of men. Their bodiesare by their heads and fea-
tures lurge 3 but their hands and feet are small. Their limbs are
neither so muscular nor so large-boned as their height and apparent
bulk would induce one to suppose  they are rounder and smoother
than those of white men. Their colour is a rich reddish brown,
sather darker than that of copper, yet not so dark as good ma-
hogany.

Nothing is worn upon the head except their rough, lank, and
coarse black hair, which is tied above the temples by a filet of
plaited or twisted sinews. A large mantle, made of skins sewed
together, loosely gathered about them, hanging from the shoulders
o their ankles, adds so much to the bulkiness of their appearance,
that one ought not to wonder at their having been called gigantic.

T am not aware that any I’at'womm has appeared during late
years whose height exceeded six feet and some inches ; but I see
e raaion io b liova the Jevuit Ealknots secountifith) Gs

cique Cangapol, whose height, he says, was seven feet and some

inches. When Falkner stood on tiptoe he could not reach the top
of Cangapol’s head. It is rather curious that Byron could only
R ot the bt the LIt aysn'aieadkbions b wiw) GEnee
.mkss and wandering as wer dhe Tehuelsbet, of whih tie he
ue, might not Byron have measured Cangapol 2%
i sk e Bouy Enuptoros Masiminey bv e
cian, was more than cight feet high t—yet who, in consequence,
expects all Thracans o bo gints

Among 200 or 300 f Patagonia, scarcely half-a-dozen
e Snor S0 feaprainoide Al
the women are proportionably tall.

I have nowhere scen an assemblage of men and women whose
average height and apparent bulk equalled that of the Patago-

* Dates agres sufficiently.
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nians,  Tall and athletic as are many of the South Sea islanders,
ere are also many among their number who are slight, and of
Tower stature.

"The Patagonians seem to be high-shouldered, owing, perbaps,
to. their habit of folding their arms (across the chest). in their
mantles, and thus increasing their apparent height and bulk, be-
cause the mantles hang loosely, and almost touch the umull\l
Until actually. measured, it is difficult to believe that they are not
much taller than is the case.

But little hair grows on their faces or bodies : from the former
it is studiously removed by two shells, or some kind of pincers.

Although they do not try to improve their course features by
piercing cither nose or lips, they disfigure themselves not a litle
by red, black, or white paint, with which they make grotesque
armaments ; such as circles around their eyes, or great marks across
their faces. Upon particular occasions all the upper part of their
body is queerly decorated by daubs of paint.

On llll.’ll feet and legs are boots made out of the skins of horses’
hind-legs.  Wooden (if they cannot get iron) spurs, sets of balls,*
a long. llpcrmg lance, and a knife (if one can be procured), com-
plete their equipment.

‘The women are dressed and booted like the men, with the ad-
dition of a half-petticoat. They clean their hair, and plait it into
two tails, Ornaments of brass, beads, bits of coloured glass, or
such trifles, are prized by them.

Monuled upon horses of a middle size, under fifteen hands

, aud ratber well bred, the Patagonians seem to be carried 1o
e dragoons who ride eighteen stone upon horses able to
carry ten; yet they go at full speed in chase of ostriches or gua-
nacoes. When hunting, or making long journeys, they often
change horses..

Tie.huts of these wanderers are somewhat like gipsy tants:
Poles are stuck in the ground, to which others are fixed.
them are thrown the skins of animals. An irregular, tit-] “like lml
is thus formed.

The north-eastern part of Tierra del Fuego is like Patagonia.
The natives, also, are like those above mentioned, but they have
no horses,  Balls, bows and arrows, and clubs are their arms an
hunting wespous. Seal, guanacoes, aud birds are their principal
subsistent

e sustans portion of Tierra del Fuego is a better country than
any south of forty-five. The wooded mountains of the west there
sink into hills, and those again into level land, partially wooded.

The climate is a mean between that of Eastern Patagonia and
Western Tierra del Fuego.

= Bolar, Spanish. Two o three balls connected by & thong of hide, which they
thiow ut animals or men, 40 eatangle uad disable thein.
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henever a settlement is made in those regions, St. Sebastian
Bay will be found to possess several advantages, 124

The southern and western part of Tierra del uogy riay be
briclly described by saying that deep but narrow atms of the sea
intersect high, mountainous islands, whose summits are covered
with snow; while their steep and rocky shores are more than par-
tially covered with evergreen woods.

Throus t the year, cloudy weather, rain, and much wind

revail. Fine days are rare. Frost and snow are constant on the
mountains; but near the level of that great climate agent, the
oceun, whose temperature is there never below forty-five degrees
of Fabrenheit, neither one nor the other are nearly so trouble-
some as one might espect in so high a southern latitude, among
snow-covered mountains, whose sight is enough to make one shiver,

The wretched natives of Southern and Western Tierra del
Fuego are lowin stature, ill-looking, and ill-proportioned. (I speak
of them generally in their savage state.)

Their colour is darker_than that of copper ; it is like old ma-
hogany, or rusty iron. The trunk of their body is large in pro-
1 to their cramped and rather crooked limbs, ‘Rough, coarse,
d extremely dirty black hair, half hides, yet heightens, a villain-
expression of ugly features.
ometimes these outcasts wear a piece of seal, otter, or guanaco
skin upon their backs s and perhaps the skin of a penguin, or
some such covering, is used in front; but often nothing is worn
except a serap of hide, which is tied to their waist, ~Even this is
only for a pocket in which they may carry pebbles for their slings.

Passing s0 much time in low wigwams, or cramped in small
canoes, injures their limbs and movements. In height they vary
from four feet ten to five feet six inches ; yet the size of their
bodies equals that of our largest men. ~Of course  they look
clumsyand ill-proportioned. Women usually wear more covering,
perhiaps a whole skin of a seal. The women comb their hair with
the jaw of a porpoise. Both sexes oil themselves, or rub their
bodies with grease. They paint, or rather daub their faces and
bodies with red, white, or black.

Perhaps Freycinet, and those with him, saw some of these people
painted black, as Bory St. Vincent quotes their authority for the
natives of Tierra del Fuego being black, like the matives of Van
Diemen's Land.—See article “ Homme ” in the Dictionnaire
Clussge

As a Fuegian is seldom outof sight of his canoe, or a wigwiin,
a slight idea of those, his only constructions, should be given.

The canoe is made of several large pieces of burk sewed together.
Tts shape is nearly that which would be taken by the strong bark
of 4 tree (twelve to twenty feet in length, aud cighteen inches, or

ou




518 Suroeying Voyages of the Adventure and Beagle.

two feet in diameter), separated from the solid wood in one piece,
joined at Ui ends, but kept open by sticks in the middle. It is
ballasted by clay, and always carries a small fire.

ere are two kinds of wigwams: one is made with a number
of small straight trees, whose upper ends are united, while the lower
form a circle ; and another which is formed by branches stuck in
the ground, bent together at the top, and slightly covered by skins,
bark; grass, or leafy t small entrance is left open: smoke
goes out us easily a5 rain enters.

Western Patagonia is like the worst part of Tierra del Fuego.
Tuis the upper part of a great range of mountains, whose bases
arcimmersed in the ocean. The mountain-tops form multitudes
of islands, barren to scaward, but impenetrably wooded towards
the main-land ; and always drenched with the waters of incessant
rain, never dried up by evaporation. Every foot of earth, every
tree, and shrub, on those islands, is always thorougbly wet. OF ,
course the country is uninhabitable, except by savages, ~Clouds,
wind, and rain only cease their annoyance during the very few days
on which the wind is casterly, or perhaps southerly.  Probably
there ) days in twelve months, on which rain (m snow)
does not fall ; and ot thirty on which it does not blow strongly.
But it is mild, and the temperature is surprisingly uniform through-
out the year.

"The Clhionos Archipelago is very litle better than the country
just mentioned. It is almost uninbabitable. Indeed, on the west
‘coast of South America, southward of Chiloe, there are very few
acres of land capable of cull :llou, and no place which is fit for
the permanent abode of man, That inhospitable regio
should be avoided by ships ; lhuuvh seally full of harbours, it 15
dangerous to run to leeward, and so difficult to make out the ),
obscured as it is generally by rain or clouds, that most of them
must ever be nearly useless. ~ A heavy swell always sets towards
the shore ; aud, although there are o sand-banks, there are num-
bers of outlying, dangerous roc
ation may render ‘the numerous interior passages
useful.  From the north end of Chiloe to the eastern entrance of

rait a steamer may go without being exposed 1o the
swell of the Pacific, except at one place, Cape Tres Montes. In
that interval she may get fuel (wood) on either hand, wherever she
cliooses, O the man-land, apposit to Cliloe,are the souther-
st volcanoes of whose modem activity we have: any certain ac-
count. There are four in sight of the inbabitants of Chiloe.
Each one, even when tranguil, is a magnificent object,

None of the mountains in this part of the Andes, or to the
southward, which bave been measured, exceed 9000 fect in height.
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Chiloe, though a fertile nland is exposed to an excessive amount
of wind and rain. It is the southernmost iuhabited part of |lzc
west coast.
bout Valdivia the climate is similar, and must always be a
obstacle to cultivation. Northward of Valdivia, towards Concep-
cion, is one of the finest countries in the world, in a very healthy
climate. - There the Amncanum are still unconquered owuers of
their native land. All the efforts of the Spaniards, all exertions
of their descendants in Lhile, have failed in expelling that heroic
race from the birthplace of their ancestors

‘That they should now make head ngamn the Chilenos, is not
surprising; but that they should formerly have withstood the
power of Spain, and the enthusiasm of their invaders, excites as-
tonishment.

Gold is often supposed to have been the principal temptation
of the early conquerors of the New World : but there was another,
motive for energetic exertion, one which affected many minds far
more than the desire of wealth. Au enthusiastically religious
feeling urged them to persevere under every trial and disappoint-
ment, 1t helps much in accounting for the wonderful llnldl~
ness and constancy shown in discovering, exploring, and conquer-
ing all but Araucauia.

A high sentiment of religion, urging them to conquer, in order
to conyert to Clristianity, and to honour God, by honouring their
King, was a_powerfully impelling motive in the minds of those
leaders who first opened the roads which crowds of inferior men
afterwards followed.

While the Beagle was at Valdivia, the great carthquake of the
20th of February, 1835, took place.

Concepeion, February 20th—At ten in the moming very large
fights of sea fowl were noticed passing oer the city of Concep-
cion, from the sea-coast towards the interior. In the minds of old
iuhabitants, well acquainted with the climate of Concepcion, some
surprise was excited by so wnusual and so simultancous a change
in the babits of those birds,* no signs of an approaching storm
being visible, or any expected at that season. About eleven the
southerly breezet freshetied up as usual the sky was clear, and
almost cloudless. At forty minutes after eleven ¥ a shock of an
carthquake was felt, slightly at first, but increasing rapidly.§
Durivg e fis balf stue sany persons remainedin il Rouses;
but then the convulsive movements became so strong, that the
alarn was_general, and all uulwd m!o the open spaces for sufety.

Chiefy gul T Seabresae.
T Bt 14 iibtsictive o Sheka te
No noise preceded the great shock,
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The horrid motion increased ; people could hardly stand 5 build-
ings waved and totered ; suddenly an. awiul overpowering. sho
caused universal destruction. [n less than six seconds the
S s e e
eracking of the earth, which opened and shut rapidly and repeat-
edlyin numerous places ;* erate, heart-rending outeries of
the people; the stifling heat; the blinding, smothering clouds of

- dust; the utter helplessness and confusion, and the extreme horror
and alarm, can neither be described nor fully imagined.

This fatal convulsion took place about a minute and a half, or
two minutes, after the first shock 3 and it lasted equally violent
during nearly two minutes. During this time no one could staud
unsupported : people clung 1o each other, to trees, or to posts,
Some threw themselves on the ground ; but there the motion was
50 violent, that they were obliged to stretch out their arms on each
side, to prevent being tossed over and over. Horses, and all ani-
mals, were greatly frightened, standing with their legs spread out,
and their heads down, trembling violently. Birds flew about wildly.

fier the violent shock had ceased, the clouds of dust, which
had been raised by the falling hmldm?s, began to disperse. People
breathed more freely, and began to look around them. ~Ghastly
and sepulchral was their appearance : had the graves opened and
given up their dead, the sight would have been Sl iy ahack:
ing. Pale and trembling, covered with dust and perspiration, they
ran from place to place, calling for their relations and friends.
Many seemed to be quite bereft of reason.

Considerable shocks continued at short intervals, harassing and
alarming. The earth was neser long quiet during that or the next
day 5 nor, indeed, during the three days following the great shock.

For many hours after the ruin the carth was tremulous, and the
shocks were very frequent, though not severe. Many shocks, but
Rl iihe Sl fetoehs i ke
distant thunder : some compared the sound to the distant dischar
of many pieces of artillery. These sounds came from the south-
west quarter, and preceded the shock by one or two seconds.
Sometimes, but not often, the sound was heard unaccompanicd by
any shos

Tt was the general opinion that the motion was from south-west
(0 dorhvesst _ Some whole valls, whose diection was soutl-cat
and north-west, were laid flat; the bricks still n ng their
e
ground. These walls fell, without exception, to the north-cast, |

o e dietion of thsseracks was nat unfom,thongh genrally southsas and
north-west.

} The stroets of Concopeion lis northeeast and southewest,—north-west and
southecast.




Surveying Voyages of the Adventure and Beagle. 321

Other walls were scattered as they fell ; but the greatest masses
brick-work were thrown towards the north-cast. Walls xlnndmg
in the opposite dircction, north-cast and south-west, suffered far
less. Fragments were shaken, or torn off ; and some of the walls
very much cracked ;* but others had suffered little.

TRoofs fell in everywhere : houses built of adobest fell iuto a
confused heap. The cathedral, whose walls are four feet in thick-
ness, supported by great buttresses, and built of good brick and
mortar} suffered more than other buildings. Adhering to the
remains of the walls were left the lower parts of some buttresses,
theupper parts of others; while in one place a buttress stood on
its own foundation, separted enirely from the vall

The city of Concepeion stands upon a plain very litile higher
than the level of the river Bio-Bio : the soil is loose and alluvial.

‘o the eastward and northward are rocky, irregular hills, of ter-
tiary § formation. From the foot of these hills the loose carth was
ever)\»hcu parted by the great convulsion, great cracks being left
from an inch o  foot in width. [t seemed as if the low land had
been separated from the hills, having been more disturbed by the
shock.

Women washing in the river near Concepeion were startled by
the sudden rise of the water from their ankles to their knees, and at
the same moment felt the beginning of the convulsion. It was said
that the dogs avoided the ruin by running out of the way before
the shock. This, though certainly known to have been the case
at Taleahuano, wants confirmation with respect to Concepeion.
OF nine men who were repairing. the iuside of a church, scven
were killed, and two severely burt. Oue of these poor fellows
lay half buried in the ruins during five days, with a dead body
Iying across him, through which it was necessary to cut for his

release. A mother escaping with her hildren sas one fall into a
1012 a el Sl bk ks foliaits, i pmisaise iee o
e e e Bt Sl R cech th e
with masses of brick-work. Next day the child was taken out
wnhurt,  Another woman missed a child 3 saw that a high wall
was tottering, but ran for her son, and brought him out, As she
crossed the strect the wall fell ; but they were safe. When the tre-
mendous crash came, the whole street, which she had just crossed,
was filled up with part of the ruins of the cathedral. Besides a
wasing or undulatory mosement, vertical, horizontal, and circular
or twisting wotious were felt. An angular stone pinnacle was
particularly noticed, which bad been turned half round without
being thrown down, or leaving its base.

Ve —as 3f by the undulatory movement of the earth's surface,—in the
i Ur ﬂm\r Tength,
Lasge unbaked

Both bricks and mortar yere excellent,
pnd quite certain.
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Persons riding at the time of the great shock were stopped
hort,—some, with their horses, were thrown to the ground, others
dismounted, but could not stand. So little was the ground at rest
after the great ruin, that between the 20th of February and the 4th
of March more than 500 shocks were counted. Much misery
was alleviated by the good conduct and extreme hospitality of the
inhabitants of Concepcion. Mutual assistance was everywhere
rendered, and theft was almost unknown. The higher classes
immediately set people to work to build straw-covered huts, and
temporary houses of boards, living meanwhile in the open air
under trees. Those who soonest obtained or contrived shelter
collected all about them whom they could assist, and in a few
days had a_temporary shelter, under which they tried to laugh
at their misfortunes, and the shifts to which they were reduced.

Talcahuano, Feb. 20th, 1835.—At Talcahuano the great earth-
quake was felt as severely as in_the city. It took place at the
same time and in a pmchelv similar manner. Three houses only,
upon a rocky foundation, escaped the fate of all those standing
upon the loose sandy Sl et ey Hadreai 0 bed gt et
dhe hills.  Nearly all the mlmbxlanls eac(lped unuuum(l but they
had scarcely recovered from tio shocks,
when alarm was given tha  Olda s 7 ) et ks
forgotten : apprehensive of an overwhelming wase, all hunied to
the. h|l|s as fast as possible.

ut balfan hour after the shock, when the greater part of the
popuhmon had reached the heights, and the sea had retired so
much that all the vessels at anchor, even those which had been
s{mg in seven fathoms water, were aground ; and all the rocks and
bay were visible ;—an enormous wase was seen forcing.
its way '.hm\lgh the western passage which separates Quiriquina
Island from the main land. This immense wave passed rapidly
along the western side of the bay of Concepeion, sweep
el hotey of ‘stery hiog miorebie mEhb AR feetaertleall)
from high- water mark. It broke over, dashed along, and whirled
about the shipping as if they had been light boats, overflowed the
greater part of the town, and then rushed back with such a tor-
sent, that almost every movable, which the carthquake had not
buried under heaps of ruins, was carried out to sea. a few
miinutes the vessels were again aground, and a second great wave
was seen approacling, with more noise and impetuosity than the
first. "Though this wave was more powerful, its effects were not
so considerable, simply because there was less to destroy.  Again
the sea fell, dng ing away quantities of wood-work, and  the
lighter materials of houses, and leaving the shipping agtound.
After some minutes of awful suspense, a third enormous swell

uco, the (ormet eapital of the proviace of Concepeian, was overwhelmed by
ea,
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was scen, between Quiriquina and the main land, apparently
Targer than either of the former waves. Roaring, as it dashed against
every obstacle, with irresistible force it rushed along the shore,
destroying and overwhelming.  Quickly retiring, as if spurned by
the foot of the bills, the retreating wave dragged away such qua-
tities of household cffects, fences, furniture and other movables,
that, after the tamultuous rush was over, the sea appeared co-
vered with wreck. Eshaustion appeared to follow these efforts.
Burth and water trembled. ~Numbers of te inhabitas. now
hastened to the ruins, anxious to ascertain the extent of their

, anid 1o save some money, or a few valuable articles, which,
Inving acaped the serp of the sea, were exposed 1o depre-

1

During the remainder of the day and the following night, the
cartl was not quiet many minutes at o time, Frequent, almost
incessant_tremors, occasional shocks, more or less severe, and
distant subterranean noises, kept every one in anxious suspense.
Some thought the crisis had not arrived, and would not descend
from the Lills into the ruined town. Others, searching among
the ruins, started at every shock, howeser slight, and almost
doubted that the sea was not actually rushing in again to over-
whelm them.  Nearly all the inhabitants, excepting a few who
went on board vessels in the harbour, passed the night upon the
Lills without shelter.

Next day they began to raise sheds and huts upon the bigh
grounds, still dreading the sea. Without esplanation, it appesrs
astonishing how the shipping escaped destruction.
large whale ships, a bark, two brigs, and a sdmoucr, were
l\mg ey voar the town in from four fo seven fathoms water.
¢ lying at single anchor, with a good scope of cablet
\\'uh llw xculherb Lneem \Alucll was rather fresh at the time of
the earthquake, the vesscls 2 to seaward§ of their anchors,
iR héir Aokt e b ll-cy were left aground in this
position. ‘The eaptain of the port, Captain Delano, was on
Loard one of the whle ships at the time ; whose hatches were bat-
tened down and dead-lights shipped. All hands took to the rig-
ging for safety. The first great wave came in an unbroken sweil
to the stern of the vessel, broke over and lifted her along without
doin material hiarm more than sweeping her decks,
ging the slack chain over the mud chiecked her gnuhull'v as the
first impetus of the wave diminished. Whirling her round, the

& Thisve were mumesout In Tuleshune.  Diroly afer the i huse seoun-
bt o worly—xing “Miseiconin! ond with one hand bt e Dneusts,
i the ather ey sl must ndsisioy

O adied by o Vo o and Navicr, which woud beat o strain.

1 Clwin. ~ The holdinig ground is excellent ; 3 soft tenacious mud,

§ Kbout bl s cable's ength, o from sxty o one hundred yards,
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water rushed out to seaward again, leaving the vessel aground
nearly in her former position. From two fathoms, when aground,
the depth alongside ncreased to ten when the water rose ighest,
during the lust wave. The two latter waves approached, and af-
fected the shipping similarly to the former. ~ Al held on though
some of the anchors started a few fathoms. ‘Some of the vessels
were thrown violently against others; and whirled around as if
they had been in the vortex of a whirlpool. ~ Presious to the rush
of waters, the Paulina and Orion, two merchantmen, were lying o
full cable’s length apart. Afterwards they were lying side by side,
with three round tums in their cables, Bach venel nd therefore
gone round the other with cach wase. The bow of one was stove
B okt it B s Hans VA dmial veneste i
on the stocks, almost ready for launchiny
sea two hundred yards in shore, and left there unhurt, A small
schooner, at_anchor before the town, slipped her cable, and ran
out in the offing as the watée | Ehe et Tho wive Cybr N
aud rose over it us an ordinary swell, The Colocolot was under
sail near the eastern entrance of the bay.  She likewise met the
wave as a large swell, without inconvenence.

Many boats} put off from the shore before the sea retired.
Some met the advancing waves before they broke, and rose safel
v theo  charsy bl wamped; struggled through the breakers,
“The fate of one litlle boy was extraordinary. A servant woman
ik refugé with hink i BoNE 43168 et rad ishiet ynp
an anchor Ising on the shore, and divided. The woman was
drowned, but the half of the boat containing the child § was car-
vied out into the bay. It floated, and the child held firmly.. He
was picked up afterwards, sitting upright, holding steadily with
both hands ; wet and cold, but unhurt. "The bo’s name is Hodges.
His father is an Englishman, well known at Talcahuano ; he was
an offcerin the Brith ua

ur days afterwards the sea was strewed with wreck, not only
{5l ay of: Comsepeiod; bt setside s R BIIE: "1 ha stired
of Quiriquina Island were covered with broken furmiture and wood-
work of all kinds; so much so, that for weeks afterwards parties
were constantly at work collecting and bringing back property.
Daring three days suceceding the day of the ruin the sea cbbed
and flowed irregularly, and very frequently.  For some hours after
the shock it rose and fell two or three tinies in an hour.

Eastward of the island of Quiriquina, the swell was neither so
Targe nor so powerfl as that which swept over Talcabuano. Has-
ing more room to expend its strength in the wider and deeper part
of the h:y, m.\y pe’rhups have been the reason why the sea swelled

5. + Chilian schoouer-of-war.
1 Chioyy o okl whle ot § Oaly four years old.
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rapidly, without breaking, near Lirquen, in the south-cast part of
the by, and why it broke over “Tomé * with violence, though not
so furiously as over Talcahuano. The great waves coming from
the sea appear to have been divided, at the entrance of Concepeion
Bay, by the island of Quiriquina, and turned aside both ways ; one
part taking its course along the Tumbez or western shore, lowards
"Talcaliuano, the other across the eastern opening, towards Tomé.
While the bay of Concepeion was agitated by the great waves,
it was noticed by Captain Walford (from his house at Lirquen)
that the Colocolo was swept to and fro remarkably. She was under
sail near the eastern entrance of the bay. Two explosions, or
cruptions, were seen while the waes were coming in: one beyond
the island of Quiriquina, in the offing, was seen by Mr. Henry
Burdon and his family, who were then embarked in a large boat
it appeared to be a dark column of smoke, in shape
fike a tower. Another rose in the middle of the bay of San Vicente,
like the blowing of an immense imaginary whale. Its disappear-
ce was followed by a whirlpool, which lasted some minutes, It
was hollow, and tended to a point in the middle, as if the sea was
pouring into a casity of the carth. ~ At the time of the ruin, and
watil after the great waves, the water in the bay appeared to_be
every where boiling 3 bubbles of air, or gas, were rupidly cscaping.
The water also. became black, and exhaled o most disagreeablo
sulphureous smell. - Dead fish were also thrown ashore in quan~
tities ; they seemed 1o have been poisoned, or suffocated.  For
several days afterwards the shores of the bay were covered with
fine corvinos, and numerous small fish. Klack stinking water
burst up from the ground in several places. In Mr. Evans’s yard
at Talcahuano the ground swelled like a large bubble, and then
g poured forth bluck fetid sulphurcous water. Near
ncepeion similar outbursts of water were seen and similarly
crbed,
was said, and generally considered certain, that every dog
bad un the town before the shock which ruined the buildings was
felt. By a marked part of the wall of Captain Delano’s house, it
was m wained that the body of water resched twenty-ive e feet
above the usual level o It penetrated into the Altos,
and left sea- anging to the remains of roofs, or to the tops
of broken walls.  But this must not be taken as tie gonaal beighe
of the wave. A body of water, rushing u sloping beach
Wil el T neoul paSira braesee s impetia. Sl
time, and run up an inclined plane to a great height. Those who

de:

z

i sear the eastorn entrance of the bay, where the wave would meat with
rruption than near Lirguen, though considerably less than in the western
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watched the waves coming in considered them, while heyond the
shlppmg, about as high as the upper, part of the hull of a frigate,
m sixteen to. twenty fect above the leyel of the rest, of the
water in the bay. Only those parts of the wave broke which en=
countered oppoition, until within half a mile of the beach, when

e roar became appalling.

Persons, who were standing on the hu"hls overlooking. both
bays, saw the sea come swelling into San
time that it advanced upou Talca 'n e
doanl g Solsh il R e v
that the peniusula of Tumbez was about to be separated from the
main land, and many ran higher up the hills until they had reached
the,ery highest point.

Strange extemae of injory and barulessness swere among, tho
effects of these overwhelming waves. Buildings were Ien,lle«l
beavy twenty-four pound guns were M e
b I W B U st e i
the glass in them were thrown ashore upou the island of Quiriquina
withiout a pane being broken !

According 0 a register kept by Captain Delano, it appeared
that his barometer fell four or five tenths of an inch between the
17th and 18th of February, and was still falling on the morning of
the 18th, after which it rose again® So great and sudden o fall,
not followed by bad weather, may have been connected with the
cause of the earthquake ; but some doubt hangs over these obser-
vations. The barometers on board the Beagle, at that time in
Valdisia, did not indicate any change. Still, at so great a dis-
tance, it does not follow that the mercury should move similarly.

In a river near Lirquen, a woman was washing clothes at. the
time of the great shock. The water rose instantanously from her
feet half way up her legs, and then subsided gradually to its usual
level. It became very muddy at the same time,

On the sea beach the water swelled up to high-water mark at
the time of the shock, without having previously retired. . It then
began to retire, and continued falling about balf an hour, when
the great wave was seen approaching.

Yor some days after the ruin the sea did not rise_to the usual
marks, by four ot five feet vertically. ~Some th
been elevated, but the common and prevailing idea
sea had retired. . This difference gradually diminished, tll, i the
middle. of April, there was a difference of only two feet between
the existing and former high-water marks,

“The proof that the land had been raised exists in the fact, tha

Concepeion il of 0o thice (et niiates bod weather; o o iy
Fiipgegigan oy
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the island of Santa M
presently.

In passing through the narrow passage which separates Quiri-

uina from Tumbez, the great waves had swept the steep shores to

 height of thirty feet. (vertically) above high-water mark but
this elevation was attained, iu all probability, only at the sides of
the passage, where the water niet with more obstructi
fore washied up higher. The passage appears to be nearly one
mile i width, and has ten fathoms water in the widdle, but the
rocks on the western side diminish its navigable width to half
a mile.

Whereser the invading waves found low land the destruction
was great, those low lands being in general well cultivated, and
the site of many houses. The low grounds lying at the bottom of
Concepeion bay, particularly those of the island De los Reyes,
were overflowed and injured irreparably. Quantities of cattle,
horses, and shécp were lost. Similar effects, in an equal or less
degree, were felt on the coasts between the river Itala and Cape
Rumena. Large masses of earth aud stone, many thousand tons
in weight, were detached from the clifis and precipitous sides of
the bills. It was dangerous to go near the edge of a clif, for
umerons chasins st cacks n enery directon shoved how doubt-
ful was the support.  When walking on the shore, even at high
St ek 0 B v ety SRR limpets, with=
ered seaweed still adbering, though lifeless, to the rocks where
they had lived, every where met the eye ; the effects of the upheaval
of the land

I. Santa Maria—Besides suffering from the effects of the
carthquake, and three invading waves which, coming from the west
round both points of the island, united to overflow the low ground
near the village, Santa Maria was upheaved nine feet. It ap-
peared that the southern extreme of the island had been raised
cight feet, the middle nine, and the northern end upwards of
ten feet.

The Beagle visited this island twice, at the_end of March, and
inthe beginning of April. At her first visit it was concluded,
from the visible evidence of dead shell-fish, water-marks, and
soundings, and from the verbal testimony of the inhabitants, that
the land bad been raised about eight fect. Howeser, on returning
to Concepcion, doubls were raed; and 1o setle the mater
beyond dispute, or the possibility of mistake, the owner of the
island, M. Salvador Palmna, accompanied us. An intelligent
Hanoverian, whose occupation upon the island was sealing, an
who had lived two years there, and knew its shores. thoroughly,
was also a passenger in the Beagle.

When we landed, the Hanoverian, whose name was Antonio

YoL. v1. z

was upheaved nine feet; but of this
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Vogelberg, showed me a spot. from which e used formerly do
ather, charas® by diing for them st

CLole Jaiet chl i At Abak by b chareaigad
Ilohimg Fig T lE bR g i
of the water, . His height is six feet; on that spot, when | was
there, the choros were barely covered at high spring tide.

Riding round the island afterwards, with Mr. Palma and Vogel-
borg, many measures were taken in places, where no mistake could
be made.

On large steep-sided rocks, where vertical measures could be
correctly taken, beds of dead mussels were found ten feet above
the present higl-water mark.

A few inches only abose what was taken as spring tide, high-
water mark, were putrid shell-fish and seaweed, which evidently
had ot been wetted since the upheaval of the land.

One foot lower than_the highest bed of mussels, a few limpets
and chitons were adbering to the rock, where they had grown.

“T'wa feet lower than the same mussels, chitons and limpets were
abundant.

An extensive rocky fiat lies around the northern parts of Santa
Maria. Before the earthquake, this flat was covared by the sen,
some projecting rocks only shoving themselves. Now, the whale
flat is. exposed. Square acres (or many quadras) of
45 eces Corated s lead sbeil e dad s stonch
them was abomiivable.

By this elevation of the land, the southem port of Santa Maria
has been almost destroyed. There remains but little shelter : an

bad landing. The soundings have dimiuished a fathom and a
half every where around the island.
t Tubul, to the south-east of Sauta Maria, the land
s

TThe waves did not enter that river's mouth until about one
o'clock; and then in greater number, but with less force, Six or
seven waves were counted. Might not this be owing to- the
meeting. of the divisions of that great wave which passed around
theisland of Santa Maria 2

I. Mocha.—At the island of Mocha the shock of the earthquake
wis so strong that people could not stand,  The sea washed over
the rocks at the end of the island, higher than it had ever reached
in‘a heasy gale of wind.

Autonio Vogelborg was on one of those rocks, or rather on an
islet at the south end of Mocha, at the time. A party were with
him, sealing. . Their boat was hauled up upon the top of the
vockyinlet: They) expected o be et i ooy
boat, in readiness. The boat was lying nearly east and west.

* Alarge Kind of mussel,
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Duting the earthquake, some water in her bottom ran
from one end of the boat to the othier, as if some one were quickly
lifting one end off the ground, and letting it down again. 1t did

not wash from side to side at any time. Two forked sticks were
stuck in the ground, about three yards apart, another liy across
them for hanging things to dry: these stickislio/weire nearly em
and west of one another.  Duting the shock they waved to

fio till the forks touched, and the cross stick fell. * Strong. uhonh
were felt by vessels under sail near Mocha. Between Mocha and
Concepcion shocks were felt by several vessels, not only on the
20th, but during the following days.

At anchor off Mocha, on the 24th, a slight shock was felt
which resembled the sudden dragy of the anchor over rocks.

Under way on the 2 of March, it was thought that the chiain
cable was runming out at the hawse.

In one vesel, they thought she had run ashore ; on board of
another, that lhe ship had passed over a whale. Vogelborg thinks
the land has been upheaved about two feet. From his accuracy
in u|lur m.um, Tam inclined to trust to his opinion,
ivia.—At Valdivia, the shock began gently, inereased
gnulul"y dunng two minutes, was at its strongest about one mi-
nute, and then diminished.

"The motion was undulating and regular, like waves rolling from
west to edist, but strong ; it lasted nenr)y ten minutes, "I'liere was
10 &Iilli:ully in standing or walking, but the houses waved and
cruel

TG bt SHbAdE e, tat vy ot ifsted s tox fool b9
light. All the dwelling-houses, being strongly built of wood,
withstood the shock.

Some thought the motion was from south-west to north-east,
but Mr. Darwin, and a person with him at the time, thought the
reverse. ‘The river swelled, or rose, at the same time, and quickly
fell ngain to its former beight. In the port the sea swelled sud-

denly upon the shore, to ater mark, thou as then
nearly the time of low-water, and quickly fell aguin. Both sea
el rivee rose Vi el frequently, during the re of the day.

i viver never fel‘below il aasl hiight, neither ol Yhe s
retire beyond its proper place, at that time of fide ; but each
swelled from time to .K.e, and again sunk down.  This happened
once or twice in an hour. Alfter the great convulsion, other
slighter shocks were felt, at intervals of a few minutes, duriug an

In the afternoon, at about five, a smart shock was felt, which
Sl s péople Yun Bt of dheF ey OB i and one

Allhu(l il s



330 Surveying Voyages of the Adventure and Beagle.

woman were drowned by the sudden riss of the sea, near Fost
Niebla ; it was supposed that they were upon the rocks, gathering
shell-fish, Excepting in this instance, no_injury was done at

Valdivia,
No noise preceded or accompanied any of the shocks at Val-

d

A, e e s
Chiloe, aud_probably still farther to the southward. The shock
was_there slight, but lasted during six or eight ....m.u,, it was
neihier preceded nor followed by any sublerranean About
TBHG T Fmales e o S et S g NN
felt: the motion was undulating, and not strong. The swell of
the sea was felt there, but I know not at what time. A man was
going 10 leave the shore + in his boat; he went a short distance
to fetch something, and returning found ie boat aground and
immoveable. Puzzled and vexed, he went away ; but had not
£90¢ wany yards beloe bis a0 called to bim tha the bt was

Noythnard of Concepeion, Coliumo.—TIn the Title port of
Coliumo, close 1o the northward of Concepcion Bay, the waves
rose about as high as at Tomé, nearly fourteen feet, before they
reached the shore. The litde village of Dichato shared the gene-
ral calamity; but standing rather higher, and more distant from
the sea than Talcahuano, it escaped the ravages of the sea.

Maule—The force and height of the waves must have been
considerably diminished at the mouth of the Maule. No particular
effect had been noticed at the time, nor were there any marks upon
the shore by which the height of the wave could be afterwards
ascertained.

“That the sea should not there have occupied attention is not
surprising, when one considers the locality of  La Constitucion
as the town and port are called. On level low land, at the south
side of the river, is the town. Between the town and the sea is
high land, and a distance of about a mile, The river winds round
the northern promontory of the bigh laud, and then fights its way
0 sea over a bar on which there are always breakers.

Without going half a mile, and up the hill, the sea cannot be
seen. There are no houses on the sea-shore. Naturally, then,
for some time afier the town was ruined by the earthquike, the
inliabitants would_be engaged in saving and sheltering their pro-
perty, rather than looking at the sea. 1 could not ascertain whether |

en or not. A vessel lying close under the pro-
montory mentioned ubove, was obliged to mose as quickly as |
possible when the shocks began, so serious was' the shower of

* Mean time, + Sandy Poin, San Carlos,
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siones which rattled down the Till, and fell about and on board of
her. L was assured by the governor, by the chief pilot, and by
othér residents, that iustead of the land having been elevatéd at all,
they considered that it had sunk about two feet. The pilot said
at he had found two feet more water on the bar, since the great
ck; and that he was certsin the banks of the river were lower,
{hough he could not sy exactly how much. A rush of water
might have shifted the loose sands of the bar. Whether the land
bad sunk, seemed to me very doubiful. Certainly, however, it
Diad not risen.

Having previously heard that the waves had been very powerful
at the mouth of the Maule, I was a good deal surprised to find
they had been almost unnoticed. ~ All attention had been engrossed
with the earthquake,

Juan Fernandez—The island of Juan Fernandez was affected
very much. Near Bacalao Head, an eruption burst through the
sea in a place about a mile from the land, where the depth is from
50 () clght it | Bk g ma i e thrckes o AU
the greater part of the day : flames were seen at night. Great
wates swept the shores of the island, after the sea liad retired s0
much that old anchors were seen at the bottom of the anchorage.

This earthquake was felt at all places between Chiloe and
Copiapo; between Juan Fernandez and Mendoza. On the sa-
coast within those limits, the re and swelling of the ocean
was everywhere felt. At Mendoma, the motion was evenly gentle.
Copiapo, Huasco, and (A)qulmba felt similar, although rather
more forcible, undulations, On the continent, quns xnd houses
whicli lay betiveen the parallels of thirty-five and thirty-eight, suf-
fered exiremely ; nearly all were ruined. Northward and south-
ward of those parallels; slight injury was done to any building.

In the parallel of thirty-three and a half, Juan F nandez
suffered ; yet Valparaiso, opposite, escaped uninjured

As to the state of neighbouring volcanoes, so varions and in-
distinct were the accounts of their action, after and before the
anthquale, that g5 yet [have bad mo means of ascertaning the
truth.

=

On Mocha island, formerly well peopled by Indians, there are
10w no aboriginal inhabitants. A few natives of Concepcion, or
Valdivia, live there, for the sake of sealing on the rocks. . Mocha
is high, with deep water around it; but straggling, dangerous
xocks lie near, towards the south-west.

All the west coast of South America, with but few exceptions,
is similar in character. High, steep, rocky shores, with decp
water near them, are almost everywhere found.
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Northern Chile and Peru are well known, but [ have not met
with an explanation of the fact, that no rain falls in Lower Peru.

Is not. lro south-east trade-wind deprived of its moisture, and
partly checked, by the Andes, before it reaches the low regions
at their western base ! 'That wind is perennial.

'he Galapagos Islands are all volcanic, of comparatively recent
formation. Their lavas seem to be very durable. Vegetation
makes small progress. O five islands there are fertile spots ; at
one of which, Charles Island, a small colony has lately been es-
tablished by the government of Guaaguil.

"There are six principal and seven small islands. The largest
is sixty miles in length, and about fifteen broad, The highest part

is 4000 feet above the sea. At first landing upon their shores,
black, dismal-looking heaps of broken lava everywhere meet the
eye. Inumerable erabs, hideous iguanas (or rather large lizards),
and great elephant tortoises startle and surprise. These two
Jatter reptiles are peculiar to the Galapagos. The name itself is
Spanish for land tortoises. These animals grow to a great size,

—to several hundred pounds in weight. ‘Their feet are then like
those of a small elephant. Few reptiles are uglier than those
black lizards. 'They are about three et length. Their great
mouth has a pouch hanging under it. A spiny sort of mane is
an the neck and back, They have long claws and tail, and are of
adirty black colour. They swim with ease and swiftness, using
their tails only,

A little way inland, on the windward side of the island, there is
much underwood and some crooked trees mearly two feet i
diameter. - How they are able to penetrate, or derive nourishment
from, the hard lava, is perplexing.

A shell is common on these shores, which reminds one of the
purple murex,  The fish emits a strong dyeing liquid of a similar
colour.

The little colony is established o Churles Island, ina plain
about 1000 feet above the sea. To go there, we ascende
gradually from the shore till we reached the edge of the rocky
height which limited our view. Surprisingly sudden was then the
change. Heated and tired by a dusty ..,,4‘.11 walk, through sun-
dried trees and over rugged lava, our bodies wi once re-
freshed by a cool breeze, while our eyes en an unexpected
view of a fertile and cultivated plain. Surrouuded by tropical ve-
getation, by banauas, sugar-canes, sweet potatoes, and Indian
con, all lusuriantly flourishing, it was hard to believe that land so
sterile, and apparently so useless as that we had just passed,
could be so close to such rich fertility.

In a small cave near the top of this island an old sailor hve\l
many years, He had been unfortunate, and was tired of th
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world.  Terrapin (or land-tortoises) and sweet potatoes were’ his
food. An old friend, the master of a whaler, recognized him, and
caried him away by force, for so strongly was the old man attached
1o his cave, that no motive was sufficient inducement. fora willing
departure.

Resides affording m wholesome and palatable food, the tesrapin
yield an excellent oil. ~ But it is a pity to kill |l|e|l| for this. purs

; they are 50 useful to the crews of wl l.

The little. colony can now suppl wuh vegetables,
fowls, and pigs. Very soon they will s cnul:, sheep, and
goats,  Water for shipping can only be procured at the south side
of Chatham Island.

The particular e ef these islands were given by the old
Buccaneers, and by Cs

More iustances ofl.bc ‘manner in which high land deprives wiud
Situated
in a perennial wind, only those sides which are exposed to it are
covered with verdure and have water. Al elso is dry and barren.

Pussing a projecting headland, we were all struck” by the wild-
nessand grandear of the scene which opened 1o us, as the ship
sailed round.  Immense craters, suddenly rising from the' sea—
ormous masses of black lava—and a ‘multitude of fameroles,
attered in every direction—gave one the idea of an_ immense
Gyclopian iron foundry. In many places. the lava. cliffs ure very
high, while close to them the water is 5o deep that a ship cannot
anchor, even ina calm. From this situation dismal indeed was
the view, yet interesting.  T'o see such an extent of country over-
whelmed by lava, and to think of the powsible effects of soven
dormant volcanoes then in sight, was impressive.

Remarkable currents are found about the Galupagos.  In some
places they run three, four, or even five miles an hour, generally,
butnot always, to the north-west. On one sideof an island the tew-
peratureof the sea is sometimes found to be near eighty, while on the
at less than mu.y degrees (Fabrenbeit). These
stiiking differences may be owing to the cool current, which comes
from the soutiward sloas the cout of Chile andPocu, meetiggs
fur warmer stream from the neighibourhood of the bay of Panawa.

"Phie manner in which these great ocean streams preserve their tem-
perature has been remarked : they must have much effect upon the
climates of those countries near the sea along whose shores tiey

The Dangerous Archipelago is deserving of such a name. Nu:
Ml coral islets, only a few feet above water, obstruct naviga-
tion ; while currents and strong squalls add to therisk. ~ Singular
interruptions to the trade-wind are caused by these Jow lagoon
islands ; not only does the trade often fail mn; them, but beavy
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squalls come fom the oppoitsdirection, and more requently by
night than by day.  Clouds are be attracted, if not partly

wsed, by land or by trees. - As the low islands of this archipelago
Navesacibal ambtightofamykindkabt whichilmcloadratisetitd
by them can gather and discharge their contents, whether electrical
on fluid, perhaps those clouds wanting a conductor discharge them-
selves irregularly and in squalls.  Where high land acts as a con-
dutar between the upper regions of the air and the canh, thero
may be a continual though unperceived electrical action.

Otaheite, or Tahiti, as it is more correctly called, is indeed
beautiful. We saw it carly in the morning, and werc at first dis-
appointed. Clouds hung over the land ; but as the sun rose higher
the clouds shrunk away, vanishing as they rolled off the grandly
formed mountains. High, sharp, irregular peaks, and huge masses
of rock appeared between the clouds, and again were hidden,
Deep valleys, or glens, showed darkly ; and as the shadows passed,
seomed o be denid the light of day.” Strikinly diffrent in ap-
pearuico e he lower hills, and- the richly wooded land at the

ide. There the bright sunshine heightened the visid and ever-

ng tints of a rich verdure. Every kind of green, a beautiful

altérnation of light and shade, each moment changing as the light

clouds passed ; the groves of graceful palm trees, and the dazzling

white foam of the breakers on the coral reefs, contrasted by the
egp bl of the se, combined to form & most enchantivg view:

But few days were passed at this delightful island. - What litle
wan w0l e suisiosiaric, a4 whil: o hoand oftheislaboor ead
its effects, highly gratified us. - But we were yet more gratified by
hearing of the number of native missionaries who had gone into
other distant islands (having been educated at Takiti), and of the
beneficial effects produced by them. Wherever the missionary
succeeds in obtaining even a slight influence, there the seaman may
go insafety.  He should not be ungrateful. He should not be
mome the fintito ek for faklionWikiEome elsbilmenanch
stitution is blameless ?

In the Gambier Islands there is nowa Roman Catholic mission.
1t is said to be well supported.

What a fine fertile country is the northern island of New Zea~
Jand ; and how fast the character of that land and its ivhabitants
is changing ! An Englishman may now walk alone, and unmolested
about any part of the northern island, where, ten years ago, such
an atempt would. hase been a rash braving of the club and the
ove

sobl s el
Tlands; and settlers are: rapidly increasing. ~All this is chiefly
dueto the. Chureh Missionary Society.

'Nouiog couldibmore zrxiiing thanibe viwiof s flourisbisig
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agicultural settlement, with good farm-houses; barns; water-mil,
mechanics’ shops, and large gardeus, in the interior of the northern
jsland. - T was astonished at what I saws atid when! a/New Zea-
Jander came out of the mill; powdered with flour, ‘and canrying

a sack of comupon his back, | could hardly believe my own eyes.
'lluu effect has been caused by the missionaries.  But I'must
hasten to a conclusion

Sydney and Hetnst Toiineikh oty yet Tdo not think
every one is aware of the great difficulty of l)rmvmg up a fumily
well_in those countries; owing to the demoral nfluence of
convict servants, to which children must more o less be exposed.
Nor is every one aware of the extent of that raucorous feeling
which is caused by the total separation of the descendants of
coumts, as well as the emancipists, from free settlers and their
families, as well as from all who are ofiicially employed.

At ng George's Sound they are not doing much, but are very
snnauine.

n River, notwithstanding its untoward esposure to the most
Irerlm'nl winds, is flourishing.

inglish family has soriea upon the Keeling Tslands, where
they sk epenpésfatiatlilgn fcabeh ABodancd S0k tastle Tovery
ereature upon those islands secmed to live principally upon cocon-
s, Pigs, ducks, fowls, and even large crabs are dependent
upon them,

The Keelings, or Cocos, are a cluster of low coral islands, almost
surrounding a lagoon. Within half a mile of them I found no
bottom with molellnn l(’){){)fﬂllmmsul line, (1600 were out.) We
were surprised to f the fish lived upon  coral
branches, for which Lmd of "mzmﬂll‘e) are furnished with strong
front teeth.

Before a hurricane at the Mawitius, the water rises considerably,
and is agitated.  In other parts of the world the sea rises before a
storm some feet above its usual level. At the same time mercury
ina barometer falls. Is not this rising of the waters caused by
diminished pressure of the atmosphere at those phcts while at
other more distant parts there is an increased pressu

Returning homeward by St. Helena, Ascension, . o4 Cape
de Verd Islands, I had opportunities of proving that the rollers,
which sometimes set heavily upon their shores, are caused by
distant gales of wind. Those at Ascension and St. Helena, for
instance, by Pamperos, and those at the Cape de Verds, by the
severe, though generally short gales met with between the "Trapics
in the time of the line westerly Monsoon, - These latter gales may
also send rollers towards the north-west side of Ascension.

The heavy rollers which sometimes set in upon the' coasts of
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Chile and Peru led me to seek for proofs of the causes being such
as I then suspected. But there is at times another kind of “rollers,”
which are perhaps caused by an earthquake.

Tides, dip, intensity and variation, temperiture of air and water,
pressure of tie atmosphere, and some other matters, have been
regularly obseryed ; but time will not allow of my now. making
an abstract of the results.

1t may appear presumption in a plain sailor atiempiing to offer
an idea or two on the dngcull subject of “ Tides;” yet, with the
utmost deference to those who are competent to reason upon the
subject, I will yenture to ask whether the supposition of Atlantie
tides_being principally caused by a tide-wave coming from
the Southern Ocean, 1s not a little difficult to reconcile with the
fucts that there is very litle tide upon the cousts of Brazil, Ascen-
sion, and Guinea, and nm, in the mouth of the great river Plata,
there is lmle or no tide

> ‘ocean have its own tides, though affecting, and being
affected b by, the neighbouring waters

Can the mass of an ocean have a tendency to move westward as
well as upward, after and towards the moon as she passes?  1i so,
after the moon has passed, will not the mass of that ocean have an
casterly inclination, to regain that equilibrinm (with respect to the
carth alone) from which the moon disturbed it? (Sun’s action
ot here considered. )

In regaining its equilibrium, would not its own momentum carry
i e R A i e ]
approsching?

Can one part of an ocean have a westward tendency, while an-
other part, which is wider or narrower from east to west, has an
eastward libration? If so, many difficulties would vanish : amos
them, those which were first mentioned, and those perplexing ano-

malies on the south coast of New Holland

This skeich hus been very hastily written, since the Beagle's
arrival in England, and s therefore far inferior to the writer's
wishes.

Annesed, are a few positions, of which the longitudes are sup-
osed to be relatively right, and some notes, showing upon what the
chronometric measurements depend.
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Remarks on the Beagle’s Chronometric Measurements.

Before attaching any value to the results shown in the accom-
panying paper, many questions will probably be asked. Some
of those questions I will endeavour to anticipate- by the following
short detail.

The chronometers, twenty-two in number,* were taken on
board a month before the Beagle finally sailed from Plymouth.
Their boses were placed in sawdust, divided and retained by
titions sccured upon two wide shelves. All were in oue small
cabin, into which 1o person could enter, except to compare o
wind the watches, and in which nothing else was kept. The
greater number have never been moved from their plnccs since
they were first put into them.

The chronometers hae been wound daily at nine, and compared
at ‘noon.  Both comparing and winding have been performed
most accurately and regularly by one person only, Mr. G. J.
Stebbing, of Portsmouth.

Time has invariably been obtained by series of equal or cor-
responding altitudes of the sun; observed by one person, with
the same sestant; and the same artificial horizon, with its roof
placed in the same manner, both before and after noon.

A very good pocket chronometer, carried by hand in a small
R i, Bt alwigs e fox cxkimy i, | T evers dhitasce i
has been compared with the standards immediately before the ob-
senatons, and immediately sferwards, This watch (Parkinson
and Frodsham, No. 1041) was so well constructed, that the inter-
vals shown by it bet l\vzen moruing and afternoon observations
always agreed with those shown by the standard chronometers
(allowing for the respective rates

Generally speaking, seven altitudes of one limb have been
taken, and then the same seven altitudes of the other limb, for one
sot. Three sels have been usually taken at short intervals, and the
mean result used, unless a marked difference occurred, in which

e the result of each pair of sights was computed, and the
erroneaus oncs rejected. Those few were considered wrong which:
differed from the majority. Generally, however, there has been a
clase agreement between the results of single pairs of sights, as
well as of entire sets.

When. clouds iterwened, he series was unaoidably imogular;
but the pairs of equal altitudes were always ou

a et ey e hiomimioter hase e e

* Tecnt-two crvsomelerswre cmbarked on bord the Beagl when s salel
from Eoglar o filed age; but none of the. measurements
il e v
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results of absolute or independent altitudes, taken with every pre-
caution at similar times of day.  Those rates were obtained by
comparing together the tinies obtained by morning observations,
or those deduced from afternoon_sights ; not_ by morsivg and
afternoon, or afternoon and moruing observa

¢ Bt et Comtdered ‘cordect, bab uvaably Bes o

duced from equal altitudes. At Paramatta and at the Cape of
Good Hope, it was ucerllmed lhll our time, thus obtained, did
not differ from that of the astros
TFHb skstnc; sl fo abtsinlag "tnse) o particularly good
instrument, made by Worthington and Allan. Tts index error has
never varied, nor has it ever been out of adj \nlmem Tt has been
nlui almost solely for this purpose. een corresponding
es it was more than usually guarded, Vol o 10 accilE
Bucdld, o exposed 10 an unusual change of température,
During the first three years of the voyage all observations for
time were made by me. ~During the last two years
~|.,u cs, assistant. surveyor, has made nearly the whole. = Latterly
y own hase been only a few for the sake of comparison. I
(ka0 kit M. Stnbon etk & better, and more attentive observer
self, and willingly gave way to him, cspeciully as the first
t days at a place,—when good series of observations were
50 desirable,—have been usually those on which my niind was the
most occupied with a variety of details, insignificant perhaps, excepz
in their consequence, and 1 their hemg inevitable. Here
uictly protest against the attempted union of petty Mlmnumur,
experiment maker, and captain of a man-of-war in one individual.
Latitudes bave been obtained by a variety of methods,
several officers. ‘The uear agreement of their results, when many
observations have been made in the same place, induces me to
place confidence in those made ouly by the two best of various
Instruments.
‘The computations were made by me, and by some one or two
of the officers (for the sake of comparison and proof) during the
first three years: e then they have been made by Mr. Stokes
and Lieut. B, Sulivan, but inspected, compared, and often prosed
by myself. is a better computer than | am.
In’ the list of resultivg meridian distances, 1 have noticed a
few with the of other
persons, 'The accordance of different measurements made by
the Beagle, between any two places, is very satisfactory. Yet
there hangs a cloud over the synoptic view which I am as yet un-
able to dissipate, and for which I caunot account in any satisfac-
tory manner. Instead of the length of the whole chain of distances
equalling twenty-four hiours exactly, it is equal to twenty-four hours
and thirty-three seconds. The positious of the Cape of Good
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Hope and Cape Horn appear to be ascertained to less than three
seconds of time, Those of Valparaiso and Callao agree with the
results of the best observations, calculated by Professor Oltmanns.
That of Otaheite (or Tabiti) accords with the position assigned by
Captain Cook aud Mr. Wales. Our longitude of New Zealand
agrees exactly with that of M. Duperrey, of the Coguille.

From Syduey to King George's Sound the Beagle corroborates
the determination of Flinders; and from the Mauritius to the
Cape of Good Hope, the astronomical difference of longitude, and
Captain Owen's meridian distance, are in exact accordance with
our measurements. How, and where, has an error of thir
seconds been caused? The computations have all been ex
and verified, again and again. The usual rates of the chrono-
meters, and their daily comparisons, would detect any sudden
error or change.

Remarks on Chronomelers.

During eight years' observation of the movements of a large
number of chronometers, 1 have become gradually convinced that
the ordinary motions of a ship, such as pitching and rolling mo-
derately, do not affect tolerably good chronometers which are
fixed in one place, and are defended from vibration and concussion.

Frequently employing chronometers in boats and in very small

vessels has strengthened my cousiction that temperature” is the
chief, if ot I|m only, cause (generally speaking) of marked
changes of raf

S alanees of but fos watches are so well compensated as to
be [pmuf against a los of digher or lower

t often happens U T o o car e, e e
temperature very different from that over the open @ vici-
nity. Hence the difference sometimes found between harbour and
sea rates.

The change so frequently noticed to take place in the rates of
clironometers moved from the shore to the ship, and the reverse,
are well known to be partly caused by change of temperature and
p-nl{ by change of situation.

ave never found chronometers go better than when the boxes
were bedded in sawdust, and the watches moving freely in well-
ciled jimbals.

Suspending them in cots not only alters their rate, but makes
them go |m regularly.

When fixed to a solid substance, they feel the vibrations caused
by people running on the decks, by shiocks, or by chain-cables
running out.
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A clishion, wool, i, or any sucl substanee, is preferiblé 1o a
solid bed ; but I can’ think of nothing better than plain dry saw-
dust. O i

Many chronometric measurements have caused rrors, and great
consequent perplexity, in the following manner :—

“The chronometers were rated in air r whose average temperatire
was (let us suppose) 70°

“They were then carried through air either considerably hotter or
considerably colder, and again rated in a temperature nearly equal
to that specified.

The rates did not differ much, :md it was supposed that the
chronometers hiad been going extrem truth, the rates
of most of the watches “had differed ezlreml-ly from those found
in pull during the voyage; but they hiad refurned nearly to the old

upon reaching nearly equal temperature.

b has happened more or less to every ship carrying chrono-
meters across the equator, especially when going to Rio de Janeiro
with the sun to the northward of the line.

Magnetism is supposed by some persons to affect the rates of
chronometers. Itis difficult to detect.

XVIIL—Notice of a Fisit to the Himmdleh Mouniains and
the Valley of Kashmir, in 1835. Communicated by Baron
Charles iigel.

[Barox Hiigel, of Vienna, well knownas an eminent naturalist,
baving just returned to this country, after an absence from Europe
of six years, chiefly spent in India, has communicated the follow-
ing account of a journey from the river Sutlej at Belup, through
the lower range of the Himmleh to Kashnifr, from thence to the
lighest part of the Tibet Panjdhl, then to the Attock and back
through the Panjdb to Lud'yana, recrossing the Sutlej; accompa-
nicd by a letter, tracing his route during his five years® ravels, from
which a slight extract is subjoined.]

I left Toulon in May, 1831, vmml parts of Greece, Cyprus, La~
takia, Syria, and Baalbek ; Alexandria, Cairo, and Egpyt, to the con-
fines of ‘Iubu, descended the lec m Ghineh; crosyed to Cosseir,
and embarked in the steamer for Bombay, \vhere I arrived in the
spring of 1892, In India [ visited Puna, Aurungabad, Ellos, Sat-

tats, Biapir, Belgim, Gos, Dacwar, Bellai, Bangdore, Seringaa,
tam, the Nilgheries, Kochin, Cape Komorin, Palawcotta, and by
miséram to Mandr in Ceylon. In this Island T visited both the i
and west coasts ; the highest pomt Pedudl!legllll, ‘near Nur Ellia, and
voL. vi.
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