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INTRODUCTION. vil
The mean daily results of the barometer is given on a suitable scale
above and below 30 inches.

The hours chosen for observation were those generally adopted, viz. :
3A M,9 A M,3Pr M, and 9 P. M., according to eivil time; when it
‘was deemed desirable, more frequent observations were ordered. At
the observatories, hourly observations were made, and throughout the
voyage, hourly observations of the temperature of the air and water were
taken, both at sea and in port. A thermometer placed at the mast-
head was also observed at the hours above indieated ; it was sheltered
from aecident by a small eovering, which did not obstruct the free
passage of air: this served to cheek the results on deek, proeeeding
either from reflection or the mﬂuence on the temperature arising from
a crowded ship. :

The barometer for the nse of the observatory was an ivory float
gauge, made by Troughton & Simms ; its diameter of tube was 0-35 in.,
and its error on the Royal Society’s standard -007. This was considered
the standard : it eontinued in use throughout the voyage, and was in
perfect order at the return of the Expedition, having been used in the
final experiments at Washington. Tt was read off to thousandth parts.

We had several standard thermometers by Troughton & Simms,
Dolland, and Jones, of Charing Cross, both for air and water, graduated
on metal and ivory to half degrees, and easily read off to tenths; the
length of seale.18 inehes; also several sclf-registering spirit ther-
mometers, among thein, those of Six. The hygrometers in use were
Pouillet (a capsule), Daniels, the silver eup, and the wetted bulb.

The Photometer and Ztherioseope of Leslie were used.

The rain gauge was that of Dewitt, a eone of nine inehes in height
by six at the base; it was measured by a rod graduated to hundredths. .
It was placed at the end of the spanker-boom, where it was free from
the drip of the sails or rigging. The quantity of water that fell was
measured immediately after rain.

The force of the wind was noted in the usual way by the different
observers. For the sake of space in the tables, the expressions have
been changed into numbers.

CAPE HENRY T0 MADEIRA — This passage occupied twenty-eight
days. The diagram (Plate 1., page 18) elucidates the meteorological
data, by an inspection of whieh they will elearly appear; the tempera-
ture of the water due to the Gulf Stream will point out its width, and
the influence it exerts over the air. The movement of the barometer, as
well as that of the temperature, is satisfactorily exhibited in the gale of
the 26th and 27th of August, which was encountered on the outer edge
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often noticed by others, I have nowhere found them alluded to. The
direction from which the wind came, in the instance referred to, was
northeast, and so brisk as to carry the ship onward at the rate of
seven knots.

One of the phenomena met with on this passage was the red misty
haze so prevalent in this track. The state of the meteorological in-
struments under which it occurred was as follows, viz.: barometer
reduced to 32° 30:020 inches; temperature of the air, 78°; tempe-
rature of the water, 82°; degree of moisture, -706. Wind from
the northeast to east-northeast, light and clear over head. During
the continuance of the mist a heavy shower occurred, which lasted
for an hour; on its cessation, the dew-point was found at its former
standing, but the temperature of the air had fallen 3°. 1 was at first
inclined to believe this phenomenon was the result of the difference of
temperature between the air and water, but as I afterwards observed
the same haze when there was little or no difference noticed, though
the trials were repeatedly made, I cannot impute it to such a cause.
The most remarkable circumstance accompanying this mist or haze is
its red colour. That which occurred at Porto Praya had a great resem-
blance to the ““dry fogs;” no particles of matter were observed floating
in the atmosphere to produce the red colour. During its continuance
the sky is clear, and cirrus clouds are often visible, but the horizon is
at all times ill-defined and much obscured ; objects are quite indistinet
and apparently diminished in size, the effect of the red mist being en-
tirely the reverse of what takes place in fog. The cause of this pheno-
menon, it appears to me, is to be found in the intermingling of currents
of air of different temperatures in the higher atmosphere, producing
condensation, which descends, and passing through strata both warmer
and drier become again absorbed; hence no deposition takes place,
and whilst this condensation and absorption are going on, the pheno-
menon is seen. That this is the case I think is proved by the
state of the mast-head thermometer, it being invariably found to
be some two to five degrees lower than that on deck during the con-
tinnance of these mists. The red appearance I think may be accounted
for by the refraction and reflection of light: as the sun attains the
zenith the reddish tint becomes deeper, but is variable according to
_the angle in which the light falls; in places it is of a lighter hue, and
frequently assumes a patched or mottled appearance. At nightfall
the same phenomenon takes place, but then there is a deposition
which assumes all the appearances of dew, but totally distinet as
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to, with this difference, that the precipitation in its descent does not
become again absorbed.

The experiments I have occasionally been able to make on land,
relative to the formation of dew, have been but few during the voy-
age, but I feel satisfied that the same phenomenon occurs without a
change taking place in the temperature of the soil, particularly in low
latitudes, and that the deposition is attributable to causes operating
in the atmosphere above, as before indicated; and fully believe that
these depositions are far more beneficial to vegetation, and conse-
quently to the agriculturist, from the fact that the soil does not
undergo any change as to temperature that would serve to check
growth, at the same time that it enjoys the beneficial effects of the
moisture.

Between the latitudes of 5° and 9° 30’ north, we experienced the
equatorial rains: the amount which fell in ten days was 6:15 inches,
its temperature 69° to 72°; the. greatest fall in twenty-four hours,
1:95 inch. The variable or rainy zone, at the time we crossed it, ex-
tended from 4° to 12°, north latitude, which gives it a width of five
hundred miles. The maximum heat of air and water occurred in 8°30°
north, and in 24° west longitude ; which corresponds very nearly to
the centre of the belt. We were detained within it twenty-three
days, during which time the mean standing of the barometer was
29-987 inches, and the mean temperature of the air 79-6°, and that
of the water 82:07°; the degree of moisture -734 ; the winds were
light and variable, generally from the northward and westward,
though inclining to calins; the movement of the upper stratum of
clouds was to the westward during our traverse across the zone.

On the equator, the oscillations of the barometer were found to cor-
respond to 3 A.x. and 3 p.x., 9 A.¥. and 9 P. . ; the variation was equal
to 'l of an inch; this is the result of hourly observations for a period
of forty-eight hours; the actual observations have been already pub-
lished, and will be found in Appendix XVI., Vol. L, of the Narrative.
The southeast trades were entered in 3° 50’ north latitude: these
winds, at the season of the year we passed through them, were found
to increase as the sun was approaching the meridian, and to continue
until the afternoon, when they decreased until towards evening, after
which they again increased until towards daylight. The weather
from the latitude of 3° north is generally fine throughout the year.
A variation in the monsoons is experienced as the coast of Brazil
1s approached : they blow from October to March from the northward
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the regularity with which the air and water have followed each other
in temperature, leading to the belief that the former is influenced by
the latter in the extensive estuary which forms the Bay of Rio, the lines
indicating the mean daily result being almost parallel to each other.

The “sea-breeze tends very much to moderate the heat of the
climate. Its setting in during the time of our visit was extremely
irregular, sometimes not until 3 p. M., but it generally commences
between 9 and 10 o’clock in the morning, and its average duration is
from seven to eight hours; during the night a land-breeze relieves the
heat of the climate: the hottest part of the day is the interval between
these twowinds. The fair days in the year are about two-thirds; one-
sixth are cloudy, and a sixth rainy. During the summer months
little dew is said to fall, but in the winter it is reported as occasionally
very copious.

RIO JANEIRO To RIO NEGRO.— The route pursued was about one
hundred miles from and parallel to the coast of South America. By
referring to the diagram on Plate IV, page 94, it will be seen that great
and sudden changes took place in the temperature of both air and water
between the latitudes of 36° and 40°, which was in the immediate
neighbourhood of the River La Plata, and whilst crossing its mouth.
This temperature may mark out the width of the mouth of this river,
but I am inclined to consider it as the effects of a cold eurrent from
the south setting in on the coast: the breadth of this space in a line
parallel with the coast was three hundred miles. I have been unable
to ascertain the temperature of the waters of the La Plata during the
month of January, but believe it to be higher than the point to which
the temperature fell. The winds during our voyage were light, from
the southward and eastward, and the weather generally fine. The
thermometer had fallen 11° in these 18° of latitude, one-half a degree
for each degree of latitude. The mean barometric pressure had
decreased ‘115 in.

R10 NEGRO.— Qur stay at the mouth of the Rio Negro (which is the
northern boundary of Patagonia, lies in latitude 41° south, and is the
most southern of the former Spanish settlements on the eastern side
of South America) was too short to obtain any series of observations
which would inerease our knowledge of the climate; but as the mete-
orology of this part of the world is extremely interesting, and but
little known, I deem it advisable to give some of the results obtained
during the time of our detention there.

The mean temperature of the air in the roads was 66-4° Fahr., that
1
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of the water 67-3°; the mean standing of the barometer 29-784 in.,
and the mean degree of moisture *798. The winds were variable,
generally light, from the east or scaward; with these the barometer
rose, while those from the southwest depressed it. The range of the
photometer was from 20° to 93° during fine weather and a clear sky.
A thermometer placed three feet below the surface for several hours
showed 75°5°; another placed in the sand rose to 114°, and continued
so from 9 A. M. till noon ; one covered with wool, a foot above the soil,
stood at 90°, while an uncovered one similarly situated showed 82-3°.
During these trials the degree of moisture was 854, the wind moderate
from the northeast, and the sky quite clear. The temperature of a cave,
inclined about thirty-five degrees to the horizon, and twelve feet deep.
with south exposure, situated in a bluff of soft gray sandstone, having
a perfectly horizontal stratification, was 70° Fahr.: although this
affords but an approximate result for the mean temperature, yet it
indicates a very high mean annual temperature for the latitude.
That such is the case secems very probable from the accounts derived
from the most intelligent of the inhabitants at the Rio Negro on the
cast, and San Carlos de Chiloe on the west, lying nearly in the same
Intitnde, and which are the most southern points where settlements
have been formed : at both places snow and ice are seldom seen ; they
experience no severe cold; but frosts are freqnent during the winter
months, from May to October, when gales of wind are experienced
from the southward and eastward.

The great peculiarity of the climate of Patagonia is its dryness.
The pampas are destitute of verdure, and unfitted for the abode of
civilized man, except in a few localitics where the rivers which flow
from the interior enable cultivation to be carried on by irrigation.
The situation of the southern part of South Ameriea, which includes
Patagonia and New Chili, is peculiar, occupying a strip of continent
only three hundred miles in breadth, lying between the two great
oceans, the coasts of both sides trending nearly north and south, a lofty
range of the Andes extending throughout its entire length and covering
onc-fifth of its width; with the wide and barren pampas on the ecast,
and the narrow and Iuxuriaut forests on the west, rising even to the
limits of eternal snow; the former enjoying a clear and cloudless sky
aud a dry and temperate atmosphere, while the latter is subject to vio-
lent gales of wind from the westward, accompanied by heavy rains,
producing a redundancy of moisture and almost coustant clondy
weather, yet with a like temperate climate. The cause of these
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opposite effects is believed to be one and the same. The westerly
winds which prevail on the Pacific coast, after heing deprived of
their moisture by condensation on the Andes, rush onward towards
the pampas to supply the partial vacuum produced by the heated
surface of the plains; being destitute of moisture they absorb it from
the soil, rendering it dry and unproductive, and causing the exces-
sive evaporation that is experienced in the salt lakes of the interior,
which are said to form a erust of salt. of econsiderable thickness on
their surface in twenty-four hours.

R10 NEGRO T0 ORANGE HARBOUR.— The passage from Rio Negro to
Orange Harbour was made in the month of February. In the lati-
tude of 44° south the temperature of both air and water fell 11°,
which was in part owing to our having entered the cold currents
from the south: the waters along the coast are of a higher tempe-
rature, which may be owing to the prevalence of northerly currents,
or the influence of the tides. A farther depression of the barometer
took place, with an increase of the degree of moisture. The winds
and changes of the weather had become sudden, and everything
betokened, as we approached Cape Horn, that we had entered an
inclement and fickle climate. Refractions, and the phenomena of
halos, parhelias, &e., were frequently seen; some of these have been
previously described in the Narrative of the voyage, Vol. 1., page 112,
(4to. edition.) The weather in the immediate neighbourhood of
Cape Horn we found delightful, with light easterly winds, which,
except at the periods of the equinoxes, are uncommon. The winds
from the time of our leaving the Rio Negro were from the southwest,
and at times blew in violent gales of short duration, accompanied
with sleet and snow, although it was midsummer.

ORANGE HARBOUR.— Orange Harbour is situated within the collection
of islands which form the southern point of the continent, and thirty
miles to the northward of Cape Horn, on the west side of the Bay
of Nassau, which is surrounded by undulating hills, six hundred to
one thousand feet in height, covered with a dark forest of birch,
beech, willow, &e. The mountaius to the north are seen capped with
snow. Many of the high peaks are entirely destitute of vegetation,
exhibiting only a bold projecting outline of bare rocks. The soil is
found to be saturated with water, and covered with a growth of
mosses, even on the highest hills. The face of the country indi-
cates pretty accurately the nature of the climate. Our stay was
from the beginning of February till the latter part of April.
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A similarity of movement in the barometer and thermometer is satis-
factorily exhibited on the diagram of our observations at this place.

Rain fell during thirty consecutive days to the amount of 8:26 in.;
this was the season in which there is least. The greatest fall in
twenty—four hours was 1-08 inches.

The opinion has been and is still entertained, that the temperature
of the southern hemisphere is much lower than that of the northern;
if this opinion is founded on the standing of the thermometer, I have
little doubt that it will prove erroneous, and that the mean annual
temperature will be found higher in the southern than the northern
hemisphere, while the difference between the maximum and minimum
is probably much less. That the cold of winter cannot be so great is
evident from the habits of the natives of Tierra del Fuego, who use
little or no covering throughout the year. I may also adduce the
standing of a selfregistering thermometer, that was left by Lieute-
nant Kendall, of H. M. S. Chanticleer, at Deception Island in 1829,
which when examined thirteen years afterwards was found to have
fallen only to —5° Fahr., a much less degree of cold than it would
have shown on the parallel of 63° north latitude.

ORANGE HARBOUR TO VALPARAIS0. — This passage was made in
the months of April and May : it was a boisterous one, and occupied
twenty-three days. The extreme latitude we reached was 58° S.;
the lowest temperature of the air was 37°; the water 4° warmer.
The mercurial colummn continued to descend until we reached our
most southern point, then it as gradually rose without much varia-
tion, until we had attained the latitude of 43° south, and passed
throngh the stormy latitudes, which are comprised between the forty-
third and fifty-second parallels of latitude. Our distance from the
coast was about two hundred miles, and our course parallel to it.
The winds we encountered were violent from the northwest to south-
west, which are the prevailing winds on the west coast of South Ame-
rica, before spoken of as being accomnpanied with much rain: we had
but little rain, though the mean degree of moisture was ‘881. The
parallels of latitude in which these violent winds from the southwest
and northwest constantly blow are well known, but their extent in
longitude is as yet undetermined; yet there is very little doubt that
they have their limits, and it is believed that they extend only a short
distance to the west in the great basin of the Pacific, as they are not
experienced to the westward of 90° west longitude, about five hundred
miles from the coast. How much their direction, velocity, and bois-

5
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terous character are due to the influence of the neighbouring continent,
it is impossible to conjeeture, but it appears very reasonable to suppose
that the peculiar formation of this part of South America, already
referred to, may exercise sufficient influence over the acrial currents
to cause the effects we experience in these latitudes. If condensa-
tion and rarefaction are continually going on over a large surface, we
see sufficient cause why these currents should not only prevail in the
directions indicated, but that they should continue to kecp up the
same cfforts to restore the equilibrium which is being constantly
destroyed, and the more rapid the action is on the one hand the more
violent it would be on the other. That these winds are the most
boisterous during the summer of the southern hemisphere, we believe
is generally admitted : such has been the result of our inquiries.

- On arriving at the forty-second parallel, we were met by the
northerly monsoons of the coast of Chili, which continued without
cessation until we reached the latitude of 36° south, when we encoun-
tered a gale, during the continuance of which the barometric column
had a downward tendency, and did not begin to rise until the height
of the gale was over. Afterwards, we were favoured with the
southeast trades. This length (nine days’ duration) of the northerly
monsoons at this early day (12th May) was unlooked for, but from
information I received, such storms frequently occur from April to
September.

After our arrival at Valparaiso, I found that light north winds had
« prevailed there, with calms and fog, which latter is a common aceom-
panimnent. It has been remarked above that a large amount of rain
falls on the west coast of South America to the southward of the for-
tieth parallel, notwithstanding the atmosphere is not near the actual
point of saturation: the fact that the crops are gathered in a wet state,
and spread over the floors of the houses to be dried and cured, is con-
clusive that such is the case, and that the process of evaporation must
be extremely rapid. Captain King, during his stay at San Carlos in
1829, gives the standing of the barometer reduced to 32°: for Septem-
ber 30-061, October 20-979, November 29-898 ; the mean temperature
00-5°; the quantity of rain 10-79 in., and the degree of moisture ‘833,
and this was considered the fine season. :

VALPARAISO.— Qur arrival at Valparaiso was in May, the last
autumnal month of the southern hemisphere. Our stay was limited
to a few weeks. Through the kindness of Mr. Robert Heath, of Val-
paraiso, we were allowed to take a copy of his meteorological observa-
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tions made at the Bolsa (Exchange), for the two years preceding our
arrival. The observations of Mr. Heath have been reduced to our
standard for temperature, &c. I was gratified to find that by a compa-
rison made with that of Mr. Pentland the year previous, Mr. Heath’s
instrument showed the same deviation as with ours, when reduced
to the Royal Society’s standard. I have given the results of Mr.
Heath’s observations on Plate VL., page 138, where the tri-monthly
means are shown, and also the days of the month on which the
maximum and minimum ocecurred ; it will be seen that the extreme
annual range of the thermometer is from 50° to 86°, a difference of
36°; that the mercurial column has a higher range during the
winter and spring months than it has in the summer and autumn,
which seasons correspond with the north and south monsoon. It is
to be understood that these observations do not include the night hours,
and but eight hours of the twenty-four, viz., from 8 A. . till 4 p. M.,
at which times and at noon the observations were made. It certainly
would have been desirable to obtain a series including the night
hours also; but these day observations nearly ecorrespond to the
maximum and minimum hours, and, although imperfect, they may be
regarded as throwing some light upon the movements of the mercurial
columns at Valparaiso, until more perfect ones are made. According
to them, the mean annual temperature is 66-1° Fahr., and the mean
standing of the barometer 29-987 in.; greatest oscillation -570.

Chili occupies but a narrow strip of the western side of the vast con-
tinent of South America, extending through twenty degrees of latitude.
It has the lofty range of the Andes as its eastern boundary, and nu-
merous spurs of great elevation intersecting the country in many parts,
which, with the cold waters flowing along its shores, must materially
affect the climate in particular localities. The climate of Valparaiso
cannot be taken as any criterion by which to judge as to that of the
country; indeed it may be remarked that what may be descriptive
of one section will not by any means accord with that of another;
from its extreme southern to its northern point the climate differs very
materially. Throughout the whole length of the coast, a distance of
over one thousand miles, and this trending north and south, the
thermometer varies only a few degrees: the great and remarkable
variation is in the degree of moisture, for while the extreme south
has constant rains, the extreme north is totally destitute of moisture,
the country incapable of cultivation and quite a desert; between the
two we have a constant gradation. The cause seems to be obvious:
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where the ocean or westerly winds prevail, they deposit their moisture;
these do not extend farther north than the Rio Maule, in latitude
85°, from which point the monsoons blow parallel with the coast;
during the southern summers they come from the south, while those
from the north prevail during the winter; with the former the
weather is clear and the sky generally cloudless, but the latter are
attended with rain, mist, and fogs. These monsoons are circum-
scribed within narrow limits.

The south one is sometimes confounded with the southeast trades,
from which it differs very materially in its direction, and, as I before
remarked, half the year it is intermitted. The southern monsoon is
a dry wind, and its daily duration is generally confined to five or
six hours, from 11 A. M. till 4 p. M.; a calm then succeeds, and
towards morning, in this season, the land wind is felt with almost the
same certainty. The winter monsoon blows moderately from the
north and northwest, has a high degree of moisture, and at times
violent storms take place. Although the winds are the great agents
in producing the changes in this climate, there are other causes
which also exert their influence. As far as the temperature along
the coast is concerned, its small variation may readily be ascribed
to the south polar or Chili stream, which sweeps throughout its
whole extent. At Valparaiso, in the latitude of 33° south, we found
its water at 56° Fahr.,, and, from many observations I have had
access to, it varies little from this temperature throughout the year.
The monsoons are found to prevail as well in the interior as on the
coast, and have the same characters; and to their influence in like
manner it owes its variation of climate. During the summer months,
the sky is almost cloudless throughout the day, and especially so at
night, when it is calm and brilliant; no rain falls, and little dew. 1In
the valley of the Maypo, they cultivate by irrigation; and, were it
not for this, Chili would be an arid and barren waste. What scems’
remarkable, the dryness of the climate is observable in the highest
ridges of the Andes, as well as in the valleys or plains. The lofty
ridges in the interior, for the greater part of the year, have a distinet
and well-defined outline, resulting from an absence of moisture; and,
from a like cause, the character of the vegetation is thorny.

The rainy season throughout Chili, north of the Rio Maule, is in
June and July, when it rains in torrents. I have no account of the
quantity which falls; it lasts at times for a fortmght raining violently
and almost without cessation: the beds of rivers that were dry become
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swollen, and the whole country is rendered impassable for a time.
These rains take place when the northerly monsoon returns charged
with the vapours from the tropics, which eoming in eontact with the
cooler atmosphere surrounding the highlands and mountains of Chili,
condensation takes place, and produces the violent rains during this
season. But, as this eannot take place on the northern coast and
its adjacent country, owing to the temperature not being low enough,
rain is rarely if ever experienced there.

The variations whieh took place at the time of our visit will be
seen on the diagram before referred to. Our observations show a
barometric oscillation of 530, which appears to be about the extreme
range throughout the year; its mean standing we found to be 29:896
inches. The temperature of the air varied from 65° to 46°; mean
temperature 552°. That part of Chili still inhabited by the Arau-
canians in the south, is said to possess a mild and equable climate : it
is considered the most fertile, having an abundance of everything, and
enjoying a happy mean between the extremes to which the other
parts are subject. Sun’s radiation, by means of twenty-eight observa-
tions, was 684°, shade 58-3°, difference 10-1°; greatest difference in
sun 39°, the least 2°. During our stay, the weather was for the most
part overcast both night and day; the observations were taken when
it was clear.

VALPARAISO TO CALLAO. — In our passage from Valparaiso to
Callao, at about one hundred and twenty miles from the coast, we
passed beyond the influence of the northerly monsoons into the
southwest wind, and then into the trades, in latitude 28° 30’, which
is believed to be their southern limits at this season of the year.
On several successive days the wind veered even to the northeast
for a few hours; as we approached the coast of Peru, it became
more southerly and moderate. The temperature of the air increased
but 7°; that of the water, only 5°. It will be observed, by an inspec-
tion of the diagram on Plate VIL., page 158, that when we were the
farthest from the coast, the temperature of the water rose several
degrees, proving satisfactorily that we were without the limits of the
Chili current, and that on nearing the coast of Peru we again
entered it.

The mean height of the barometer had increased ‘087 in the 21° of
latitude. Althongh the sky was much overcast, we had no rain: the
degree of moisture was *949.

CALLAO.— It was the middle of the month of June when we
6
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arrived at Callao; we remained there until the middle of July, part
of which time our observations were made at the Island of San
Lorenzo, which forms the western side of the bay. This was the
season of winter, the sun being to the north of the line, and the time
of the year when the heavy mist (garua) prevails, which almost
screens the heavens from view. This is variously accounted for.
Thronghout the year the wind blows almost constantly from the
southward, although at different seasons it varies very much as to
strength : during the spring and summer months, from November till
May, it blows moderately without intermission, whilst in the antumn
and winter it is, though generally stronger, often interrupted, when
light airs succced from the north; on their occurrence the “ garua” 18
immediately formed, and towards evening a heavy deposition takes
place, which leads to the conclusion, that the returning warm moist
current from the north encountering the cooler ones from the south
causes precipitation. The recurrence of these circumstances always
produces the same effect. Whilst the south winds prevail conti-
nuously, the whole coast of Peru enjoys a clear atmosphere and fine
weather. In winter the sun has seldom power enough until near mid-
day to dissipate these mists, which renders the climate during the
winter season damp and cold, prejudicial alike to comfort and health.
The mean annunal temperature at Lima is placed by the best autho-
rities at from 60° to 85° Fahr. I am not aware that any recorded
observations of the barometer have been made thronghout the year,
but the mean standing of the mercurial column during our stay was
29-983, and its greatest oscillation 200 : the maximum and minimum
temperature was 56° to 82° Fahr. ; mean temperature during our stay,
63-3°; mean water 59-8°%, minimmn 56°, maximum 63°; solar radia-
tion 83:1° sun, air 73-6°, difference 9-7°; 35 observations. Photo-
meter 93° and 19°; 8 observations: the degree of moisture "922.
From the observations made during our visit, we found the vapour
plain on this coast to be elevated above twelve hundred and twenty feet.
Below this point vegetation is confined to the winter months, unless
moisture is supplied by artificial means. Without the tropics, where
the vapour plain exists, it protects vegetation below it, but within, the
reverse seems to take place: in the first case, we ascend from luxu-
riant vegetation to barrenness; in the latter, from an arid, barren
waste to some of the most productive and fertile portions of the globe.
The low temperature of this part of Peru is to be ascribed more to the
mfluence of the temperature of the ocean, than its proximity to the

]
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Andes. The prevailing winds pass for a long distance over the sea,
and serve to modify the heat of a tropical elimate.

The small diagram (on Plate VIIL, page 188) of the mean daily
temperatures at Callao, will show their variations from each other
and from that of the water of the bay.

caLLAO TOo TAHITL— This route was sailed over during the
months of July and Aungust, and between the parallels of 13° and 18°
south latitude. The temperature of the air and water changed and
the weather became fair when we had reached a distance of one
hundred and twenty miles from the coast; the former from 63° to
76°, and the latter from 66° to 78°, until we entered the Paumotu
Group. We carried the southeast trades until we were in latitude
17°, and had reached the longitude of 110° west, when they left us,
and the wind changed to the west, southwest, and northwest. This
interruption continued for several days, with an atmosphere loaded
with vapours, an overecast sky, and the barometer standing -100 higher:
the diagram (Plate VIIIL., page 188) will exhibit these variations.
The wind afterwards could not be termed the trade wind: though
mostly from the eastward, it frequently veered to the southwest, from
which quarter the upper stratum of clouds was passing rapidly: these
continued until our arrival off Clermont de Tonnerre, the most eastern
island of the Paumotu Group. From our observations, it appears that
the limits of the trade winds towards the central part of the Pacific, do
not extend the same distance from the equator that they do nearer
the coasts. It will be recollected that but a month previous to our
passing over this route, we had met with the southeast trades in the
latitude of 28° 30’ south, near the coast of South America; now, at a
distance of two thousand miles from the coast, we had lost them in
latitude 18° south, and at the season of the year when they are sup-
posed to extend to their farthest southern limit, showing a difference
in the distance from the equator of 10° in latitude; and it will be
hereafter seen that beyond the Society Islands it is contracted within
still narrower limits, while on the western side of this ocean they have
been found to extend to the latitude of 22° south : this gives their line
of limit a convex curve towards the equator. The degree of mois-
tare which we experienced varied from 701 to ‘984; mean -873.
Solar radiation, sun 95°, air 76-8°, difference 18:2°; greatest diffe-
rence 41°, least 4°. The water throughout was about 4° warmer
than the air.
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render the climate sultry and hot at that season. The climate may
be divided into wet and dry periods: the former includes the summer
months, the latter the winter. Although there is but little respite
from the heat, the difference of the mean being only 6°, yet the setting
in of the southeast trade winds brings fine weather, dissipates the
vapours, and clears the atmosphere, and for a time produces an exhila-
rating effect, both during the day and at night, from the prevalence of
a land-breeze which sets in soon after sunset, and causes the night to
be cool and pleasant. No one who has not experienced it can estimate
the pleasant sensation this wind produces, scented as it is with all the
perfumes of this “ queen of the ocean.” The variations of the thermo-
meter during our stay were only 7° for the air, and 2° for the water;
the mean of the barometer 30-083 inches, higher than it stood in the
Paumotu Group or at sea. The amount of rain which fell was 4-2
inches : I was not able to procure any data for the annual quantity,
the missionaries who have laboured so long in this field never having
attended to any of these interesting results in meteorology. The heat
on the western side of the island is much more oppressive during the
day than on the east, but less so at night, from a longer continuance
and more certainty in the land-breeze coming down from the high
mountains. The southeast side has almost constant showers through-
out the year, particularly during the season of the trade winds. The
degree of moisture obtained from our observations on the north side
was ‘800; the result on the southeast side would probably have been
greater. Many plants succeed better on the southeast side of the
islands; but from the habits of the natives, the north side being more
thickly settled, we might infer that the latter is the most agreeable
and salubrious. The vapour plain generally exists at two thousand
feet, and it is seldom that the mountains are clear of clouds ahove this
height. The solar radiation was 94'9° sun, 80-4° shade, difference
14-5° ; mean of 27 observations.

While we were making the transit from Callao to Tahiti, the Relief,
one of the squadron, was on her passage to the Hawaiian Islands from
the same port: a view of the oscillations made by her instruments
can be seen by comparing the diagram, Plate XXIV., Appendix,
with that of the Vincennes, on Plate VIII. The track of the Relief
was not parallel to that of the Vincennes, until she reached the same
latitude north of the cquator, where it appears that both barometers
suffered a depression—that of the Relief the greatest; but although

the times were somewhat different, yet about the same meridians they
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show very nearly the same, both giving satisfactory evidence that as
the centre of the great Pacific is reached a depression oceurs; and I
take this opportunity of calling attention to it, that from whatever
direction this ocean is crossed, a like depression will be shown, as
will be clearly pointed out by an inspection of the diagrams exhibiting
the results of our observations.

TARITI TO THE SAMOAR 6ROUP.— After stopping a few days at
Eimeo, we passed to the northward and eastward of the Society
Group, and thence to the westward, on the parallel of 15° south lati-
tude. Even on this parallel the winds proved very light and variable
from the westward, and we did not obtain the winds from the south-
ward and eastward until we had reached the longitude of 160° west.
The length of our passage was fifteen days. The change in tempe-
rature was +3:53° in the air and +2:89° in the water; the radiation
of the sun, the thermometer similarly placed as in former experi-
ments, 98-1°, 81-3°, difference 16:8°, the greatest and least difference
being 29-5° and 6:5°; the decrease of the mereurial column when at
sea was 133. The wind from the west, as we found it to the east-
ward of the Paumotu Gronp, maintained a high eolumn. The degree
of moisture -872.

sAMOAN 6ROUP.—We remained fifteen days in the harbour of Pago
Pago, situated on the south side of the Island of Tutuilla, during
which period we had an almost constant succession of strong winds from
the southward and eastward, with light rain in showers. The harbour
of Pago Pago is surrounded by high hills, and the Peak of Matafoa
(the highest point of the island, 2,359 feet in altitude), which con-
densed the moisture. When the weather was clear, the vapour plain
was seen about 300 feet below the peak, extending on all sides over
the island. The difference of temperature on the top of Matafoa was
fonnd, when eompared with that on the level of the sea, to be 10°
less, which gave 230 feet in altitude for every degree of the thermo-
meter @ the observations were made at 4 o'clock p. m. The mean
standing of the barometer at Tutuilla 30-033 inches; whole group
29-946, oscillation *400. The mean temperature during our stay was
80° Fahr.; the range of the thermometer was 17°, from 74° to 91°.
A register kept at this island gave the annual mean as 76°.

The trade winds, which come from the southeast, blow about one-
half of the year, from April to September. In the months of January
and February they come from the northward and westward. The
proportion of clear weather to that which is cloudy and rainy, is about
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equal. In fine weather, copious dews fall. The climate of Tutuilla
is much modified by the overhanging clouds, which shield the harbour
and its valleys from the powerful rays of the sun. The trade wind
sets in about ten o’clock and continues till sunset. The nights are
calm ; at times a faint land-breeze is felt.

The rain which fell in eleven days of our stay at Pago Pago
harbour amounted to 4:3 inches; the degree of moisture in clear
weather ‘871. The climate of the group is believed to be more moist
than that of the Society Islands, and warmer; it was thought the
season was earlier, many of the fruits being farther advanced, making
full allowance for the difference in time. This we believe may be
owing to the extensive area of ocean (equal to 3,600,000. square
miles) lying a few degrees of latitude to the north of this group, the
temperature of which is several degrees elevated above that of the sea
surrounding the Tahitian Group. The extent and situation of this
area will be seen on the map which faces the title-page.

The climate of this group may be classed as variable; for one
situated within the tropics, it has a great deal of bad weather through-
out the year, and during the summer months is subjected almost
annually to violent hurricanes. In the winter, from April to No-
vember, the weather is more settled, the winds more moderate, and
calms often prevail. This group was visited by us in October, 1839,
and again in January and February, 1841, which enabled me to ob-
tain more accurate information of its climate; this, however, has par-
ticular reference to the island of Upolu, the central one of the group,
and to the harbour of Apia, on its north side. The map of Upolu
(Hydrography, Vol. L) will give a correct idea of its size and topo-
graphy. Apia is situated, with respect to the trade winds, on the lee,
or north side. The mean temperature during our first visit, October
and November, 1839, was, air 80-55°, water 82:91°; during the
second visit, in February, the air 79-94°, water 82:61°. The tempera-
ture on the south side of the island is a degree or two lower. The
variation of the temperature was from 72° to 98°; that of the
water 6°; from 80° to 86°. From the register kept by the Rev. Mr.
Mills, the missionary at Apia, of which I was permitted to take a
copy, the mean temperature for the year 1838 was 79°. The mean
solar radiation, sun 103:6°, shade 92°, difference 11-6°; greatest
difference 26°, least 1-5°.

To the kindness of William C. Cunningham, Esq., H. B. M. Vice-
Consul of Apia, as well as Mr. Lundy, of Tutuilla, I am indebted for
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information relative to a violent hurricane which passed over this
group on the 17th December, 1840, shortly before the arrival of the
Peacock on her second visit, in 1841. The following are the material
facts, viz.:

At Apia, on the 12th, light winds prevailed from the southeast, the
upper or cirrus stratum of clouds coming from the southwest. The
wind continued to increase until the 16th; at midnight it changed to
a heavy squall from the northeast. At 2 A. M., on the 17th, the wind
was violent from the southeast, with a copious fall of rain; at 2h. 30m.,
wind from south-southeast in heavy gnsts; at 8 A. M., a rapid shift to
southwest ; afterwards the gale gradually moderated, with the wind
from the same quarter.

At Tutuilla the storm began at daylight on the 17th, increasing till
noon. Wind east-northeast. Half an hour after noon there was a
lull of twenty minutes, and then the wind shifted suddenly round to
the southward and westward, and blew a heavy gale, which continued
till midnight : the morning of the 18th was clear.

At both places the gale was most violent just after the change,
when houses and trees were prostrated, and great destruction caused
to a considerable portion of both islands.

The islands of Upolu and Tutuilla lie west-northwest and east-
southeast. The ecastern end of Upolu and the western end of Tutuilla
were the parts that suffered most severely. Over the town of Lione,
on the western end of the latter, the centre of the storm seems to
have passed; it swept over it and one or two other villages in its
track, levelling all the buildings, tearing np the bread-fruit and cocoa-
nut trees, and prostrating a large area of forest trees. This gale,
estimating from the time of its sudden changes, was about four hours
in passing from_ Upolu to Tutuilla, a distance of sixty miles; conse-
quently its progress was about fifteen miles an hour, in a northwest
and southeast direction, having been carried onward by the northwest
monsoon, which prevailed at that season of the year. The gale was felt
at Savaii, the westernmost, and also, from the reports of the natives,
at Manua, the easternmost island of the group. They could give no
other facts. The length of the whole group is three hundred miles,
which wonld give the diameter of the storm about two hundred and
fifty miles. It is to be regretted that no good instruments were in the
possession of these intelligent gentlemen, but such as they had were
observed. A barometer in the possession of Mr. Williams, the Ame-
rican Consul, which usually stood at 28 inches, at Apia, fell as
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low as 24 inches; the thermometer at 6 A. M. of the 17th stood at
88°, being nearly 8° above the mean standing of the instrument at
that season of the year.

In 1849, December 26th, they experienced a severe storm, which
eontinued for two successive days: this storm was not so violent in
regard to the force of the wind, but the sea was very destructive,
rising high, and it is remarked that islets were raised on the reef on
the north side of Upolu several feet above high water mark: the
wind blew from the east, and came round to the north and northwest.
This gale appears to have been of great extent, for it was felt at
both the Society and Hervey Groups.

SAMOA GROUP TO SYDNEY, NEW SOUTE WALES—We had very fine
weather on this passage, until we passed outside of the southeast
trades, in latitude 22° south, when the wind changed to the northward
and westward, then to southwest, and finally to the northeast and
north, as we approached the coast of New South Wales.

After we reached the longitude of 175° east, and the latitude of
17° south, the temperature of air and water fell rapidly, equalling one
degree of temperature for each degree of latitude, till we reached the
parallel of 33° south, and 160° east longitude. The barometer in this
passage rose ‘159 ; temperature of the air fell 12:33°, and the water
13-75°; mean degree of moisture ‘833,

Sydney lies upon the same parallel of latitude with Valparaiso, yet
differs 10° in the mean annual temperature. The cause is obvious.
The ocean which bounds both ecoasts has also this same difference :
one is washed by a tropical current, while that of the other has a
polar stream flowing along its shores.

On other coasts where the same causes exist, like results are found:
the eastern coast of South America differs from the western to nearly
the same amount, and the samme might be shown of others, did the
space allotted for these remarks permit. In comparing temperatures
on the same parallel in the northern and southern hemisphere, some
interesting results are obtained. The island of Raratonga, one of the
Hervey Group, latitude 21° 14’ south, longitude 160° west, has a mean
annual temperature of 75°61°. The lowest temperature was 60°, in
July and Angust, the highest 89°, in December, January, and Feb-
ruary, differing 29°.  Oahu, one of the Hawaiian Group, lies in lati-
tude 21° 18’ north, longitude 158° west ; the mean annual temperature
75:8°: the highest degree of heat in June, for 12 years, has been 90°;

lowest 53° in January; difference 37°. These are both high islands,
8
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situated in mid ocean, and within the range of the trade winds of
both hiemispheres, which blow at Oabu fivesixths of the year, while
at Raratonga they are constantly intermitted, and seldom continue half
the year: they exert less influence upon the climate in south than in
north latitude. ‘

The average daily range of temperature at Oahu is 12°, whereas at
Raratonga it is but 5°; the temperature of the water at the Hawaiian
Group is 81°, while that at the Hervey Group is 76°: thus we have
two islands nearly similarly sitnated in geographical position, which
we find to differ but 0-19° in their mean annual temperature, 7° in their
average daily range, and 8° in their greatest difference. I regret that
there has not been any barometric observations made at Raratonga,
with which to compare the pressure at Oahu. The above results were
obtained from observations taken during the years 1837 and '38, at
both places, and are confined to the day observations, viz., 6 A.M., noon,
and 6 p.x., at Raratonga, and 7 A.xM., 2 p. M, and 10 ». ., at Oahu.

SYDNEY, NEW s0UTH WALES.—OQur stay at Sydney was from
the latter part of November till the end of December, 1839, and
the month of March, 1840. The weather, during the time of our
observations, was cloudy, with rain, the wind generally from the
eastward. The mean temperature for the month of December, 1839,
was 66-4°, the extreme fluctuation 27°, and the extreme daily varia-
tion 11°.  The mean standing of the barometer is 29:940 inches, and
its oscillation 1-810 inch; by the records of the Colony, the mean
annual temperature is 65°70°.  The seasons are considered but two,
summer and winter, the former from October to Febrnary, the latter
from May to September : at Sydney these are marked by the preva-
lence of the winds: during the former, the easterly winds blow, while
during the latter, they come from the southwest; in March and April,
as well as September and October, the winds are variable. The ther-
mometer scldom falls below 40°, or ranges above 78° during the
winter ; in summer its range is from 54° to 91°: these temperatures
only apply to the cast coast and to the day hours; therefore, althongh
we have the greatest heat, yet it cannot be considered the lowest tem-
perature: ice is seldom seen at Sydney. More recent ohservations,
kept at the South Head, at Port Jackson, make the temperature a
little different; but even these latter observations do not include the
most important minimum hour of the night, and are, therefore, still
only approximate. At Port Philip, on the sonth coast, the thermo-
meter in the winter descends to 35°, and rises to 65°: in smwmmer its
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range is from 50° to 98°. The winds show a reversed order at these
two places : while it blows from the eastward on the east coast during
the summer season, it is blowing from southwest on the south coast;
and in the winter this is again reversed to sonthwestat the former
place, while at the latter easterly winds are experienced; the cause
of this State of things is to be looked for in the extensive arid wastes
which exist in the centre of New Holland, and will acconnt for
some of the remarkable phenomena which take place in the climate;
perhaps there is none more notable than the excessive droughts which
frequently prevail and continue for months; in other years great
floods oceur. In the Narrative, Vol. IL, p. 168, 4to. edition, I have
spoken of the exploration of the country, and the peculiar condition
in which it was found by the exploring parties, and to which I would
refer for information upon the subject. The quantity of rain which
falls is very variable: in 1840, 35-25 inches fell ; in 1841, 45 inches;
making a fourth more. The rainy season is in April and May : the
greatest quantity which has been known to fall in any one day, was
20-12 inches.

The degree of moisture, by our observations, was *748. I have
before remarked that there is a great difference in the climate of New
South Wales, and that every locality has in a measure its own. It is
difficult to account for the anomalies that occur in the seasons. The
rains that prevail on the eastern coast, are generally brought by the
west and sonthwest winds fromn the interior, as all the meteorological
registers, kept at Port Jackson and Macquarie, prove: these are land
winds; yet, at an opposite season, we find these same winds causing
the blight that is so much dreaded by the agriculturist, from the want
of moistnre. In March, the barometer stood at 29-969 in., while the
temperature of the air and water had risen from 3° to 4° higher than
in December.

ANTARCTIC CRUISE— This cruise was made during the summer
season of the southern hemisphere. The diagram on Plate XI., p. 302,
gives the track of the Vincennes, the oscillation of the barometer,
and the variations of the thermometer, the mean daily depression of
the barometer, or the diminished pressure of the atmosphere within
and along the Antarctic continent: the mean pressure was deter-
mined to be 29040 in., its extreme oscillation 1-160 in. The tempe-
rature of the air, with but few exceptions, followed that of the
water : these exceptions only took place when near large bodies of
ice, and which are readily distinguishable on an inspection of the
diagram. During a period of 42 days in midsummer, the tempe-
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rature was but seldom found above the freezing point of water; the
lowest temperature was 22°.  From the low temperature of both
water and air, it will be perceived that when ice is once formed, it
can seldom be melted while it remains in these high latitudes: this
will account for the large masses which are almost coustmigy aceu-
mulating from the depositions in the form of snow, sleet, or fog.

The winds which prevailed were from the northwest and sonth-
west, until we had passed to the westward of the meridian of 160°
east, when we had a change from the eastward, with better weather.
The mean degree of moisture was ‘890. The photometer was ex-
posed for the 24 hours for several days: it fell to 19° for the night
hours, and rose to 93° in the day: from this it is evident that the
intensity of light in the southern hemisphere is not as great as it is
represented to be in the northern.

The mean solar radiation was 4:7°; the greatest difference between
the sun and shade 9°; least 1°. A thermometer placed on the black
hammock-cloth in the sun rose only to 36°, that in the shade being
30°. This shows a remarkable differenee in the power of the sun’s
rays between the southern and northern hemispheres. Captain
Scoresby and other Arctic navigators state, that the temperature in
the sun frequently rose to that of melting pitch, while it was below
the freezing point in the shade.

It will be seen, on referring to our first cruise to the south, repre-
sented on Plate VL., page 138, in the longitude of Cape Horn, that the
same results were had : the barometric column decreased in altitude
as we reached the higher latitudes, and the thermometers in the air
followed that of the water, until masses of ice intervened. The degree
of moisture on that cruise was ‘935. From an examination of the
temperature of the southern hemisphere, I have become satisfied
that it is more equable than the northern; of this we have had
many proofs, and the observations I have had access to fully cor-
roborate it: the fact of the thermometer having varied but a few
degrees during the summer months, the power of the sun’s rays not
being so great, and the temperature not descending so low during
winter, together with a mmch higher mean anmnal temperature, and
a much less range, all tend to satisfy me that such is the case.

In the Narrative, I have mentioned several gales which occurred
during this southern cruise : the progress of only one I have been able
to trace satisfuctorily, in consequence of the four vessels of the squadron
having been separated some distance from each other. I have refe-
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rence to the gale of the 28th and 29th January, 1840. The position
of the squadron was as follows, viz. :

Porpoise, latitude G4° 46’ longitude 137° 16’ cast.
Vincennes, . 65 45 « 140 L
Flying-Fish, s 65 15 & 150 16 «
Peacock, & 61 20 & 154 09 «

The Porpoise encountered the gale first; it began with the wind
from the eastward, and veered during its continuance to the south-
west by the south; its duration was eighteen hours! The Vincennes
next experienced it, the storm undergoing the same changes as those
of the Porpoise; duration eleven hours. The Flying-Fish we find to
have encountered it next, the storm coming from the northeast and
veering to the southward ; duration twelve hours. The Peacock was
the last to encounter it, the storm beginning from the northwest, and
veering by west to the southwest, the most violent part of it after its
change ; duration was twenty-four hours.

The distance of the Porpoise from the Vincennes was about 60
miles, which it passed over in 3 hours; between the Vincennes and
Flying-Fish 260 miles, which it traversed in 13 hours