














“appeared ; and on the same spot, on gmnnd
fissured in various directions, another city is
slowly nsmg Already those heaps of ruins, the
grave of a numerous popu]at:on are become _
anew the habitation of men. :

In retracing changes of so general an interest,
1 shall be led to notice events, that took place
long after my return to Europe. 1T shall pass
over in silence the popular commotions, and the
modifications which the state of society has un-
dergone. Modern nations, careful of their own
remembrance, snatch from oblivion -the history
of human revolutions, which is that of ardent
passions, and inveterate hatred. It is not the
same with respect to the revolutions of the phy-
sical world. These are described with the least
accuracy, 'when they happen to coincide with
the period of civil dissentions. Earthquakes
and the eruptions of volcanoes strike the imagi-
nation by the evils, which are their necessary
consequence. Tradition seizes in preference
whatever is vague and, marvellous; and amid
great public calamities, as in private misfortunes,
man seems to shun that light, which leads us to
discover the real causes of events, and recognise
the circumstances by which they are attended.
I have thought proper to record in this work all
I have been able to collect with certainty respect-
ing the earthquake of the 26th of March, 1812,
which destroyed the town of Caraccas; and by
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2 ';Vhiéﬁimo}'ewt}ian tWentythous nd per
rished almiost at the same instant in the
of Venezuela. The intercourse which

“i’hffve

kept up with persons of all classes has enab 136, i

me, to compare the description”of many eye-

witnesses, ‘and to interrogate them _on objeets,

that may throw light on physical science in ge-
neral. The traveller, being the historian of na-
ture, should authenticate. the dates of great
catastrophes, examine their connection and mu-
tual relations, and mark in the rapid course of
ages,’ in this continual progress of successive
changes, those fixed points, With"which_ other
catastrophes may one day be compared. All
epochag approach each other in the immensity
of time comprehended in the histery of nature.
Years passed away seem but a few instants; and
if the physical descriptions of a country do not
excite a very powerful and general interest, they
have at least the advantage of never becoming
_ old. Similar considerations, no doubt, led Mr.
de la Condamine to describe in his Foyage a
' Equateur, the memorable eruptions * of the
volcano of Cotopaxi, which took place long after
his departure from Quito. Following the exam-
* ple of this celebrated traveller, I think I shall
~ the less deserve blame, as the events which I am

* Those of the 30th of November 1744, and of the 3d of
September 1750. (Introd. Hist., p. 156, and 160.)
piD
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going to relate will serve to elucxdate the theory ;

of volcanic reactions, or the influence of a system

of volcanoes on a vast space of clrcumjacent ;

country
At the time that Mr. Bonpland and myself in-
habited the provinces of New Andalusia, Nueva-
Barcelona, and Caraccas, a general opinion pre-
- vailed, that the easternmost parts of these coasts
were the most exposed to the destructive effects
~of earthquakes. The inhabitants of Cumana
dreaded the valley of Caraccas, on account of
its damp and variable climate, and its gloomy
and foggy sky; while the inhabitants of that
temperate valley considered Cumana as a town,
where only a burning air was breathéd, and
where the soil is periodically agitated by violent
commotions. Forgetful of the overthrow of Rio-
bamba, and other very elevated towns; igno-
rant that the peninsula of Araya, composed of
mica-slate, has partaken of the commotions of
the calcareous coast of Cumana ; well-informed
persons thought they perceived motives of secu-
rity in the structure of the primitive rocks of
Caraccas, as well as in the elevated situation of
this valley. Religious ceremonies celebrated at
La Guayra, and even in the capital, in the middle
of the night*, recalled ne doubt to their memory,

* For instance, the nocturnal procession of the 21st of
October, instituted in commemoration of the great earth-
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the'regions toward which t'he' motion wuﬁw. ;
pagated at the surface of the globe. R

-

~ From the beginning of 1811 till 1813, a vast

extent of the Earth*, limited by the meridian of

the Azores, the valley of the Ohio, the Cordil-

leras of New Grenada, the coasts of Venezuela,

and the volcanoes of the smaller West India
islands, has been shaken almost at the same
time by commotions, which may be attributed to
subterraneous fires. The following series of
phenomena seems to indicate communications at
enormous distances. On the 30th of January,
1811, a submarine volcano appeared near the
island of St. Michael, one of the Azores.. At a
place, where the sea was sixty fathoms deep, a
rock appeared above the surface of the waters.
The heaving-up of the softened crust of the globe
appears to have preceded the eruption of flames
by the cratert, as had already been observed at
the volcanoes of Jorullo in Mexico, and at the
apparition of the little island of Kameni near
Santorino. The new islet of the Azores was at
first nothing more than a shoal ; but on the 15th
of January an eruption, which lasted six days,
enlarged it's extent, and carried it progressively
to the height of fifty toises above the surface of

*. Between the latitudes of 5° and 36° North, and the
meridians of 31° and 91° West from Paris,
+ See vol. i, p. 240.
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the nioixth of May,lSlfl,atg Apﬁ‘l 1 1
- island of St. Vmcent ‘one of the three

~ there are still actave volca.no&s. The commoti@__

did not remam cn'cumscnbed to that insular

portion of eastern America. From the 16th Qf‘

December 1811, the earth was almost inces-
santly agitated in the valleys of the Missisippi,
- the Arkansas, and the Ohio. The oscillations
were more feeble on the east of the Alleghanies,
than to the west of these mountains, in Ten-
nessee and Kentucky. They were accompanied

by a great subterraneous noise, coming from the,

south-west. - At the spots between New Madrid
and Little Prairie, as at the Saline, north of
Cincinnati, in latitude 37° 45%, the shocks.were
felt every day, nay almost every hour, during
several months. The whole of these phenomena
lasted from the 16th of December 1811, till the
year 1813. The commotion, confined at first to
the south, in the valley of the lower Missisippi,
appeared to advance slowly toward the north *.
At the same period, when this long series of
earthquakes began in the Transalleghanion
States, in the month of December 1811, the
town of Caraccas felt the first shock in calm

* See the interesting description of these earthquakes,
given by Mr. Mitchell, in the Trans. of the Liter. and Phil. Soc.
of New York, vol.i, p. 281 —308; and by Mr. Drake, in
the Nat. and Stat. View of Cincinnati, p. 232—238,

>
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very inconsiderable elevations which st
the Canadian Iakes from the rivers that flow
into the Missisippi. More than two thirds of
this basin are covered with water. It is bor-
‘dered by two ranges of active volcanoes ; to the
east, in the Caribbee islands, between the lati-"
tudes of 13° and 16°; and to the west in the
Cordilleras of Nicaragua, Guatimala, and Mexi-
co, between 11° and 20°. When we reflect, that
the great earthquake at Lisbon, of the 1st of
November 1755, was felt almost at the same
moment on the coasts of Sweden, at lake Ontario,
and at the island of Martinico, it will not ap-
pear too daring to suppose, that all this basin of
the West Indies, from Cumana and Caraccas
as far as the plains of Louisiana, may be simul-
taneously agitated by commotions proceeding
from the same centre of action.

An opinion very generally prevails on the
coasts of Terra Firma, that earthquakes become
more frequent, when electric explosions have
been very rare during some years. It is thought

Mountuins ; but nations almost of the same name, very dis-
tant from each other, and speaking different languages, the
Chippeways of the sources of the Missisippi, and the Che-
pewyans of the Slave Lake, described by Pike and Mac-
kensie, may occasion those mountains to the south and sonth-
west of the great Canadian lakes, which lie east and west, to
be confounded with the Stony Mountains, which run north

and south. ’ i



thnﬁda‘ﬁmn the year 1792 5 and the mt&l dﬁ*
struction of Cumana in 1797, and the commo- #
tions felt * in 1800, 1801, and 1802, at Mara-* -
‘caibo, Porto Cabello, and Caraccas, have not
failed to be attributed to “an accumulation of
~ electricity in the interior of the Earth.” Tt would
be difficult for a person, who has lived a long
time in New Andalusia, or in the low regions of
Peru; to deny, that the season the most to be
dreaded from the frequency of earthquakes is
that of the beginning of the rains, which is
however the time of thunder storms. The at-
mosphere, and _the slate of the surface of the
globe, seem to have an influence unknown to
us on the changes produced at great depths ;-
~and I believe, that the connection, which some
persons pxetend to recognize between the ab-
sence of thunder storms and the frequency of
earthquakes, is rather a physical hypothesis -
framed by the half-learned of the country, than
the result of long experience. The coincidence
of certain phenomena may be favoured by
chance. The extraordinary. commotions felt
almost, continually during two years on the bor-
ders of the Missisippi and the Ohio, and which
coincided in 1812 with those of the valley of Ca-

¥ De Pons, vol. i, p. 125,
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" raccas, were preceded at Louisiana by a year
almost exempt from thunder storms*. Every
mind was again struck with this phenomenon.-
We cannot deem it strange, that in the country of

-Franklin a great predilection is retained for ex-
planations founded on the theory of electricity. *

The shock felt at Caraccas, in the month of
December, 1811, was the only one, that preceded
the horrible catastrophe of the 26th of March, -
1812. The inhabitants of Terra Firma were
ignorant of the agitations of the volcano in the
island of St. Vincent on one side, and on the
other, of those that were felt in the basin of the
Missisippi, where, on the 7th and 8th of February,
1812, the earth was day and night in perpetual
oscillation. A great drought prevailed at this
period in the province of Venezuela. Not a single
drop of rain had fallen at Caraccas, or in the
country ninety leagues round, during the five
months which preceded the destruction of the ca-
pital. The 26th of March was a remarkably hot
day. The air was calm, and the sky unclouded.
It was Holy Thursday, and a great part of the
population was assembled in the churches. No-
thing seemed to presage the calamities of the

day. At seven minutes after four in the after-
noon the first shock was felt; it was sufficiently
powerful, to make the bells of the churches toll 5

* Trans. _quew York, vol. i, p. 285; Drake, p. 210. * -
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.it lasted five or six seéonﬂs;during which time, ;

the ground was in a continual undulating rpove-
ment, and seemed to heave up like & boiliﬁg-
liquid. The danger was thought to be past,
when a tremendous subterraneous noise was

heard, resembling the rolling of thunder, but -

louder, and of longer continuance, than that
heard within the tropics in time of storms. This
noise preceded a perpendicular motion of three
or four seconds, followed by an undulatory
movement somewhat longer. The shocks were
in opposite directions, from north to south, and
from east to west. Nothing could resist the
movement from beneath upward, and undula-
tions crossing each other. The town of Caraccas
was entirely overthrown. Thousands of the in-
habitants (between nine and ten thousand) were
buried under the ruins of the houses and
churches. The procession had not yet set out ;
but the crowd was so great in the churches, that -
nearly three or four thousand persons  were
crushed by the fall of their vaulted roofs. The

~ explosion was stronger toward the north, in that

part of the town situate nearest the mountain of
Avila, and the Silla. The churches of la Trinidad
and Alta Gracia, which were more than one
hundred and fifty feet high, and the naves of
which were supported by pillars of twelve or
fifteen feet diameter, left a mass of ruins scarcely
exceeding five or six feet in elevation. The
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sinking of the ruins has been so considerable,

that there now scarcely remain any vestiges of
pﬂlars or columns. The barracks, called Ef
Quartel de San Carlos, situate farther north of
_the church of the Trinity, on the road from the
- Custom-house de la Pastora, almost entirely dis-
appeared. A regiment of troops of the line,
that was assembled under arms, ready to join
the procession, was, with the exception of a few
men, buried under the ruins of this great edifice.
Nine tenths of the fine town of Caraccas were
entirely destroyed. The walls of the houses that
were not thrown down, as those of the street
San Juan, near the Capuchin Hospital, were
cracked in such a manner, that it was impossible
to run the risk of inhabiting them. The effects
of the earthquake were somewhat less violent in
the western and southern parts of the city, be-
- tween the principal square and the ravin of
Caraguata. There, the cathedral, supported
by enormous buttresses, remains standing *.
Estimating at nine or ten thousand the num-
ber of the dead in the city of Caraccas, we do
not include those unhappy persons, who, danger-
ously wounded, perished several months after,
for want of food and proper care. The night of
Holy Thursday presented the most distressing

% Sur le Tremblement de Terrc de Venezuelu, en 1812, par
M. Delpeche. M.
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-scene of desolation and sorrow. ’Phﬁ% t}nck

- cloud of dust, which, rising above the ’enins :

~ darkened the sky like a fog, had settled on tﬁeﬂ
ground. No shock was felt, and never wasa
night more calm, or more serene. The Moon,

~ nearly full; illumined the rounded domes of the
Silla, and the aspect of the sky formed a perfect
contrast to that of the earth, coveréd with the
dead, and heaped with ruins. Mothers were
seen bearing in their arms their children, whom
they hoped to recall to life. Desolate families
wandered through the city, seeking a brothér,
a husband, a friend, of whose fate they were
ignorant, and whom they believed to be lost in
the crowd. The people pressed along the
streets, which could no more be recogmzed but
by long lines of ruins.

All the calamities experienced in the great
catastrophes of Lisbon, Messina, Lima, and
Riobamba were renewed on the fatal day of the
26th of March, 1812. < The wounded, buried
under the ruins, implored by their cries the help
of the passers by, and nearly two thousand were
dug out. Never was pity displayed in a more
affecting manner ; never had it been seen more
ingeniously active, than in the efforts employed
to save the miserable victims, whose groans
reached the ear. Implements for digging, and
clearing away the ruins were entirely wanting ;'
and the people were obliged to use their bare



16

v

hands, to disinter the living. The wounded, as *

- well as the sick who had escaped from the hospi-

tals, were laid on the banks of the small river
Guayra. They found no shelter but the foliage of
trees. Beds, linen to dress the wounds, instru-
ments of surgery, medlcmes, and objects of the
most urgent necessity, were buried under the
ruins. Every thing, even food, was wanting dur-
ing the first days. Water became alike scarce in -
the interior of the city. The commo,‘", ) M rent

the pipes of the fountains; the falling in of the

~ earth had choaked up the springs that supplied

T -

l}u"&‘

them ; and it became necessary, in order to have
water, to go down to the river Guayra, which
was considerably swelled ; and then vessels to
convey the water were wanting.

“There remained a duty to be fulfilled to-
ward the dead, enjoined at once by piety, and
the dread of infection. It being impossible to
inter so many thousand corpses, half-buried un-
der the ruins, commissaries were appointed to
burn the bodies: and for this purpose funeral
piles were erected between the heaps of ruins.
This ceremony lasted several days. Amid so
many public calamities, the people devoted them-
selves to those religious duties, which they
thought were the most fitted to appease the
wrath of Heaven. Some, assembling in proces-
gions, sung funeral hymns; others, in a state
of distraction, confessed themselves aloud in the
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Caraccas, could not be confined to a small por: 5
tion of the continent. -Their fatal effeets ex- .
tended as far as the provinces of Venezuela,
Varinas, and Maracaybo, along the coast ; a,nd__i

still more to the inland mountains. La Guayra,

Mayquetia, Antimano, Baruta, La Vega, San

Felipe, and Merida, were almost- entirely de-
stroyed. The number of the dead exceeded four
or five thousand at La Guayra, and at the town
of San Felipe, near the copper mmeﬁ of Aroa
It appears, that it was on a line running Fast-
North-East, and West-South-West, from La
Guayra and Caraccas to the lofty mountains of
Niquitao and Merida, that the violence of the
earthquake was principally directed. It was
felt in the kingdom of New Grenada from the
branches of the high Sierra de Santa Martha *
as far as Santa Fe de Bogota and Honda, on the
banks of the Magdalena, one hundred and eighty
‘leagues from Caraccas. It was every where
more violent in' the Cordilleras of gneiss and
mica-slate, or immediately at their foot, than
in the plains: and this difference was par-
ticularly striking in the savannahs of Varinas
and Casanara. (Thisis easily explained accord-
ing to the system of those geologists, who admit,

that all the chains of mountains, volcanic and

* /s far as Villa de Los Remedios, and even to Car-
thagena,
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-not volcamc, have been formed by being raised
up, as if through crevices.) In the vallies of
Aragua situate between Caraccas and the town
of San Felipe, the commotions were very weak :
and La Victoria, Maracay,and Valencia, scarcely ,
suffered at all, notwithstanding their proximity to
the capital. At Valecillo, a few leagues from
Valencia, the earth, opening, threw out such an
immense quantity of water, that it formed a®
new torrent. The same phenomenon took place
near Porto-Cabello*. On the other hand, the lake
of Maracaybo diminished sensibly. At Coro no
commotion was felt, though the town is situate
upon the coast, between other towns which suf-
fered from the earthquaket.” Fishermen, who
had passed the day of the 26th of March in the
island of Orchila, thirty leagues North-East of
La Guayra, felt no shock. These differences,

“in the direction and propagation of the shock,
are probably owing to the peculiar arrangement
of the stony strata.

Having thus traced the effects of the earth-
quake to the West of Caraccas, as far as the

* It is asserted, that in the mountains of Aroa, the ground,
immediately after the great shocks, was found covered with
a very fine and white earth, which appeared to have been
projected through crevices..

+ Apuntamientos sobre las principales Circumstancias del
Terremoto de Caracas, por Don Manuel Palacio Faxardo, MS.

©2
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- =mowy mountains of Santa Marta, and the table .
land of Santa Fe de Bogota, we will proue.&l”
consider their action on the country East of tHe
- capital. The commotions were very violent be-
yond Caurimare, in the valley of Capaya, where
they extended as far as the meridian of Cape |
Codera: but it is extremely remarkable, that
they were very feeble on the coasts of Nueva-
*Barcelona, Cumana, and Paria; though these
coasts are the continuation of the shore of La
Guayra, and formerly known to have been often
agitated by subterraneous commotions. Admit-
ting, that the destruction of the four towns of
Caraccas, La Guayra, San Felipe, and Merida,
may be attributed to a voleanic foeus placed
under or near the island of St. Vincent, it may -
be conceived, that the motion m'ighL have been
propagated from North-East to North-West*
in a line passing through the islands of Los
~ Hermanos, near Bl.gmquilla, without touching
the coasts of Araya, Cumana, and Nueva Barce-
lona. This propagation of the shock might even
have taken place, without the intermediate points
at the surface of the Globe, the Hermanos
Islands for instance, having felt any commo-
- tion. This phenomenon is frequently remarked
at Peru and Mexico, in earthquakes which have

* Nearly in aline directed South, 64° YWest,
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fifty or sixty toises; but this assertion is founded -
on ne measurement whatever. I am informed,
that in the province of Quito also, the people, at
every period of great commotions, imagine, that
the volecano of Tunguragua is diminished in
height.—It has been affirmed, in many descrip- *
tions published of the destruction of Caraccas,
“ that the mountain of the Silla is an extin-
guished volcano ; that a great quantity of vol-
canic substances are found on the road from La
Guayra to Caraccas*; that the rocks do not
present any regular stratification; and that every
thing bears the stamp of the action of fire.” It
is even added, “ that, twelve years before the
great catastrophe, Mr. Bonpland and myself,
from our physical and mineralogical researches,
had considered the Silla as a very dangerous
neighbour to the city, because that mountain
contained a great quantity of sulphur, and that
the commotionsmust comefromthe North-East.”
It is seldom that natural philosophers have to
justify themselves for an accomplished predic-
tion; but I think it my duty to combat ideas,

* See the acconnt given by Mr. Drouct of Guadaloupe,
translated in the Trans. of New York, vol. i, p, 308. The
author, in giving to the Silla nine hundred toises of absolute
height, has confounded the height of the mountain, in my
measurement, above the level of the sea, with its height

above the valley of Caraccas, which makes a difference of
four hupdred and sixty toises,
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that are too easlly adopted on the W ' causes
of earthquakes. : ) ﬁ't-« o
* In all those places where the soﬂ has been in-
cessantly agltated for whole months, as at Ja-
‘maicain 1693*, Lisbon in 1755, Cumana in 1766,
and Piedmont in 1808, a volcano is expected to
open. People forget, that it is far from the sur-
face of the Earth we must seek the focus or
centre of action; that, aceording to undeniable
evidence, the undulations are propagated almast
at the samé instant across seas of an immense
depth, at a distance of a thousand leagues ; and
that the greatest commotxons take place not at
the foot of active volcanoes, but in chains of
mountains composed of the most heterogeneous
rocks. “We have given in the preceding book a
geognostical description of the country round
Caraccas ; we there find gneiss, and mica-slates,
containing beds of primitive limestone. The
strata are scarcely more fractured or irregularly
inclined than near Freyberg in Saxony, or wher-
ever mountains of primitive formation rise ab-
ruptly to great heights. I there found neither
basaltes nor dolerite, nor even trachytes or trap-
porphyries ; nor in general any trace of an ex-
tinguished volcano, unless we choose to consider
the diabases or primitive gruenstein, contained in
_gneiss, as masses of lava, which have filled up

L P

* Phil, Trans. for 1694,.P;,§?Q-; &
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 fissures. These diabases are the same as those
of Bohemia, Saxony, and Franconia *; and what-
ever opinion is entertained on the ancient causes
- of the oxidation of the Globe at its surface, all
those primitive mountains, which contain mix-
tures of hornblende and feldspar, either in veins,
or in balls with concentric layers, will not, I
suppose, be called volcanic formations. Mont
Blane and Mont d'Or will not be ranged in the
sme class. The partizans of a universal vol-
canism, or of the ingenious Huttonian theory,
. themselves make a distinction between the lavas,
which were melted under the simple pressure of
the atmosphere at the surface of the Globe, and
those layers formed by fire beneath the igimense
weight of the ocean and superincumbent rocks,
They would not confound Auvergne and the gra-
nitic valley of Caraccas under the same denomi-
nation, that of a country of extinct volcanoes,

I never could have uttered the opinion, that
the Silla and the Cerro de Avila, mountains of
gneiss and mica-slate, were a dangerous vicinage
for the capital, because they contained a great
deal of pyrites in subordinate beds of primitive
limestone. But I remember having said, during
my stay at Caraccas, that the castern extremity

* These gruensteins are found in Bohemia, near Pilsen, 4n
granite; in Saxony, in the mica-slates of Scheenberg; in
Prauconia, between -Stechen and Lauenstein, in transition
slates,

/
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It was every where believed to be transmitted f
through the air; and was so far from %émg
thought a subterraneous noise, that at Caraceas,
~as well as at Calabozo, preparations were made
to put the place into a state of defence against
an enemy, who seemed to be advancing with
heavy artillery. Mr. Palacio, crossing the rio
~Apura below the Orivante, near the junction of
the rio Nula, was told by the inhabitants, that
the “ firing of eannon” had been heard as dis-
tinctly at the western extremity of the province
of Varinas, as at the port of La Guayra to the
North of the chain of the coast. !
~ The day on which the mhablta.nts of Terra
Firma were alarmed by a subterraneous noise
was that on whieh happened the great eruption
of the volcano in the island of St. Vincent*,
- This mountain, near five hundred toises high,
had not thrown out any lava since the year 1718.
Scarcely was any smoke perceived to issue from
it’s top, when, in the month of May, 1811, fre-
quent shocks announced, that the voleanic fire
was either rekindled, or directed anew toward
that part of the West Indies. The first eruption -
did not take place till the 27th of April, 1812, .
at moon. It was only an ejection of ashes, but

asinpadbile ol SRR S

¥ Barbadoes Gazette for May 6,1812. Bibliot. Britt., 1813,
May, p. 90. New England Journal of Medicine, 1813, p. 93.
Trans. of New York, vol, i, p. 316, Le Blond, Voyage auy
Antilles, vol. 1, p. 187.
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- attended with a tremendous noise. On the
30th, the lava passed the brink of the crater,.
and, after a course of four hours, reached the
sea. The noise of the explosion * resembled
that of alternate discharges of very large cannon
and of musketry ; and, which is well worthy of
,remark, it seemed much louder at sca, at a great
distance from the island, than in 51ght of land,
and near the burning volcano.”

The distance in a straight line from the vol-
cano of St. Vincent to the rio Apura, near the
mouth of the Nula, is two hundred and ten
leagues*. The explosions were consequently
heard at a distance equal to that between Vesuvius
and Paris. This phenomenon, connected with a
great number of facts observed in the Cordil-
leras of the Andes, shows how much more exten-
sive the subterranean sphere of activity of a
voleano is, than we are disposed to admit from
the small changes effected at the surface of the
Globe. The detonations heard during whole
days together in the New World, eighty, one
hundred, or even two hundred leagues distant
from a crater, do not reach us by the propa-
gation of the sound through the air; they are
transmitted to us by the ground, perhaps in the

“Where the contrary is not expressly stated, nauatical
leagues of twenty to a degree, or two thousand eight hun-
dred and fifty-five toises, are always to be understood.
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Advancing toward the North, we find, be-
tween the volcano of Cotopaxi and the town of
: Honda. two other systems of volcanic mountam.f &

those of Los Pastos and of Popayan. "The con-
nection of these systems was manifested in the

Andes in an incontestible manner by a pheno-

menon, which I have already had occasion to

mnotice, in speaking of the last destruction of

Cumana. Since the month of November, 1796,

a thick column of smoke had issued from the :

volcano of Pasto, West of the town of that name,
and near the valley of rio Guaytara. The
mouths of the volcano are lateral, and placed
on its western declivity, yet during three sue-
cessive months the column rose so much higher
than the ridgé of the mountain, that it was con-
stantly visible to the inhabitauts of the town of

Pasto. They related to us their astonishment,

when, on the 4th of February, 1797, they ob-

served the smoke disappear in an instant, with-
out feeling any shock whatever. At that very
moment, sixty-five leagues to the South, between

Chimborazo, Tunguragua, and the Altar (Capac-

Urcu), the town of Riobamba was overthrown
by the most dreadful earthquake, of which tra-
dition has transmitted the history. I it possible
to doubt from this coincidence of phenomena,

that the vapours, issuing from the small aper--

tures or ventanillas of the volcano of Pasto, had
an influence on the pressure of those elastic
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fluidls, which shook the ground of the kmgdom
of Quito, and destroyed in a few minutes ﬂm'by :
- or forty thousand inhabitants ? e

In order to explain these great eﬁ'ects of j
volcanic reactions, and to prove, that the group
or system of the volcanoes of the West India
Islands may sometimes shake the continent, it -
was necessary ‘to cite the Cordillera of the
Andes. Geological reasoning can be supported
" only on the analogy of facts that are recent,
and consequently well authenticated: and in
what other region of the Globe could we find
greater and at the same time more varied vol-
canic phenomena, than in that double chain of
mountains heaved up by fire? in, that land,
where Nature has covered every summit and
~every valley with her marvels? If we consider
a bmnmg crater only as an isolated phenome—
non, if we satisfy ourselves with examining the
mass of stony substances which it has thrown
up, the volcanic action at the surface of the
Globe will appear neither very powerful, nor
very extensive. But the image of this action
swells in the mind, when we study the relations
that link together volcanoes of the same group ;
for instance those of Naples and Sieily, of the
- Canary islands *, of the Azores, of the Caribbee

* 1 have already related, vol. 1, p. 249, how the whole
group of the Canary islands are placed, as we may say, on
one and the same submarine volcano; the fire of which,



the react;ions of these dlﬁ'erent systems of vole:
noes on one another, or the distance to which,
by subterranean communications, they at the
same moment shake the Earth. _

The study of volcanoes presents two. %ry‘f

El

distinct branches; the object of one, simply’
mmeraiogxcal is the examination of the stony -
strata, altered or produced by the action of*
fire ; from the formation of the ‘Iirachytes or
trap porphyries, of basalts, phonolites, and dole-

since the sixteenth century, has made it's appearance alter-
nately in Palma, Teneriffe, and Lancerota. ~ Auvergne pre-
sents us with a whole system of volcanoes, the action of
which has ceased ; but in the middle of a system of active
voleanoes, for instance, in that of Quito, we must not con-
sider as an eatinguished volcano a mountain, the crater of
which is obstructed, and through which the subterraneous
fire has not issued for ages. Etna, the Eolian isles, Vesu-
vius, and Epomeo ; the peak of Teyde, Palma, and Lance-
rota; St. Michael, "la Caldiera de Fayal, and Pico; St
Vincent, St. Lucm, and Guadaloupe ; Orizava, Popocatepec,
Jorullo, and' la Colima; Bombacho, the volcano of Grana-
da, Telica, Momotombo, Isalco, and the volcano of Guati-
mala ; Cotopaxi, Tunguragua chhmcba, Antisana, and
Sangay, belong to the same systcm of burning olcanves ; they
are generally ranged in rows, as if they had issued from a
crevxce, or vein not filled up ; and, what is very remarkable,
their position is in some parts in the general direction of the
Cordilleras, and in others in a contrary direction. (Essai
polthquc sur le Megique, tom, 1, p. 253,

g~
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rites, to the most recent lavas; the other, less
accessible and more neglected, compreltends
the physical relations which link volcanoes
together, the influence of one volcanic system
on another, the connection that manifests itself
‘between the action of burning mountains.and
the commotions which shake the earth at great
distances, and during a long time, in the same
direction. This study cannot make any pro-
gress, till the various epochas of simultaneous
action, the direction, the extent, and the force
of the commotions, are carefully noted ; as well
as their progressive advance toward regions,
which they had not yet reached *: and that
coincidence between distant volcanic eruptions
and those subterranean noises, which, on ac-
count of their force, the inhabitants of the
Andes denominate in a very expressive manner
subterraneous thunders, or roarings. All these
objects are comprehended in the domain of ke
history of nature, a science which has not even
preserved it's name, and the origin of which, like
that of all other histories, begins with times
which appear to us fabulous, and catastrophes,
of which our imagination cannot embrace the
violence and magnitude. :

The study of the history of nature has been
long confined to that of the ancient documents

* See vol. ii, p. 286.
VOL. IV. _ »



buried in the entrails of the Eacth; M@‘gﬁ‘; i
" narvew circle, in which all certain traditions a
confined, do not present any of those general
revolutions, which have heaved up the Cordil-
leras, and buried myriads of pelagian animals,
Nature, acting under our ecyes, does not iless
exhibit tumultuous though partial changes, the
study of which may throw light on the most
remote epochs. Those mysterious powers reside
in the interior of the Earth, the effects of M
are manifested at the surface by the productmn
of ‘vapours, of incandescent slags, of new vol,
canic rocks and thermal springs, by the ap-
pearance of new islands and mountains, by
commotions propagated with the rapidity of
an electric shock, finally by those subterranean
thunders *, which are heard during whole

A
4
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% Those which alarmed the inhabitants of the town of
Gmnaxuaw, in Mexico, lasted from the 9th of January il
the 12th of February, 1'784 This phenomenon, almost wxﬂx-
out example among those accurately observed, will be de-
scribed in the sequel of this Narrative. 1t is sufficient here
10 observe, that the town is situate forty leagues North of
the volcano of Jorullo, and sixty leagues North-West of the
" voleano of Popocatepetl. In places nearer these two volea-
noes, three leagues distant from Guanaxuato, the subterra-
neous thunders were not heard. The noise was clrcumscrlbed
witbin a very ] narrow space, in the region of a pﬂmlt!ve
achist, which appmaches a transition schist, containing the
richest silver mines of the known world, and on which rest
trap porphyries, slates, and diabasis (gruenstein).

5%
.
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months, without shaking the earth, in regions
far distant from active volcanoes. .

 In proportion as equinoctial America shall
increase in culture and population, and the
system of volcanoes of the central table-land
of Mexico, of the Caribbee-islands, of Popayan, .
of Los Pastos, and Quito, are more attentively
ohserved the connection of eruptions and of
earthquales, which precede and sometimes
. accompany these eruptions, will be more gene-
rally recognized. The volcanoes we have just
mentioned, particularly those of the Andes,
which rise above the enormous height of two.
thousand five hundred toises, present great ad-
vantages for observation. The' periods of their
eruptions are singularly regular. They remain
thirty or forty years without emitting scorie,
ashes, or éven vapours. In this interval, I
could not perceive the smallest trace of smoke
on the summit of Tunguragua or Cotopaxi. A
gust of vapours, issuing from the crater of Mount
Vesuvius, scarcely attracts the attention of the
inhabitants of Naples, accustomed to the move-
ments of that little volcano, which throws out
slags sometimes during two or three years sue-
cessively. It thence becomes difficult to judge,
whether the emission of slags have been more
frequent at the time when an earthquake has
been felt in the Apennines. On the ridge of
the Cordilleras every thing assumes a more
p 2
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Senegambia) correspond to the entering angles

(the+*gulf of Guinea and the sea of the West

Indies), we are led to think, that the latter sea

R

Y

RPN

owes it's formation to the action of currents,

flowing, like the current of rotation now exist-
ing, from East to West ; and which have given
the southern coast of Porto-Rico, St. Domingo,
and the Island of Cuba *, so uniform a configu-
ration. This supposition, not. improbable, of an

oceanic irruption, has been the source of two

other hypotheses on the origin of the Smaller
West India islands. Some geologists admit,
that the uninterrupted chain of islands from
Trinidad to Florida exhibits the remains of an
ancient chain of mountains. They join the
chain sometimes to the granite of French Gui-
ana, sometimes to the calcarcous mountains of
Paria. ' Others, struck with the difference of
geognostical constitution between the primitive
mountains of the Greater West India islands
-and the volcanic cones of the Less, consider
these last as having risen from the hottom of
the sea.

If we recollect, that volcanic swellings, when
they take place through elongated crevices,
affect most commonly a straight direction, we
shall find it difficult to judge from the disposi-
tion of ‘the craters alone, whether the volcanbes

* Between Cape Mayzi and Cape Cruz.



; been 1solated Supposmg an mruptmn?‘ ~‘;rghe
ocean to take place either in the eastern panbﬁbf
“the island of Java*, or in the Cordilleras of
Guatimala and Nicaragua, where so many burn-

_ing mountains form but one chain, that chain

~would be divided into several islands, and per-
fectly resemble the Caribbean Archlpela.go. The
union of primitive formations and volcanic rocks
- in the same range of mountain has nothing in it
strange : it is very distinetly to be seen in my
. geognostical sections of the Cordillera of the
Andes. The trachytes and basaltes of Popayan
are separated from the system of the yolcanoes
of Quito by the mica-slates of Almaguer; the
volcanoes of Quito from the trachytes of Assuay
by the gneiss of Condorasto and Guasunto--.
There dees not exist a real chain of mountains
running South - East and North- West from

Oyapoc to the mouths of the Oroonoko, and of

‘which the Smaller West India islands might be a
“northern prolongation. The granites of Guiana,

* Raffles, History of Java, ]81"7, p- 23—28. The principal
line of the volcanoes of Java, on a distance of 160 leagucs,
runs from West to East, through the mountains of Gagak,
Gedé, Tankuban-Prahu, Ungarang, Merapi, Lawu, W’iha,
Arjuna, Dasar, and Tashem, ;

t Consult the Nivellement Bammet)ique, and Tableau des
Formations des Andes, in my Obs. Ast., vol, i, p. 303, and 311,
(N. 125—220,)
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as well as the hornblende slates*, which I saw v
near, Angostura, on the banks of the Lower

Oroonoko, belong to the mountains of Pacaraimo
and of Parime, stretching from West to East 4-
in the interior of the continent, and not ina
direction parallel with the coast, between the
mouths of the River of Amazons and the Oroo-
noko. But nptwithstanding we find no chain
of mountains at the North-East extremity of
Terra Firma, that has the same direction as the
Archipelago of the Smaller West India islands,
it does not follow from this circumstance alone,
that the volcanic mountains of the Archipelago
may not have belonged originally to the conti-

nent, to the littoral chain of Caraccas and
Cumana ¥.

* Hornblendschiefer, amphibolites schistoides of Brongniart.

t From the cataracts of Atures toward the Rio Esquibo.
This chain of Pacaraimo divides the waters of the Carony
fram those of the Rio Parime, or Rio de Aguas Blancas.
See my Analyse de L’ dtlas geograph. P, xvi.

{ Among the numerous examples, which the structure of
the Globe displays, we shall mention ouly the inflexion at
a right angle formed by the High Alps toward the maritime
Alps, in BEurope; and the Belour-tagh, which joins trans-
versely the Mouz-tagh with Himalaya, in Asia. Amid the
prejudices, which impede the progress of mineralogical geo-
graphy, we may reckon, 1st, The supposition of a perfect

uniformity of direction in the chains of mountains; 2d, The .

hypothesis of a continuity in all the chains; '3d, The suppo-
sition, that the highest summits determine the direction of a

i &~
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- In opposing the objections of some celebrated

naturalists, I am far from maintaining ﬁhw&an‘
cient contiguity of all' the Smaller West India
islands. I am rather inclined to consider them

as islands heaved up by fire, and ranged in that

regular line, of which we find the most striking
examples in so many volcanie hills in Auvergne,
in Mexico, and in Pern. The geognostical con-
stitution of the Archipelago appears, from the
little we know respecting it, to be very similar:
to that of the Azores and Canary islands. Primi-
tive formations are nowhere seen above ground#;

central chain; 4th, The idea, that in all places, where great
rivers take rise, we may admit great table-lands, or very
high mountains. ' '

*® According to Messrs. Morean de Jonnds and Cortes
(Journal de Physique, tom. Ixx, p. 129). Dupuget and Le-
blond imagined they had recognized granite in the mountain
Pelee of Martinico, and in other parts of the Archipelago
(Foyage auzr Antilles, tom. i, p 87, 274, and 410). Gneiss
has been mentioned as forming a part of the solfatara, at St.
Kits. We cannot be too much on our guard against these
indications of rocks in works, the authors of which are less
familiarized with the name than with the object. How
great was my surprise, when, during my stay at Santa-Fe-
de-Bogota, Mr. Mutis showed me in the Journal de Physique
for 1786, p. 321, a paper of Mr. Leblond, where this tra~
veller, in other respects accurate, describes the table-land of
Bogota, where he resided during some years, as granitic.
We find there nothing but secondary formations, sand-stones
and gypsum; not even defached fragments of granite.
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we find only what belongs unquestionably to |
voleanoes, feldspar-lavas, dolerites, basaltes, ag-
glomerated scoriee, tufas, and pumice stones,
Among the limestone formations we must
distinguish those, which are essentially subor-
dinate to volcanic tufas*, from those which ap-
pear to be the work of madrepores and other
zoophytes. The latter, according to Mr. Moreaun -
de Jonngs, seem to liec on shoals of a voleanic
- nature. Those mountains, which present traces
of the action of fire moére or less recent, and
some of which reach nearly nine hundred toises
of elevation, are all situate on the western skirt
of the Smaller West India islands-. Each island

# We have noticed some of these above (vol. iii, p. 575),
after Mr. von Buch, at Lancerota, and at Fortaventura, in
the System of the Canary Islands. Among the smaller islands
of the West Indies, the following islets are entirely calcareous,
according to Mr. Cortes : Marigalante, la Desirad, the
Grand Terre of Guadaloupe, and the Grenadillas. According
to the observations of this ‘naturalist, Curasoa and Bonaire
(Buen Ayre) present only calcareous formations., M.
Cortes divides the West India islands into, 1st, those con-
taining atonce primitive, secondary, and volcanic formations,
like the greater islands; 2nd, those entirely calcareous, (or
at least so considered) as Marigalante and Curasoa; 3rd,
those at once volcanic and calcareous, as Antigua, St. Bar-
tholomew, St. Martin, arid St. Thomas; 4th, those which
display volcanic rocks only, as St. Vincent, St. Lucia, and
St. Eustatia. ’

+ See the observations of Mr. Amle, in his Rapport sur
UEtat du Volcan de lu Guadeloupe en 1797, p. 17.

#
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s not the effect of one single heaving up: most
of them appear to consist of isolated m%m, '
which have been progressively united together*.
The matter has not been emitted from one mouth,
but from several: so that a single island of
small extent contains a whole system of volea- -
noes+-, regions purely basaltic,and others covered
with recent lavas. The volcanoes still burning
are those of St. Vincent, St. Lucia, and Guada-
loupe. The first threw out lavas in 1718 and
1812: in the second there is a continual forma-.
tion of .sulphur by the condensation of vapours,
which issue from thé crevices of an ancient
crater. The last eruption of the volcano of
Guadaloupe took place in 1797, The Solfatara
‘of St. Christopher’s was still burning in 1692.
At Martinico, Vauclin, Montagne Pelée, and -
the crater surrounded by the five paps of Carbet,
- must be considered as three extinguished vol-
canoes. The effects of thunder have been often
confounded in that place with subterranean fire.
No good observation has confirmed the sup-
posed eruption § of the 22nd of January, 1792.
The group of volcanoes in the Caribbee islands

* See abmc, vol. i, ch. 2, p. 255.

+ These phenomena are very well indicated in the fine
geological charts, that Mr. Moreau de Jonnds is going to
publish. .

} Journal de Mines, tom. iii, p 59. In order to ﬂhlblt
in one point of view the whole system of the wlcanoes of the
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resembles that of the volcanoes of tho ancl
; Los Pastos ; craters, with which the subtma
nean fire does not appear to communicate, are
ranged on the same line with burmng craterb;
and alternate with them.

Swmaller West India islands, T shall trace in this note the direc-
tion of the islands from South to N orih.—Grmada, an ancient.
crater, filled with water; boiling springs; basalts between
gt. George and Goave.—St. Fincent, a burmng vo]cano)

" 8t. Lucia, a very active solfatara, named ‘Oualibou, two or
three hundred toises high ; jets of Lot water, by which small
basins are periodically filled.—Martinico, three great extin-
guished volcanoes ; Vauclin, the paps of Carbet, which are
perhaps the most elevated summits of the smaller islands,
and Montagne Pelée. (The height of this last mountain is
probably 800 toises ; according to Leblond, 670 toises ; ac-
cording to Dupuget, 736 toises. Between Vauclin and the
feldspar-lavas of the paps of Carbet is found, as Mr. Moreau
de Jomnts asserts, in a neck of land, a region of ancient’
basalts called La Rocke carrée). Thermal waters of Pré-
cheor’ and Lameutin.—Dominica, completely volcanised.—
Guadaloupe, an active volcano, the height of which; according :
1o Leboucher, is 799 oises, to Amie, 850 toises.—Montserrat,
a solfatara, fine porphyritic lavas with Jarge erystals of feld-

- spar and hornblende, near Galloway, according to Mr.
Nugent.—Nevis, a solfatara.—St. Christopher’s, a solfatara
at Mount Misery.—St. Eustatia, a crater of an extmgmshed
volcano, surrounded by pumice stones, (Trinidad, which is
traversed by a chain of primitive slates, appears to have
anciently formed a part of the littoral chain of Cumana, and
not of the system o(' the mountains of the Caribbee islands,
Edwards’s Hxstory of the West Indies, vol. iii, p. 275+
Dauxion Lavaysse, vol. ii, - 60.
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and on the banks of the Casanare, the Meta, the
Orognoko, and the Ventuario. Father G ili*
has described these commotions in a country
entirely granitic, at the mission of Encaramada,
where they were accompanied by loud explosions.
‘Great fallings in of the earth took place in the
mountain Paurari; and near the rock Aravacoto
a small island disappeared in the Oroonoko.
The undulatory motion continued during a
whole hour. This seemed the first signal of
those violent commotions, which shook the
coasts of Cumana and Cariaco for more than
ten months. It might be supposed, that men
scattered in woods, with no other shelter than
huts of reeds and palm-leaves, had nothing to
dread from earthquakes; but they terrify the
Indians of Erevato and Caura, as a phenomenon
that seldom happens, frightens the beasts of the
forests, and impels the crocodiles to quit the
depth of the waters for the shore. Nearer the
sea, where the shocks are frequent, far from
being dreaded by the inhabitants, they are re-
garded with satisfaction as the prognostics of a
wet and fertile year.

In this dissertation on the earthquakes of
Terra Firma and en the volcanoes of the neigh-
bouring Archipelago of the West India islands,
I have pursued the general plan adopted in this

* Saggio di Storia Americana, vol. ii, p. 6.
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work. 1 have first related a great number'of
solitary facts, and then considered them i ‘in one
general point of view. Every thing a.nqounabs :
in the interior of the Globe the operation of
active powers, which reict, balance, and mo-:
dify one another. The greater our ignorance
of the causes of these undulatory movements,
these evolutions ‘of heat, these formations of
elastic fluids, the more it becomes the duty of
the natural philosopher, to examine the relations
existing between these phenomena at great dis-
tances, and in so uniform a manner. It is only
by considering these various relations under a.
general point of view, and following them on a
large extent of the surface of the Globe, through
formations of rocks.the most different, that we
are led to abandon the supposition of trifling.
local causes, strata of pyrites, or of coa.l set ad
fire®.

# Tu a work in other respects equally rich in ingenious
views and well observed facts, the Geological Essays of Mr,
Steffens (Geognostich-geologische Aufsetae, p. 329, it is asserted,
that, * hot springsy earthquakes, and volcanic erruptions,
take place only where there are strata of coal, because these
alone can furnish materials for combustion, and keep up, in
the great electro-motive apparatus of the Earth, a strong
electrical tension. If travellers have thought they have
observed these phenomena in primitive formations, as recently
in South Awerica, they have confounded,” continues the
author, “the sccondary porphynes (flctzporphyre) which
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The following is the series of phenmena re- ;ﬁ-
magked on the northern coasts of Cumana,
Nueva Barcelona, and Caraccas; and presumed
to be connected with the causes, that produce
earthuakes and eruptlons of lava. We shall

REASTR S

may contain strata of coa! with primitive porphyries.” Ww
have Just described earthquakes in lands entirely granmc, '
vast regwns where, as on the banks of the Oroonoko, no other
formation, primitive or secondary, rests on the granite. We
shall soon see, that boiling springs gush out, as if by prefe.
rence, from granite and gneiss; and that the trachytes, or
trap-porphyries of the Andes, far from belonging to the
formation of red sandstone, or to those fletzperphyrics which
Messrs. Steffens and Freiesleberi have so well described, issue
in the midst of volcanic lands from mica-slate and gneiss. The
nature and disposition of the strata in the interior of the
Earth, especially in primitive formations, appear to me but
little favourable to the hypothesis of a great pile, the action
of which occasions shocks at the surface of the Globe, and
causes (by the chemical action of the electro-motive apparatus)
in brine springs and thermal waters so surprising a constiancy
in their mixtare and specific gravity. (Geogn. Aufs., p. 322
and 335). A person who has lived a long time, like me, in
the Cordillera of the Andes, who has heard these explosions
propagated through the interior of the Globe, who has seen’
those enormous effects of the heaving up of the earth, those
swollen masses, which, bursting, throw out immense quantities
of water, mud, and vapours, finds it difficult not to admit the
existence of cavities, of communications between the oxidated
part of the Globe, and that part which abounds in metalloids,
in sulphurets of silex, and other substances not oxidated. -
See above, chap. ii, vdl. i, p. 256; and chap. iv, vol. i,
p- 237.
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not unaware, tbat naphtha, petrolwm,;gndé
asphaltum are found equally in volcanic an ‘é

secondary reglons* and even more freqnepﬂy
in the latter. Petrolenm is found floating on
the sea thirty leagues North of Trinidad,around
the island of Grenada, Whlch contaxns an ex-
tinguished crater and basalts. - i v 4
~ Hot springs of Irapa, at the North—eastern |
extremity of New Andalusia, between Rio Cambe, '
Soro, and Yaguarapayo. Air-volcano, or Salce,
of Cumacatar, to the South of San Jose and
Carupano, near the northern coast of the con-
tinent, between La Montana de Paria and the
town of Cariaco. Almost constant explosions
are felt in a clayey soil, which is affirmed to be
impregnated with sulphur. Thermal hydrosul- .
phuretted waters gush out with such violence,
that the ground is agitated by very sensible
shocks. It is said, that flames have been fre- |
quently seen issuing out since the great earth-

#* The inflammable emanations (of hydrogen gas containing
naphtha in a state of suspension) of Pietra Mala issue from
the Alpine limestone, which may be traced from Covigliano
to Raticofa, and which lies on ancient sandstone near Scarica
PAsino. Under this ancient sandstone (red sandstone) we
find black transition limestone and the grauwacke (quartzose .
psammite) of Florence. Respecting the asphaltum of the
secondary mountains of Thuringia, see Freiesicben, Kupfer- ‘
schicfer, vol. iii, p. 275 iv, p. 838. (Hausmaun Nordteutsche
Beitr. St. i, p.93.)
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stony crust of the Globe, and scatter desé}atmn
in a country favoured by the most precious. gms
‘of nature. An uninterrupted calm prevails in

1
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1;
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~ the superior atmosphere; but, to use an ex-
pression of Franklin’s more ingenious than true,
the thunder often rolls in the subterranean at-

mosphere, amid that mixture of elastic fluids,

the impetuous movements of which are fre-

quently felt at the surface of the Earth. In

describing the destruction of so many populous

cities, we have given a picture of the greatest

calamities that afflict mankind. A nation, fight-

ing for independance, is suddenly exposed to
the want of subsistence, and of all the neces-
saries of life. Famished, without shelter, the
inhabitants are dispersed through the country.

Great numbers of those, who have escaped from

the ruin of their dwellings, are swept away by

disease. Far from strengthening mutual con-

fidence among the citizens, the feeling of mis-

fortune destroys it ; physical calamities augment
civil discord ; nor does the aspect of a country
bathed with tears and blood appease the fury of
the victorious party.

After the recital of so many calamities, it is
soothing to repose the imagination on consola-
tory remembrances. When the great catastrophe
of Caraccas was known in the United States,
the Congress, assembled at Washington, unani-
mously decreed, that five ships laden with flour
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peach-trees loaded with flowers. This village,
the, Falle, and the banks of the Macarao, fur-
nish great abundance of peaches, quinces, and
other European fruits for the market of Caraccas.
Between Antimano and Ajuntas we crossed the
Rio Guayra seventeen times. The road is very
fatiguing ; yet, instead of constituting a new
one, it would perhaps be better, to change the
bed of the river, which loses a great quantity of
water by the combined effects of filtration and
evaporation. FEach sinuosity forms a marsh
more or less extensive. This loss of water is to
be regretted in asprovince, the whole cultivated
region of which, with the exception of the land
between the sea and the littoral chain of Ma-
riara and Niguatar, is extremely dry. The
rains are much less frequent and less violent in
this place, than in the interior of New Andalu-
sia, at ‘Cumanacoa, and on the banks of the
Guarapiche. Many of the mountains of Ca-
raccas enter the region of the clouds; but the
strata of primitive rocks dip at an angle of’
70° or 80°, and generally toward the North-
West, 5o that the waters are either lost in the
interior of the Earth, or gush out in copious
springs, not toward the South, but to the North
of the mountains of the coast of Niguatar, Avi-
la, and Mariara. The rising of the gneiss and
mica-slate strata toward the South appears to
me, to explain in great part the extreme humi-
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contained nearly eighty negroes; they were
lying on skins of oxen spread upon the ground.
In each apartment of the house were four slaves ;
it looked like a barrack.. A dozen fires were
burning in the farm-yard, where people were
employed in dressing victuals. ‘We were again
struck with the noisy mirth of the blacks, which
almost prevented us from sleeping: The clouds
hindered me from observing the stars; the
Moon appeared only at intervals. The aspect
of the landscape was dull and uniform, and all
the surrounding hills were covered with aloes.
Workmen were employed at a small canal,
which was intended to convey the waters of the
Rio San Pedro 1o the farm, at a height of more
than seventy feet. According to a barometric-
calculation, the site of the hacienda is only fifty
toises above the bed of the Rio Guayra at La
Noria, near Caraccas.

The soil of these countries has been found but
little favourable to the cultivation of the coffee-
tree, which in general is less productive in the
valley of Caraccas, than was imagined when
the first plantations were made near Chacao. In
order to form a general idea of the importance
of this branch of commerce, we must remember,

that the produce of the whole province of Ca-
" raccas in it's greatest prosperity, before the
revolutionary wars of 1812, amounted to fifty
or sixty thousand quintals of coffee. This quan-

YOL. 1V, F
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tity, almost equal to the produce of Guadaloupe
and <Martinico both together, must appear so

much the more considerable, as it is only since
1784, that a respectable citizen, don Bartho-
lomew Blandin, endeavoured to introduce this
branch of culture on the coasts of Terra Firma.
Mr. Depons, in his statistical ‘account of the
Capitania-general of Venezuela, having been able
to give infor mation respecting the state of com-
merce and agriculture only as far as: the year
1804, it will not be uninteresting to add some
documents more recent, and not less exact.
The finest coffee-plantations are now found in .
the savannah of Ocumare, near Salamanca, and
at Rincon, in the mountainous countries of Los
Mariches, San Antonio Hatillo, and Los Budares.
The coffee of the last three places, to the East
of Caraccas, is of a superior quality ; but the
trees bear a smaller quantity, which is attributed
to the height of the spot, and the coolness of
the climate. The greater plantations of the
province of Venezuela, as Aguacates, near Va-
lencia, and Rincon, yield in good years a pro-
duce of three thousand quintals. In 1796 the
total exportation of the province was only four
thousand eight hundred quintals, and in 1804,
ten thousand ; yet it began in 1789 %, The

* I obtained the following information from the custom-
house at La Guayra :
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p;mees varied from Six to elghteen pwstngs per
qmnta.l Atthe Havannah it has sunk as low as
three piastres; but at this period, so disastrous for
the planters, in 1810 and 1812, more than two
millions of quintals of coffee, amounting in value
to ten millions sterling, were accnmnlated in the
warehouses of England *. . i
The extreme predllectlon entertained in thls
province for the culture of the coffee-tree is
partly founded on the circumstance, that the
berry can be preserved during a great num-
ber of years; whereas, notwithstanding every
possible care, cacao spoils in the wa,gehgu_ses
after ten or twelve months. During the long
dissensions of the European powers, at a time
when the metropolis was too weak to protect
the commerce of the colonies, industry was
directed in preference toward productions, of
which the sale was less urgent, and could wait the
* chances of political, and commercial events. I
remarked, that, in the coffee-plantations, the nur-
series are formed not so much by collecting to-
gether those young plants, which accidentally rise
under trees that haveyielded a crop,as byexposing

Exportation of 1789 233 quintals, each 1001bs of Castille.
1992——1489 s
1794——3646
1796——4847
1797——3095
* Colguhoun on the Wealth of the British Empire, 1814, p. 832.
.F2
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the seeds of coffee to germination during five
days,in heaps between plantain leaves. These
seeds are taken out of the pulp, but yet retaining
a part of it adherent to them. When this seed
has germinated, it is sown, and produces plants,
that can bear the ardour of the Sun better than
those, that spring up in the shade in the coffee-
plantations. In this country five thousand three
hundred coffee-trees are generally planted ina
vanega of ground, amounting to five thousand
four hundred and seventy-six square toises*.
This land, if it be capable of artificial irrigation,
costs five hundied piastres in the norther: part
of the province. The coffee-tree bears flowers

only the second year, and it’s flowering lasts only

twenty-four hours. At this time the shrub has

a charming aspect; seen from afar, it appears

covered with snow. The produce of the third

year becomes very abundant. In plantations

well weeded and watered, and recently cultivated,

- we find trees bearing sixteen, eighteen, and even
twenty pounds of coffee. In general however,

* One wanega of Caraccas and Cumana conlains nearly
three almudas, or 28900 square waras, equal to 20754 square
metres. One vanega consequently is nearly equivalent to
two hectares. A legal French acre of 1844 square toises,
which produces in Europe, in land of a middling quality, 1200
‘pounds of corn, or 3000 pounds of patatoes, is a quarter of

a vanega, and would produce, under the torrid zone, neax
1700 pounds of coffee in a year,
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a produce of more than a pound and half or

two pounds cannot be expected from each plant ;
and even this is superior to the mean produce of
the West India islands. Rains at the time pf :
flowering, the want of water for artificial irriga-
tions, and a parasitic plant, a new species of
loranthus, which clings, to the branches, are
extremely injurious to the coffee-treés. When,

in plantations of eighty or a hundred thousand
shrubs, we consider the immense quantity of
organic matter contained in the pulpy berry of
the coffee-tree, we may be astonished, that no

attempts have been made to extract a spirituous

liquor from them *.

* The berries heaped together produce a vinous fermen-
tation, during which a very pleasant alcoholic smell is emitted.
Placing at Caraccas the ripe fruit of the coflee-tree under
an inverted jar, quite filled with water, and exposed to the
rays of the Sun, I remarked, that no extrication of gas took
place in the first twenty-four hours. After thirty-six hours
the berries became brown, and yielded gas. A thermometer,
enclosed in the jar in contact with the fruit, kept at night
4° or 5° higher than the external air. “In the space of
eighty-seven hours, sixty berries, under various jars, yiclded
me from thirty-eight to forty cubic inches of a gas, which
underwent no sensible diminution with nitrous gas. Though
a great quantity of carbonic acid had been absorbed by the
water, as it was produced, I still found 078 in the forty
inches. The remainder, or 0-22, was nitrogen. The carbonic
acid had not been formed by the absorption of the atmos-
pheric oxygen. That which is evolved from the berries of



A

70
" If the troubles of St. Domingo, the aii‘gﬁ:é&%
tation for a time of the price of colonial pro-

“duce, and the emigration of French planters,

were the first causes of the estabﬁshmént"féf
coﬁée—plantéti‘dns on the continent o'f_ - America,
in the island of Cuba, and in Jamaica ; their
produce has far more than compensated the
deficiency of the exportation from the French
West India islands. This produce has aug-
mented in proportion to the population, the
change of customs, and the increasing luxury
of the nations of Turope. The island of St.
Domingo exported in 1780, in the time of Mr.
Necker, near seventy-six miltions of pounds * of
coffee. The exportation in 1812 and the three
preceding years still amounted, according to the
researches of Mr. Colquhoun, to thirty-six mil-

the coffee-tree slightly moistened, and placed in a vial with
a glass stopple filled with air, contains alcohol in suspension ;
nearly as the foul air, which' is formed in our cellars during
the fermeniation of must, On agitating the gas in contact
with water, the latter acquires a decidedly alcoholic flavour.
How many substances are perhaps contained in a state of

suspension in those mixtures of carbonic acid and hydrogen,
which are called deleterious miasmata,

and which rise every
where under the tropics,

in marshy grounds, on the shores of
the sea, in the forests where the soil js strewed with dead
Yeaves, rotten fruits, and putrefying insects !

. * Always French pounds, containing 9216 grains. 112
English pounds = 105 French pounds; and 110 Spanish
pounds = 93 French pounds, © :
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~from the Isles of France and Bourbon, and
thirty millions from Arabia and Java, we shall
find the whole consumption of Europe* in
1817 was not far from one hundred and forty
millions of pounds. In the inquiries I made
concerning colonial produce in 1810, I fixed on
a smaller quantity 4. This enormous consump-
tion of coffee has not diminished that of tea, the
exportation of which from China has augmented
- more than one fourth in the last fifteen years }.
Tea could be cultivated as well as coffee in the
mountainous parts of the provinces of Caraccas
and Cumana. Every climate is there found
rising in stages one above another; and this
new culture would succeed there as well as in
the southern hemisphere, where the government
of Brazil, nobly protecting at the same time
industry and religious toleration, suffered at
- once the introduction of tea, of the Chinese, and-
of the dogmas of Fo. It is not yet a century
since the first coffee-trees were planted at

* The consumption of France is generally estimated (rather
high) at twenty-three millions of pounds. But the population
of France is about one sixth of that of all Europe.

+ Essai polit, sur le Mezique, xol. ii, p. 435. y

1 The exportation of tea from Canton, from 1804 to 1806,
Was on a mean 260,000 pikles, or thirty-one millions of
pounds annuall y. The consumption of Great Britain exceeds
twenty millions, See as above, vol. ii, p‘. 658 ; and Colqu-~
houn, p. 334 ; Appendiz, p. 8, 26, 34,



 Swinam, and in the West India islands, and
already the produce of America amounts to
fifteen millions of piastres, reckomng the qmm—;al
of coffee at fourteen piastres only. :

1 On the eighth of February we set out at
sunrise, to cross Higuerota, a group of lofty
mountains, which separate the two longitudinal
valleys of Caraccas and Aragua. After having
passed, near Las Ajuntas, the junction of the
two small rivers San Pedro and Macarao, which
form the Rio Guayra, we ascended a steep hill
to the table-land of La Buenavista, where we
saw a few lone houses. The view extends on
the North-West to the city of Caraccas, and on
the South to the village of Los Teques. The
country has a savage aspect, and is thickly
wooded. We had gradually lost the plants of
the valley of Caraccas*. We were eight hun-

* The Flora of Caraccas is characterized chiefly by the
following plants, which grow between the heights of four
hundred and six hundred toises, Apura martinicensis,
panicum mierdnthum, parthenium hysterophorus, vernonia
odoratissima (pevetera, the flowers of which have a delicious
smell of heliotropium), tagetes caracasana, t. scoparia of La«
gasca (introduced by Mr. Bonpland into the gardens of Spain),
croton fispidus, smilax scabtiusculus, limnocharis Auwnboldti
‘Rich., equisetum ramosissimum, heteranthera alismoides, gly-
cine punctata, hyptis Plumeri,” pavonia cancellata Cav., sper-
macoce rigida, crotalaria acuti ifolia, polygala nemorosa, stachy.
tarpheta mutabilis, cardiospermum ulmaceum, amaranthus
caracasanus, elephantopus strigosus, hydrolea mollis, alter-



dred and thirty-five toises above the level of the

ocean, ‘which is almost the height of Popayan ;
‘but the mean temperature of this place is pro-
bably only 179 or 18°%, The road over these
mountains is much frequented; we met at
“every step long files of mules and oxen; it is
the great road leading from the capital to Vie-
toria, and the valleys of Aragua. The road is
wt out of a talcose gmwlss'f- in a state ef de-

nanthera caracasana, eupatonum amydaknum, elytrana _fas-'
ciculate, salvia fimbriata, angelonia salicaria, heliotropium
strictum, convolvulus batatilla, rubus jamaicensis, datura arbo-
vea, dalea enneaphylla, buchnera rosea, salix Rumboldtianc
'Willd., theophrasta longifolia, tournefortia ‘curacasana, lihg'a
cmerea, i. ligustrina, i. sapindioides, i. fastuosa, schwenkia
patens, erythrina mitis. The most agreeable places for her-
‘borizations pear Caraccas are the ravines of Tacngua, Tipe,
Cotecita, Catoche, Anauco, and Chacaito, (With respect to
~ plants that grow between the heights of 800 and 1300 toises
- on the Silla, in the region of the befarias, the trixis nerei-
folia, and the myrica caracasana, sec above, chap. xiii, vol.
iii, p. 494—505.)  In the four works of ‘descriptive botany,
which we have ipublished, ‘the ‘Plantes Eguinoriales, the Mono-
graphie ‘des Rhewia, that of the Melastomes, and the Nova
Greneru, the ‘plants of the different parts of Spanish America
are collected aud ‘arranged ‘in natural families'; dn this
Personal Narvitive 1 endeavour to bring together what be-
longs to the same place, not in order to give a Flora, but to -
enable the botanicalireader to form an idea of the physiog-
nomy of the country, and the aspect of vegétation,
* Prom 13'6° to 14:4° Reaumur. . : ‘
+ The direction of ‘the strata of ‘gneiss varies ; it is either

- hor.'3-4; dipping to the N, W, or hor, 8 2, dipping to the
8. E,



doimposition: - A clayey soil mixed with spargled
of mica covered the rock, to the thickness of
three feet. Travellers suffer from the dust in
winter, while in the rainy season the place is
changed into a slough. On descending the
table-land of Buenavista, about fifty toises to-
ward the South-East, an abundant spring, gush-
ing from the gneiss, forms several cascades sur-
rounded with the thickest vegetation. The path
leading to the spring is so steep, that we could
touch with our hands the tops of the arborescent
ferns, the trunks of which reach a height of
more than twenty-five feet. The surrounding
rocks are ‘covered with jungermannmias and
hypnoid mosses, The torrent, formed by the
spring, and shaded with heliconias*, uncovers,
as it falls, the roots of the plumerias+, cu-

-
¢

* Mr. Bredemeyer, who has in his possession valuable
manusoripts on the plants of Caraccas, has described a musa-
ceous plant under the name of heliconia cassopa. It grows
only iin very temperate or cold .places. We know not whe-
ther ‘it be the species of the Silla (see chap. xiii, vol. iii, p.
501), for Messrs. Bredemeyer and Bose did mot reach the
summit of that mountain, or see the befarias of soelevated a
region.

+ The red jessamine-tree, frangipanier of the French West
India islands. The plumeria, so common in the gardens of
the Tndians, has been very seldom found ina wild state. It
is mixed here with the piper flagellare, the spadix of which
sometimes reaches three ‘feet long. With the new kind of
fig-tree, which we have ‘called ficus gigantea (‘Nov. Generay
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pevs ¥, browneas, and ficus giganteas. « This
: humld spot, infested by serpents, yresents a rich
harvest to the botanist. The brownea, which the
inhabitants call rosa ¢! monte, or palo de Cruz,
bears four or five hundred purple flowers toge-

ther in one thyrsis; each flower has invariably

eleven stamina, and this majestic plant, the
trunk of which reaches the height of fifty or

vol. ii, p.48), because of it’s attaining the height sometimes
of a hundred feet,-we find in the mountains of Buenavista,
and of "Los Teques, the ficus nympheifolia of the garden of
Schoenbrun, introduced into our hot-houses by Mr. Brede-
meyer. I am certain of the identity of the species, found in
the same places; but is it really the f nympheifolia of
Linneus, which is supposed to be a nmative of the East In-
dies? This I doubt.

. # Tn the experiments which T made at Caraccas, on the
air that circulates in plants, I was struck with the fine
spectacle, which the petioles and leaves of the clusea rosea
display, when slit open under water, and exposed to the
rays of the Sun. FEach trachea gives out a current of gas,
which is purer by 0'08 than atmospheric air. The phenome-
non ceases, the moment the apparatus is placed in the shade.
There is also but a very slight disengagement of air at the
two surfaces of the leaves of the clusia exposed to the Sun
without being slit open. The gas inclosed in the capsules
of the cardiospermum vesicarium appeared to me to contain
the same proportion of oxygen as the atmosphere, while that
contained between the knots, in the hollow of the stalk, is
generally less pure, containing only from 012 to 015 of
oxygen. It is necessary to distinguish betiveen the air
circulating in the trachesw, and that which is stagnant in tho
great cavities of the stems and pericarps,
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smfy feet, is becoming rare, because it's wood
yields a highly valued charcoal. The soil is"
covered with pine-apples, hemimeris, polygala,’
and -melastomas. A climbing gramen® unites
!ogether with it’s light festoons trees, the pre-
sence of which attests the great coolness of the -
climate of these mountains. Such are the
aralia capitata 4, the vismia caparosa, and the
clethra fagifolia. Amid these plants, peculiar
to the fine region of the arborescent ferns (re-
gion de los helechos ) some palm-trees rise in the
openings, and some scattered groups of guarumo,
or cecropia with silvery leaves, the trunks of
which, of small thickness, are of a black colour
toward the summit, as if they had been burnt
by the oxygen of the atmosphere. We are
surprised to find so neble a tree, which has the
port of the theophrasta and the palm-tree, bear-
ing generally only eight or ten terminal leaves.
The ants, that inhabit the trunk of the guarwmo,
or jarumo, and destroy the interior cells, seem
to impede it’s growth. We had already made
one herborization in the temperate mountains
of Higuerota, in the month of December,
accompanying the capitania-general, Mr. de
Guevara, in an excursion with the intendant of

* Carice. - See vol. iii, p. 17. :
+ Candelero. 'We fonud it also at la Cumbre, at a height
of 700 toises,
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the province to the Falles de Aragua. Mv.«
Boupland then found in the thickest part of the
forest some plants of aguatire, the wood of
which, celebrated for it's fine red colour, may
one day become an article of exportation to
Europe. It is the sickingia erythroxylon des-
cribed by Messrs. Bredemeyer and Willdenow.
- Descending the woody mountain of Higue-
rota toward the South-West, we reached the
small village of San Pedro ¥, situate in a basin,
where several valleys meet, and which is almost
three hundred toises lower than the table-land
of Buenavista. Plantain-trees, potatoes -, and
coffee were cultivated together on that spot.
The village is very small, and the church was
not yet finished. 'We met at an inn (pulperia)
several European Spaniards employed at the
tobacco office. Their ill humour formed a sin-
| gular contrast with our disposition. Fatigued
with the road, they vented their displeasure in
complaints and maledictions against the wretch-
ed country (estas tierras infelices), where they
~were doomed to live; while we were never
wearied of admiring the wild scenery that
surrounded us, the fertility of the soil, and the
mildness of the climate. Near San Pedro, the
talcose gneiss of Buenavista passes into a mica-

* Absolute height, 534 tojses.
+ Solanum tuberosum,



slate filled with gamets, and pontmnm;snboﬂ ‘
dinate beds of serpentine. This situation jhas
some analogy with that of Zeeblitz in Saxony.
The serpentine, very pure and of a fine green,
varied with spots of a lighter tint, often appears
only superimposed on the mica-slate. 1found
in it a few garnets, ‘but no metalloid diallage.

The valley of San Pedro, through which flows
the river of the same name, separates two great
masses of mountains, Higuerota and Las Cocuy-
zas.  We ascended toward the West by the
small farms of Las Lagunetas and Garavatos,
These are only solitary houses, which serve as
inns, and where the mule-drivers find ‘their
favourite beverage, the guarapo, or fermented
juice of the sugar-cane; intoxication is very
common among the Indians who frequent this
road. ~ Near Garavatos there is a mica-slate
rock of a singular form, that of a ridge, or steep
wall, crowned by a tower. We opened the
barometer at the highest point * of the mountain
Las Cocuyzas, and found ourselves almost at
the same elevation as on the table-land of
Buenavista, which is scarcely ten toises higher,

The prospect at Las Lagunetas is extensive,
but rather nniferm. This mountainous and un-
cultivated ground between the sources of the

¥ Absolute height 845 toises,
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Guayra and the Tuy is more than twenty-five
square leagues. We there found only one
miserable village, that of Los Teques, to the
South-East of San Pedro. The soil is in some
sort furrowed by a multitude of valleys, the
smallest of which, parallel with each other,
terminate at a right angle in the largest valleys.
The back of the mountains is of an aspect as
monotonous as the ravines ; it has no pyramidal
forms, no ridges, no steep declivities. I am
inclined to think, that the undulation of this
ground, for the most part gentle, is less owing
to the nature of the rocks, to the decomposition
of the gneiss for instance, than to the long abode
of water, and the action of currents. The lime-
stone ‘mountains of Cumana exhibit the same .
phenomenon to the North of Tumiriquiri *,
From Las Lagunetas we descended into the "
valley of the rio Tuy. This western slope of the
mountains of Los Teques bears the name of Las
Cocuyzas ; it is covered with two plants with
agave leaves ; the maguey of Cocuyza, and the
maguey of Cocuy. The latter belongs to the
Benus yucca f. It's sweet and fermented juice
yields a spirit by distillation ; and I have seen
the young leaves of this: plant eaten. The

* See chap, vi, vol. iii, p. 96.
t It is our yucea acaulis, Nov, Gen., vol, i, p, 289.
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ﬁbres of the full-grown leaves . furnish cords of
extraordinary strength*. Leaving the matn-

tains of Higuerota and Los Teques, we entered

a highly cultivated' country, covered with ham-

lets and villages; several of which would in

Europe be called towns. From East to West, on
aline of twelve leagues, we passed La Vlctona,

San Matheo, Turmero, and Maracay, containing

together more than 28,000 inhabitants. The

plains of the TuyA may be considered as the

eastern extremity of the valleys of Aragua,

extending from Guigne, on the borders of the
‘lake of Valencia, as far as the foot of Las

Cocuyzas. A barometrical measurement gave -
me 295 toises for the absolute height of the

Valle del Tuy, near the farm of Manterola, and

922 toises for that of the surface of the lake.

The Rio Tuy, flowing from the mountains of

Las Cocuyzas, runs first toward the West, then -
turning to the South, and to the East, it takes
it’s direction along the high savannahs of Ocu-
mare, receives the waters of the valley of Carac-
cas, and reaches the sea near Cape Codera. It
is-the small portion of it's basin directed toward
the- West, that, geologically speaking, ‘would
seem to belong to the valley of Aragua, if the

» At the clock of the cathedral of Caraccas, a cord of
raguey, five lines in diameter, has sustained for fifteen
years a weight of 350 pounds ‘

VOL, 1V. G
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hills of calcareous tufa, which interrupt the con-
tinuity of these valleys between Consejo and La
Victoria, did not deserve some consideration.
We shall here again remind the reader, that the
group of the mountains of Los Teques, eight
hundred and fifty toises high, separates two
longitudinal walleys, formed in gneiss, granite,
and mica-slate ; the easternmost of which, con-
taining the capital of Caraccas, is 200 toises
higher than the western valley, which may be
considered as the centre of agricnltural industry,
Accustomed for a long time to a moderate
temperatare, we found the plains of the Tuy
extremely hot, although the thermometer kept
in the day, between eleven in the morning and
five in the afternoon, at only 23° or 24°, The
nights were of delightful coolness, the tempera-
ture falling as low.as 17:6°*.  As the heat gra-
dually abated, the air became more fragrant
with the odour of flowers. We remarked above
all the delicious perfume of the lirio hermoso-, a
" new species of pancratium, of which the flower,
~eight or nine inche$ long, adorns the banks of
the Rio Tuy. We spent two very agreeable days
at the plantation of don Jose de Manterola, who
in his youth had accompanied the Spanish em-
bassy to Russia. Brought up and patronised by

* 14« Reaumur.
t Paveratinm undylatum ( Noy, Gen., vol. 1, p. 280).



Mr. de Xavedra, one of the most enlightent
intendants of Caraccas, he was going to*if"feﬁf;'
bark for Europe, when that celebrated statese
man became minister. But the governor of the
province, dreading the influence of Mr. de Mon-
terola, caused him to‘be arrested in the port;
and when orders arrived from the court fo put
an end to so arbitrary a confinement, that
minister was already out of favour. At a dis-
tance of one thousand five hundred leagues
from Equinoxial America, it is not easy to arrive
in time to profit by the power of a man in
place. ‘ - Sittel
The farm we inhabited is a fine plantation of
sugar-canes. The ground is as smooth as the ‘
bottom of a drained lake. The Rio Tuy winds |
among grounds covered with plantains, and a
little wood of hura crepitans, erythrina corallo-
dendron, and fig-trees with nymphea leaves.
The bed of the river is formed of pebbles of
quartz. 1 never met with more agreeable
baths than those of the Tuy. The water, as
clear as crystal, preserves even in the day a
temperature of 18°6°; a considerable coolness
for these climates, and for a height of three
hundred toises: but the sources of the river are
in the surrounding mountains. The house of
the proprietor, situate on a hillock, of fifteen or
twenty toises of elevation, 18 surrounded by the
casas of the negroes. Those who are ‘married
a2
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‘ provide food for themselves. Here, as every :
where else in the valleys of Aragna, a small
spot of ground is allotted to them to cultivate ;
and where they labour on Saturdays and Sundays,
the only days in the week that they are free.
They keep poultry, and sometimes even a pig.
Their masters boast of their happiness, as in the
North of Europe the great landholders like to
descant upon the ease which the peasa.nts enjoy,
who are attached to the glebe. The day of our
arrival we saw three fugitive negroes brought
back ; they were slaves newly purchased. I
dreaded having to witness one of those punish-
ments, which, wherever slavery prevails, de-
stroys all the charm of a country life. Happily
these blacks were treated with humanity. :
In this plantation, as in all those of the pro-
~ vince of Venezuela, three species of sugar-cane
can be distinguished even at a distance by the
colour of their leaves ; the ancient Creole sugar-
cane, the Otaheite cane, and the Batavia cane.
The first has a leaf of a deeper green, the stem
less thick, and the knots nearer together. This
sugar-cane was the first introduced from India
into Sicily, the Canary Islands, and the West
Indies. - The second is of a lighter green; and
it's stem is higher, thicker, and more succulent.
The whole plant displays a more luxuriant ve-
getation. “We owe this plant to the voyages of
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Bougmnwlle, Cook, and Bligh *. Bdufgmnvﬂle .
carried it to the Isle of France, whence it f)asaed
to Caygnne, Martinique, and, since 1792, ‘to
the rest of the West India islands. The sugar-
- cane of Otaheite, the fo of those islanders, is
one of the most important acquisitions, for which
colonial agriculture is indebted to the travels of
naturalists. It yields not only one third more
of "juice than the creolian cane on the same
space of land; but from the thickness of it’s
stem, and the tenacity of it's ligneous fibres, it
furnishes much more fuel. This last advantage
is important in the West Indies, where the de-
struction of” the forests has for a long time
obliged the planters to use the canes deprived of
their juice, to keep up the fire under the boilers.
But for the knowledge of this new plant, the
progress of agriculture on the continent of Span-
ish America, and the introduction of the East
Indian and Java sugar, the revolutions of St.
Domingo, and the destruction of the great sugar
plantations of that island, would have had a
more sensible effect on the prices of colonial pro-
duce in Europe. The Otaheite sugar-cane was
carried from the island of Trinidad 4 to Carac-

* See my Tubleaur de la Nature, tom. i, p. 74; Nov. Ge-
nera, tom. i, p. 181; and a note of Messrs. Thouin and Du
Buc in the Foyage a la Trinité, vol. ii, p. 8357—362. "

+ By the care of Messrs. Don Simon de Majora, Martin,
Iriarte, Mannel Ayala, and Andres Ibarra.
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_eas.” From Caraccas it passed to Cucuta and
San Gil in the kingdom of New Grenada *,. In
our days it’s cultivation during twenty-five yeags
has almost entirely removed the apprehension,
which was at first entertained, that, transplant-
ed to America, the plant would by degrees de-
generate, and become as slender as the creole
cane. If it be a variety, it is a very. constant
one. The third species, the. violei; sugar-cane,
called Cana de Batavia, or de Guinga—, 1is cer-

~ tainly indigenous in the island of Java, where
it is cultivated in preference in the districts of
Japara and Pasurman . It's foliage is purple
and very broad ; and it is preferred in the pro-
vince of Caraccas for rum. The Zablones, or
grounds planted with sugar-canes, are divided
by hedges of a colossal gramen; the latta, or
gynerium with distich leaves. At the Tuy men
were employed in finishing a dyke, to form a ca-

«nal of irrigation. This enterprise had cost the
proprietor seven thousand piastres for the ex-
pense of workmanship, and four thousand pias-
tres for the costs of lawsuits in which he was
engaged with his neighbours., While the law-
yers were disputing about a canal, of which only

* Under the name of Caiia solera. Seo a paper by D.

Eloy de Valenzuela, incumbent of Bucaramanga, in the Se-
man de Santa Fe, tom, ii, p- 13. y

+ Raffles, Hist. of Java, tom. i, p. 124,
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one half was finished, Mr. de Manterola began

- to doubt even of the possibility of carrying the

“plan into execution. I took the level of the
ground with a lunette d’epreuve, on an artificial
horizon, and found, that the dam had been con-

~structed eight feet too low. What sums of mo-

ney have I seen expended uselessly in the Span-

- ish colonies, for undertakmgs founded on errone-

ous levelling !

The valley of the Tuy has it’s “gold mine,”

- like almost every part of America inhabited by
Whites, and backed by primitive mountains. I
was assured, that, in 1780, foreign gold-gather-
ers were seen to pick up grains of that metal,
and to establish a place for washing the sand in
the ravine of the Oro. - An overseer, or major-
domo;, of a neighbouring plantation, had follow-
ed these indications; and after his death, a
waistcoat with gold buttons being found among
his clothes, this gold, according to the logic of
these people, could only have proceeded from a
-vein, which the falling-in of the earth had ren-
dered invisible. In vain I objected, that I eould
not, -by the mere view of the soil, without dig-
ging a large trench in the direction of the vein,
well judge of the existence of the mine; I was

: compelled to yield to the desire of my hosts.
For twenty years past the major-domo’s waist-
coat had been the subject of conversation in the
country.  Gold extracted from the bosom of the
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Earth is far more alluring in the eyes of the vul-
garsthan that which is the produce of agricultu-
ral industry, favored by the fertility of the soil,
and the mildness of the climate. . : Zi o
'To the North-West of the Hacienda del ’I‘uy,
in the northern range of the chain of the coast,
we find a deep ravine, called Quebrada Seca, be-
cause the torrent, by which it was formed, loses -
it's waters through the crevices of the rock, be-
fore it reaches the extremity of the ravine. The
“whole of this mountainous country is covered
‘with a thick vegetation. We there found the
same verdure as had charmed us by it's fresh-
ness in the mountains of Buenavista and Las
Lagunetas, wherever the ground rises as high as
the region of the clouds, and where the vapours
of the sea have free access. In the plains, on
the contrary, as we have observed above, many
trees are stripped of a part of their leaves during
the winter ; and when we descend into the val-
ley of the Tuy, we are struck with the almost
hybernal aspect of the country. The dryness of
the air is such, that the hygrometer of Deluc *

* The following is a series of hygrometrical observations,
which T made in the valleys of the Tuy and Aragua, in the
shade, the whalebone hygrometer having been carefully re-
daced to the point of extreme humidity, Hacienda de Mon-
terola (altitude 295 toises). On the 11th of February, at
1 o'clock ; hygr. 36:8°, therm. cent. 26:6°: at 4; hygr.
347, th, 27°5°: at 12 (midnight), hygr. 38:8°, th, 22:5%



89

kéeps day and night between 36° and 40°. Far
from the river we scarce find a few huras or
piper trees extend their foha.ge over thickets
destitute of verdure. This phenomenon seems
owing to the dryness of the air, which attains it’s
maximum in the month of February; and-'ndt,
as the European planters assert, “ to the s
of Spain, of which the empire extends as far as
the torrid zome.” It is only plants transported

The 12th of Feb., at 22 in the morning, hygr. 37-8°, th.
95° : at 3, hygr. 85°, th. 26:2°: at 11, hygr. 42:6°, th.
21:2°. Hacienda de Cura (altitude 226 foises). The 14tk

of Feb. at 2, hygr. 352°, th. 27:5°: at 4, hygr. 34°, th,

281°: at 5° 30/, hygr. 842>, th. 26:3°: at 7, hygr.
367%, th. 25°: at 12, hygr.39:5°. On the 15th of Feb.

at 2" 30/, hygr. 342°, th, 25°: at 11, hygr. 37:6° 'th.
23'7°.  The 16th of Feb. at 18, hygr. 38:5°, th. 20°: at 21,

hygr. 39°7°, th. 23:3°: at 3" 30’, hygr. 35:2°, th. 26:2°:

at 9, hygr. 37°6°, th. 23:3°: at 11, hygr. 38'6°, th. 22:7°.

The 17th of Feb. at 19, hygr. 39:6°, th. 21°2°: at 1, hygr.

852°, th. 26:3°: at 12, hygr. 37-4°, th.22'6°. The 19th

of Feb. at 4, hygr. 34°, th. 25'2°; at12, hygr. 38°7°, th.

22:5°.  During all these observations the sky was clear,

and without clouds. ~The mean humidity of the mouth of
February appeared to have been in the valleys of Aragua,

35° —36° of Deluc, or 70:8°—72° of Saussure, with a mean
temperature of 243°. These numbers indicate a consider-
able dryness, if we recollect the usual state of the hygrome-
ter between the tropics. (See chap. iii, vol. 11, p. 88—90.)
At Paris, and at Geneva, the humidity of the months, the

mean temperature of which reaches 18°% is above 82" of
Saussure.
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from one hemisphere to the other, which, “in
theiw organic funetions, in the developement of
their leaves and flowers, still retain their rela-
tions to a distant climate ; and, faithful to their
habits, follow for a long time it’s periodical
changes. In the province of Venezuela the trees
stripped of their foliage begin to remew their
leaves nearly a month before the rainy season.
It is probable, that at this period the electrical
equilibrium of the air is already disturbed, and
the atmosphere, although not yet clouded, be-
comes gradually more humid. - The azure of the
sky is paler, and the elevated regions are loaded
with light vapours, uniformly diffused. This
season may be considered as the awakening of
nature ; it is a spring, which, according to the
received language of the Spanish colonies, pro-

claims the beginning of winter, and succeeds to
the heats of summer *.

Indigo was formerly cultivated in the Quebra-

da Seca ; but as the soil covered with vegeta-
tion cannot there concentrate so miich heat as
the plains and the bottom of the valley.of the
Tuay receive and radiate, the cultivation of coffee
has been substituted in it’s stead. As we ad-

* That part of the year most abundant in rain is called

+ winter; so that in Terra Firma the season, which begins by

the winter solstice, is designated by the name of summer;

and it is usual to hear, that it is winter on the mountains, at
the time when summer prevails in the neighbouring plains.

S 1
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vinced in the ravine we found the moisture in-
~crease. . Near the Hato, at the northern extre-
mity of the Quebrada, a torrent gushes down on
sloping beds of gneiss. An aqueduct was there
forming, to convey the water to the plain.
Without irrigation, the progress of agriculture is
null in these climates. A’ tree of monstrous size
fixed our attention *. It lay on the slope of the
- mountain, above the house of the Hato. At
the least sinking of the earth, it’s fall would
have crushed the habitation whick it shaded ; it
had therefore been burnt near it’s foot, and cut
down in such a manner, that it fell between some
enormous fig-trees, which prevented it from rol-
ling into the ravine. We measured the fallen
tree; and though it's summit had been burnt,
the length of it’s trunk was still one hundred
and fifty-four feet+. It was eight feet in dia-
meter near the roots, and four feet two inches at
the upper extremity.

Our guides, less anxious than ourselves to
measure the bulk of trees, continually pressed
us to proceed, and seek for the ‘ gold mine.”
This part of the ravine, little frequented, is not
uninteresting. We made the following observa-
tions on the geological’ constitution of the soil.
At the entrance of the Quebrada Seca we re-

* Hura crepitans,

t+ French measure, nearly fifty metres.



02

marked great masses of primitive saccharoidal
limestone, tolerably fine grained, of a bluish tint;
and traversed by a great number of veins of cal-
careous spar of a dazzling whiteness. These
calcareous masses must not be confounded with
the very recent depositions of tufa, or carbonat
of lime, that fill the plains of the Tuy; they
form beds of mica-slate, passing into a talc-
slate*.  The primitive limestone often simply
- covers this latter rock in - concordant stratifica-
tion+. Very near the /ato the talcose slate be-
comes entirely white, and contains small layers
of soft and unctuous graphic ampelite ¥.  Some
pieces, destitute of veins of quartz, are a real
granular graphite, which might be of use in the
arts. The aspect of the rock is very singular in
those p'laces where thin plates of black ampelite
alternate with thin, sinuous, and satiny plates
of a talcose slate white as snow. It would seem
as if the carbon and iron, which in other places
colour the primitive rocks, are here concentrated
-in the subordinate strata.
Turning toward the West we reached at length
the ravine of gold ( Quebrada del Oro). We

. *® Real talkschicfer of Werner, without garnets or serpen-
tine, not eurite or weisstine. It is rather in the mountams of
Buenavista, that the gneiss manifests a tendency to pass into
eurite,
% Direction hor. 8:5°; dip 70° South-East.
- Zcu'lzcnscllwfer.



93

hardly recognized the vestige of a vein of quartz
on the slope of a hill. = The falling down: of the
earth caused by the rains had changed the sur- -
face of the ground, and rendered it impossibleto
make any observation. Great trees We_!'ef grow-
ing in the same places, where the gold-washers
had worked twenty years before. - It is proba-
ble, that- the mica-slate contains here, as near
Goldcronach in Franconia, and in the country
- of Saltzbourg, auriferous veins; but how is it
possible to judge whether this vein be worth the
expense of being wrougnt, or whether the ore
~ occur only in nodules, and in less abundanee
in proportion as it is so rich? In order to de-
rive some advantage from our fatigues, we
made a long herborization in the thick forest,
that extends beyond the lafo, and abounds in
cedrelas, browneas, and fig-trees with mym-
phea leaves. The trunks of these last are co-
vered with very odoriferous plants of vanilla,
which in general flower only in the month of
April, We were here again struck with those
ligneous exérescences, which. in the form of
ridges, or ribs, augment in so extraordinary a
manner, and as far as twenty feet above the
ground, the thickness of the trunk of the fig-
trees of America. I found trees twenty-two
feet and half in diameter near the roots. These
ligneous ridges sometimes separate from the
trunk at a height of eight feet, and are trans.
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formed into cylindrical roots two feet thick.
Theetree looks as if it were supported by but-
‘tresses. This scaffolding however does not pe-
~ netrate very deep into the earth. The lateral
roots wind at the surface of the ground, and
when at twenty feet distance from the trunk
they are cut with a hatchet, we see the milky
juice of the fig-tree gush out, which, when de-
prived of the vital influence of the organs of the
tree, is altered and coagulates. What a won-
derful combination of cells and vessels exists in
these vegetable masses, in these gigantic trees
of the torrid zone, which without interruption,
perhaps during a thousand years, prepare nu-
tritious fluids, raise them to the height of one
hundred and eighty feet, convey them down
again to the ground, and conceal beneath a
rough and hard bark, under the inanimate
layers of ligneous matter, all the movements of
organic life ! '
I availed myself of the clearness of the nights,
to observe at the plantation of Tuy two emer-
sions of the first and third satellites of Ju-
piter. - These two observations gave, according
to the tables of Delambre, long. 4% 39" 14" ;
and by the chronometer I found 4% 39/ 10,
These are the last occultations T observed be-
fqre my r:etum from the Oroonoko ; they served
t‘o. fix Wlth some accuracy the eastern extre-
ity of the valleys of Aragua, and the foot of
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the mountains of Los Cocuyzas. I found by
meridian altitudes of Canopus the latitude of
the Hacienda de Manterola, on the 9th of Fe-
bruary, 10° 16" 55”; the 10th of February,
10° 16/ 34”. Notwithanding the extreme dry-
ness of the air, the stars twinkled even at alti-
tudes of 80°; a very rare phenomenon in this
zone, and which perhaps announced the end of
the fine season. The dip of the needle was
41'6° (cent. div.) ; and 228 oscillations in ten
minutes time indicated the intensity of the mag-
netic power. The variation of the needle was
'4° 30" North-East. During my stay in the
valleys of Tuy and Aragua, the zodiacal light
appeared almost every night with extraordin-
ary brilliancy. I had perceived it for the first
time between the tropics at Caraccas, on the
18th of January, after seven in the evening.
The point of the pyramid was at the height of
53°. The light totally disappeared at 9" 35
(apparent time), nearly 8 50° after sunset,
without any diminution in the Sserenity of the
sky *. La Caille, in his voyage to Rio Janeiro
and the Cape, had already been struck with the
beautiful appearance displayed by the zodiacal
light between the tropics, not so much on ac-

# On the 15th of February, the total disappearance took
place 2" 50/ after sunset. Altitude of the pyramid, 50°
above the horizon. '
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count of it's less inclined position, as of the
greater transparency of the'air *. It would ap-
pear singular, that long before Childrey and
Dominic Cassini, the navigators who frequented
_ the seas of the two Indies had not directed the
attention of the philosophers of Europe toward
this light, of a regular form and progress, if we
did not know how little, till the middle of the
eighteenth century, mariners were interested by
any thing, that had not an immediate relation
to the course of the ship, and the demands of
‘navigation. |
However brilliant the zodiacal light in the
dry valley- of Tuy, I have observed it more
beautiful still at the back of the Cordilleras of
Mexico, on the banks of the lake of Tezcuco,
~eleven hundred and sixty toises above the sur-
face of the ocean. On this table-land, the hy-
grometer of Deluc goes back as far as 15° 4-;
and under 21 inches eight lines of barometrical
pressure the extinction of light is <= weaker
than on the plains. In the month of January,
1804, the light rose sometimes to more than 60°
above the horizon. The Milky Way appeared

_* It was the great serenity of the air, that caused this

phenomienon to be remarked, in 1668, in the arid plains of
Persia.

t To 428°, Sauss., at the temperature of 284° eent.
therm,
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to ‘grow paler compared with the brilliancy of
the zodiacal light; and if small, bluish, seat-
tered clouds were accumulated toward the
West, it seemedaSIftheMoonwere going to
rise. )
I must here relate another very mgiﬂar fact;,
which is several times noted in my private
journal written on the spot. On the 18th of
January, and the 15th of February, 1800, the
intensity of the zodiacal light changed in-a very
perceptible manner, at intervals of two or three
minutes. Sometimes it was very faint, at others
it surpassed the brilliancy of the Milky Way in
Sagittarius. The changes took place in the
whole pyramid, especially toward the interior,
far from the edges. During these variations of
the zodiacal light, the hygrometer indicated a
considerable dryness. The stars of the fourth
and fifth magnitude appeared constantly to the
naked eye with the same degree of light. No
stream of vapour was visible, nothing seemed to
alter the transparency of the atmosphere. In
other years I saw the zodiacal light augment in
the southern hemisphere half an hour before it's
disappearance. Dominic Cassini admitted *,
“ that the zodiacal light was feebler in certain
years, and then returned to it's former bril-
liancy.” He thought, that these slow changes

* Miém. de I Académie, vol, viii, p. 164 and 208.
VOL. 1v, XL
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were connected with ¢ the same emanations,
which render the appearance of spots and facule
periodical on the solar disk.” But this excellent
observer does not mention those changes of
intensity in the zodiacal light, which I have
several times remarked between the tropics, in
the space of a few minutes. Mairan* asserts,
that in France it is common enough to see the
zodiacal light, in the months of February and
March, mingling with a kind of Aurora Borealis,
which he calls undecided, and the. nebulous
matter of which spreads itself all around the
horizon, or appears toward the West. 1 very
much doubt, that, in the observations I have
been relating, there was any mixture. of these
two species of light. The variations in intensity
took place at considerable altitudes; the light
was white, and not coloured ; tranquil, and not
undulating. Besides, the Aurora Borealis is so
seldom visible between the tropics, that, during
 five years, though almost constantly sleeping in
the open air, and observing with unremitting
attention the vault of Heaven, I never perceived
the least traces of this phenomenon.
Resuming the whole of what I find noted on
my registers concerning the variations of the
zodiacal Yight, I am rather inclined to think,

" Traité de U Aurore Boreale, (2d ed.) p. 112—166.
Mém. de 1 Académie, 1733, p, 482, id. 1734, p. 572. '
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“that these variations are not all ef thi
ances dependant on certfam‘momﬂ“éaﬁ’dns"%ﬁe
state of our atmosphere. sameﬁmcs "dmﬁg
nights equally clear, T sought in vain for the
zodiacal light, when the day before 1t had ap-
peared with the greatest brilliancy*. ~ Must we
admit, that emanations, which reflect ‘white
light, and seem to have some analogy with- ‘the
tail of comets, are less abundant at certain
periods ? The researches on the zodiacal light
have acquired a new degree of interest, since
geometricians have taught us, that we are igno-
rant of the real causes of this phenomenon,
The illustrious author of La Mécanigue céleste .
has 'shown, that the solar atmosphere cannot
reach even the orb of Mercury; and that it
could not in any case display the lenticular
form 4, which observations have attributed to
the zodjacal light. We may also entertain the

* Mairan had been struck with the same phenomenen in
our climates. “ I cannot pass unnoticed,” he says, ¢ that
. twice, in the month of April, I have not been able to discover :
toward the West the least trace of the zodiacal light, durmg
weather which seemed most favourable for it's appearance,
and at the hour and season, when this light is most visible.
And what is also worthy of being remarked, it appeared on
the morrow of each of these days, very brilliant and very
extensive.” Mém. de I Académic, 1733, p. 483 ; and Mairan,
Traité de I Aurore bor., (2d ed.) p. 263.

+ Syst, du Blonde, (4th ed.) p. 270.

H 2
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rame doubts respecting the nature of this light,
~ as with regard to that of the tail of comets. Is
it in fact a reflected, or a direct light? It is to
be hoped, that philosophical travellers, who may
yisit the Equinoctial regions, will provide them-
~ selves with instruments of polarization, calcu-
lated to solve this important question.

We left the plantation of Manterola on the
11th of February, at sunrise. The road fol-
lows the smiling banks of the Tuy ; the morning
was cool and humid, and the air seemed em-
balmed by the delicious odour of the pancratium
undulatum, and other large liliaceous plants.
In our way to La Victoria, we passed the pretty
village of Mamon, or of Conscjo, celebrated in
the country for a miraculous image of the
Virgin, A little before we reached Mamon, we
stopped at a farm belonging to the family of
Monteras. A negress more than a hundred years
old was seated before a small hut, constructed
with earth and reeds. Her age was known,
because she was a creole slave. She seemed still
10 enjoy very good health. “ I hold her to the
Sun” (la tengo al sol), said her grand-son ; “the
heat keeps her alive” The means appeared to
us rather violent, for the Sun darted it's rays
almost perpendicularly. The nations with a
brown skin, Blacks well seasoned, and Indians,
attain a happy old age in the torrid zone. I have |
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mentioned elsewhere the history Uf a native of
" Perut*, who died at the age of one hundred and
forty-three years, aﬁ;er havmg "been mnety ym
mamed : :

" Don Francisco Montera, and his brother, é ‘
young and enlightened ecclesiastic,accompanied
us, in order to conduct us to their house at La
Victoria. Almost all the families, with whom
we had lived in friendship at Caraccas, the Usta- -
rizes, the Tovars, and the Toroes, were assembled
in the fine valleys of Aragua. Proprietors of
the richest plantations, they contended with
each other in whatever could render our stay
agreeable. - Before we plunged into the forests
of the Oroonoko, we enjoyed once more all the
advantages of an advanced civilization.

The road from Mamon to La Victoria runs
toward the South and the South-West. We
soon lost sight of the river Tuy, which, turning
to the East, forms an elbow at the foot of the
high mountains of Guayraima. As‘we drew |
nearer to Victoria, the ground became smoother;
it looked like the bottom of a lake, the waters
of which had been drained off. We might have
" fancied ourselves in the valley of Hasli, in the
canton of Berne. The neighbouring hills, only
one hundred and forty toises in height, ave
composed of calcareous tufa; but their abrupt

* Hilario Pari de Chiguata.
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declivities project like promontories on the
platn. Their form indicates the ancient shore of
the lake. The eastern extremity of this valley
‘is parched and uncultivated. No advantage
has been derived from the ravines, that water
the neighbouring mountains ; but a fine cultiva-
tion is commencing in the proximity of the
town. I say of the town, though in my time
Victoria was considered enly as a village
(puebls). figha ! R
We do not easily accustom ourselves to the
idea of a village with seven thousand inhabi-
tants, fine edifices, a church decorated with
. doric columns *, and all the resources of com-
mercial industry. The inhabitants of Victoria
had long demanded of the court of Spain the
title of willa, and the right to choose a cabildo,
-a municipality. The Spanish ministry opposed
their request, though at the expedition of Itur-
riaga and Solano to the Oroonoko, the pompous
title of ciudad, city, had been granted, at the
earnest solicitations of the monks of St. Francis,
to a few groups of Indian huts. The municipal
government, according to it's nature, ought to
be one of the principal bases of the liberty and -
equality of the citizens; but in the Spanish
colonies it has degenerated into a municipal

* It was not fiished, notwithstanding that the work had
been going on for five years,



aristocracy. 'Those who exercise an absolute
power, instead of availing themselves skilfylly
of the influence of a few powerful families, dread
what they call the spirit of independance of
small boroughs. They prefer leaving the body
of the state without strength and animation, to
favouring those centres of action which escape
their influence, and to keeping wup that partial
life which animates the whole mass, because it
emanates rather from the people, than from the
supreme authority. In the time of Charles V
and Philip I the institution of municipalities
was wisely protected by the court. Powerful
men, who had acted a part in the conquest, laid
the foundation of towns, and formed the first
cabildos, in imitation of those of Spain. An
equality of rights then existed between the men
of the mother country and their American de-
scendants.  Politics, without being frank, were
less suspicious than at present. The continent,
recently conquered and ravaged, was considered
as a distant Spanish possession. The idea of a
colony, in the sense annexed to it in our days,
developed itself only with the modern system of
commercial policy; and this policy, while it
recognized the real sources of national wealth,
soon became narrow, mistrustful, and exclusive.
It prepared the disunion between the colonies
and the mother-country; it established among
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- the whites an inequality, which had not been
fixed by the first legislature of the Indies,

The concentration of powers gradually weakened
~ the influence of the municipalities; and these
same cabildos, that in the 16th and 17th cen-
turies * had the privilege of governing the
country per interim after the death of a gover-
nor, were considered by the court of Madrid as
dangerous shackles on the royal authority. From
that time the richest villages, notwithstanding
their rising population, obtained with difficulty
the title of a town, and the right of governing
vthemsel_ves. Hence it results, that the recent
changes in colonial politics have not all been in
favour of philosophy. We may be convinced
of this by looking over the laws of the Indies +;
as far as they concern the Spaniards who have
migrated to. America and their descendants, the
rights of communities, and the establishment of
municipalities, : :

The environs of La Victoria present a very
remai'kable aspect, with regard to agriculture.
The height of the cultivated ground is from two
hundred and seventy to three hundred toises
above the level of the ocean, and yet we there
find fields of corn mingled with plantations of

* Cedulas reales of 1660, and 18‘75
t Leyes de Indias, the most ancient.
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sugar-canes, coffee, and plantains. Excepting
the interior of the island of Cuba*, we scarcely

find any where else in the equinoctial regions
European corn cultivated in large quantities in
5o low a region. The fine fields of wheat in
Mexico are between six hundred and twelve
hundred toises of absolute elevation; and it'is
rare to see them descend to four hundred toises.
We shall soon perceive, that the produce of
grain augments sensibly, from high latitudes
‘toward the Equator, with the mean temperature
of the climate, in comparing spots of different
elevations. The success of agriculture depends
on the dryness of the air; on the rains distri-
buted among different seasons, or accumulated
in one rainy season ; on winds blowing con-
stantly from the east, or bringing the cold air
of the North into very low latitudes, as in the"
gulf of Mexico; on mists, which for whole
months diminish the intensity of the solar rays;
in short, on a thousand local circumstances, .
which have less influence on the mean tempe-
rature of the whole year, than on the distribu-
tion of the same quantity of heat among the
different parts of the year. It is a striking
spectacle, to see the grain of Europe cultivated
from the Equator as far as Lapland, in the lati-
tude of 69° in regions where the mean heat is

* The district of Quatre Fillus.
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from 22° to —2°, in every place where the tempe-
rature of summer is above 9° or 10°. We know
the minimum of heat requisite to ripen wheat,
barley, and oats; we are less certain in re-
spect to the maximum, which these species of
grain, accommodating as they are, can support.
We are even ignorant of all the circumstances,
which favor the culture of corn between the
tropics at very small heights. La Victoria and
the neighbouring village.of San Matheo yield an
annual produce of four thousand quintals of
wheat. Tt is sown in the month of December,
and the harvest is reaped on the seventieth or
" seventy-fifth day. The grain is large, white,
and abounding in gluten: it's pellicle is thinner
and not so hard as that of the wheat of the very
cold table-lands ¢f Mexico. An acre* near Victo-
ria generally yields from three thousand to three
thousand two hundred pounds weight of wheat.
The average produce is consequently here, as
at Buenos Ayres, three or four times as much

as that of northern countries. Nearly sixteen
- times the quantity of the seed is reaped ; while,
according to Lavoisier, the surface of France
yields on a mean only five or six for one; or
from one thousand to twelve hundred pounds
per acre. Notwithstanding this fecundity of

»

* An arpent des caux et foréts, or legal acre of France, of
which 195 = 1 hectare. It is about 11 acre English.
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the soil, and this happy influence of the climate,
the culture of the sugar-cane is more productjve
in the :vaﬂéys of Aragua, than that of corn,
La Victoria is traversed by the little river
Cal nchas, running not into the Tuy, but into
the Rio Aragua. It thence results, that this
fine country, producing at once sugar and corn,
belongs already to the basin of the lake of Va-
lencia, to a system of interior rivers, which do
not communicate with the sea. The quarter of
the town West of the Rio Calanchas is called /&
otra banda ; it is the most commercial part ;
merchandize is every where exhibited, and
ranges of shops form the streets. Two com-
mercial roads pass through La Victoria ; that of.
Valencia, or of Porto Cabello, and the road of
Villa de Cura, or of the plains, called camino de
los Llanos. We here find more Whites in pro-
portion than at Caraccas. We visited at sun-
set. the little hill of Calvary, where the view is
extremely fine and extensive. We discover on
the West, the smiling valleys of Aragua, a vast
space covered with gardens, cultivated fields,
clumps of wild trees, farms, and hamlets.
Turning toward the South and South-East, we
see, extending as far as the eye can reach,
the lofty mountains of La Palma, Guayraima,
Tiara, and Guiripa, which conceal the immense
plains or steppes of Calabozo. This interior
chain stretches to the West along the lake of
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 Valencia, toward the Villa de Cuird, the Ciesta
de~Yusma, and the denticulated mountains of
Guigue. Tt'is very steep, and Constiipﬁl?\‘;i;;&l{j
vered with that light vapour, which in" hot

climates gives a vivid blue tint to distant objects,

and, far from concealing their outlines, renders

them more strongly marked. It is believed,

that, among the mountains of the interior ch’alir‘x‘,%

that of Guayraima reaches an elevation of twelve

hundred toises. I found, in the night of the

eleventh of February, the latitude of La Victoria

10° 13" 35”, the magnetic dip 40-8°, the inten- :
sity of the forces equal to 236 oscillations in

10’ of time*, and the variation of the needle

4°4° to the North-East.

We proceeded slowly on our way by the
villages of San Matheo, Turmero, and Maracay,
to the Hacienda de Cura, a fine plantation be-
longing to Count Tovar, where we did not
arrive till the fourteenth of February, in the
evening. The valley, which gradually widens,
is bordered with hills of calcareous tufa, called

* The intensities of the magnetic force at La Guayra, at
La Venta Grande, between La Guayra and Caraccas, and
at La Victoria, including from 234 to 9236 oscillations, are
the greatest I observed in Terra Firma. 1n this zone, where
the dip is generally from 40° 1o 4

3%, the mean intensity of
the forces corresponds to 226 or 228 oscillations, These
augmentations depend no doubt on some local cause, in the

n:eighbouring gneiss, mica-slate, and granite.
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F%S'-‘Ii%“"rsvan error that generally prevails under ﬂi’é -
~ trapics, to consider grain as plants which dege-
“merate in advancing toward the Equator ; and
to believe, that the harvests are more abundant

in the ‘northern climates. Since calculations
have been made on the progress of agriculture
in the different zones, andgthe temperatures
under the influence of which corn will flourish,

it has been found, that, beyond the la.tituﬁe of

- '45°, the produce of wheat is no where so consi-
derable, as on the northern coasts of Africa, and
on the table-lands of New Grenada, Peru, and
Mexico. Without comparing the mean tempe-
rature of the whole year, but only the mean
temperature of the season which embraces the
aycle of vegetation of corn, we find for three
months of summer*, in the north of Europe, from

* The mean heat of the summers of Scotland in the environs
of Edinburgh, lat. 56°, is found again on the table-lands of
New Grenada, so rich in wheat, at 1400 toises of elevation,
and-at 4° of latitude. On the other hand, we find the mean
temperature of the valleys of Aragua, lat. 10° 13/, and of all
the plains that are not very elevated in the torrid zone, in
the sunmer temperature of Naples and Sicily, lat. 39° to 40°.
These numbers indicate the situation of the zsotherie lines
(}ines of the same summer heat), and not that of the iso-
thermal lines (those of equal annual temperaturej. Consider-
ing the quantity of heat received on the same spot of the
Globe during a whole year, the mean temperatures of the
valleys of Aragua, and the table-lands of New Grenada, of
300 and 1400 toises of clevation, correspond to the mean



15"‘1:6 19°; in Barbary, and mEgypt;i}omﬁ
to 29°; within the tropics, between fourteengnd
six hundred toises of height, from 14° to Ime
of the centigrade thermometer.

- The fine harvests of Egypt and of the kmgdom
of Algiers, those of the valleys of Aragua and
the interior of the island of Cuba, sufficiently
prove, that the augmentation of heat is not
prejudicial to the harvest of wheat and other
alimentary grain, unless it is attended with an
excess of drought or moisture. To this circum-
stance no doubt we must attribute the apparent
anomalies, that are sometimes observed between
the tropics, in the inferior limit of corn*. We
are astonished to see to the East of the Havan-
nah, in the famous district of Quatro Fillas,
this limit descend almost to the level of the
ocean ; while to the West of the Havannah, on
the slope of the mountains of Mexico and Xa-
lapa, at six hundred and seventy-seven toises of
height, the luxury of vegetation is such, that

temperatures of the coasts at 23° and 45° of latitude, For
the basis of these calculations, see my Essay on the Distri-
bution of Heat in the Mém. de la Soc. d Arcueil, vol. iii, p.
516, 579, 602 : and above, vol. iii, p. 459.

* Since our return to Europe, Mr. Caldas has collected a
great number of observations on this Zmit, in a memoir which
ought to be found among the papers of our illustrious friend,
Don Jose Celestino Mutis. See the Spauish translation of
my Geography of Plants, in the Semanarzo de N, Glenada,
vol, ii, p. 187.
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‘wheat does not form ears. At the beginning of

b i,hg conquest, the corn of Europe was cultivas
wit]; success in several regions, which are now
thought too hot, or too damp, for this branch of

~agriculture. The Spaqia_.rd% recently removed
to America were less accustomed to live on
maize ; they still adhered to their European
customs; they did not calculate whether corn
would be less profitable than coffee or cotton ;
they tried seeds of every kind ; they interrogated
nature with more boldness, because their rea-
sonings were less founded on false theories.
The province of Carthagena, crossed by the
chain of the mountains Maria and Guamoco,
produced wheat till the sixteenth century*. In

~ the province of Caraccas, this culture is very
‘ancient among the mountainous lands of To-
cuyo, Quibor, and Barquisimeto, which conneet
the littoral chain with the Sierra Nevada of
Merida. It is still happily practised there, and
the environs of the town of Tocuyo alone export
annually more than eight thousand quintals of
excellent flour, But, though the province of
Caraccas, in it's vast extent, presents several
Spots very favourable to the cultivation of Eu-
ropean corn, I believe, that in general this
branch of agriculture will never become of

* Don Ignacio de Pombo, Tnforme del real Consulado de
Cartagena de Indias, 1810, p. 75,
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are %rbpresentedﬁ-?nf the general statement of tim
population by the Mestizoes and the Zamboes,
whose numbers daily increase. I still found
however four thousand tributary Indians in the
valleys of Aragua. Those of Turmero and Gua-
cara are the most numerous. - They are little,
but less squat than the Chaymas; their eyes
~ announce more vivacity and intelligence, owing
pperhaps less to a diversity in the race, than to a
superior -state-of civilization. They work like
. freemen by the day; they are active and labo-
rious during the short time they allot to labour ;
but what they earn in two months is spent in
one week, in buying strong liquors, at the small
inns, of which unhappily the numbers ‘daily_.
increase. &

We saw at Turmero the remains of the as-
sembled militia of the country, and their ap-
pearance alone sufficiently indicated, that these
valleys had enjoyed for ages undisturbed peace.
The Capitania-general, in order to give a new
impulse to the military service, had ordered a
grand review; and the battalion of Turmero,
in a mock fight, had fired on that of La Vie-
toria.  Our host, a lieutenant of the militia, was
never weary of describing to us the danger of
these manceuvres, “He had been surrounded
with muskets, which might have burst at every
instant ; he had been kept four hours in the
Sun, and his slaves were not permitted to hold
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an‘umbrella over his head.” With Wha&rpgldwy
do nations, who appear the most pacific, acquire
military habits ! I then smiled at a timidity
avowed with such simple frankness ; and twelve
years afterward those valleys of Aragua, those |
peaceful pla.ms of La Victoria and Turmero,
the defile of Cabrera, and the fertllé banks of
the lake of Valencia, have become the theatre
of the’ most obstinate and bloody conflicts be~
tween the natives and the soldlers of the mother
country I e

To the South of Turmero, a mass of hmestone
mountains advances into the plain, separating
two fine sugar-plantations, Guayavita and Paja.
The latter belongs to the family of Count Tovar,
who have property in every part of the province.
Near Guayavita, brown iron ore has been dis-
covered. To the North of Turmero, a granitic
summit (the Chuao) rises in the Cordillera of
the coast, from the top of which we discern at
the same time the sea and the lake of Valencia.
Crossing this rocky ridge, which runs toward
the West farther than the eye can reach, paths
‘somewhat difficult lead to the rich plantations
of cacao on the coast, to Choroni, Turiamo, and
Ocumare, noted alike for the fertility of the soil,
and the insalubrity of their climate. Turmero,
Ma.racay, Cura, Guacara, every point of the
valley of Aragua, has it's mountain-road, whlch

: r 2 ¢
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t&mmates at one of the small ports on ﬂm
coast..

Upon quitting the wllage of Turmero, WE
discover, at a league distant, an object, Whieh
appears at the horizon like a round hillock, or
tumulus, covered with vegetation. It is nelther
a hill, nor a group of trees close to each other,
but one single tree, the famous zamang del
Guayre, known throughout the provinee for the
-enormous extent of it’s branches, which form a
. hemispheric head five hundred and seventy-six
feet in circumference. The zamang is a fine
species -of mimosa, the tortuous branches of
which are divided by bifurcation. It's deli- .

cate and tender foliage displayed itself agree- |
ably on the azure of the sky. We stopped
a long time under this vegetable roof. The
trunk of the zamang del Guayre*, which is
found on the road from Turmero to Maracay,
' is only sixty feet high, and nine thick ; but it’s
zeal beauty consists in the form of it's head-

The branches extend like an immense umbrella,
and bend toward the ground, from which they
remain at a uniform distance of twelve or fif-

* The mimosa qf la Guayre, for zamang is the Indian name
for the genera mimosa, desmanthus, and acacia, The place
where the tree is found is called Guayre, The mimosa
(inge) saman of Jacquin ( Fragm. bot., p. 5, tab. ix), calti-

vated in the fine hot-houses of Schoenhrun, is n%t of t.he‘ same
speues as tbe colossal tree of Turmero,
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 The culture and 'ﬁopulation of the plains
augment as we advance toward Cura and

Guacara, on the northern side of the lake.

- The valleys of Aragua contain more than 52,000
inhabitants, on a space of ground th“l’rteen-
leagues long, and two wide. This is a relative
population of two thousand souls on a square
'~ league, which equals almost that of the most
~ populous parts of France. The village, or rather -
the small town of Maracay, was heretofore the
centre of the indigo plantations, when this
branch of colonial industry was inl it's greatest
prosperity. In 1795, seventy tradesmen had
established shopsin a population of six thousand
inhabitants. The houses are all of masonry,
and every court contains cocoa-trees, which rise
above the habitations. The aspect of general,
wealth is still more striking at Maracay, than
at Turmero. The anil, or indigo, of these pro-
vinces has always been considered in commerce
as equal, and sometimes superior to that of
Guatimala. This branch of culture has since
1772 followed that of cacao, and preceded the
cultivation of cotton and coffee. The predilec-
tion of the colonists has been alternately fixed
on each of these four productions; but the
- cacao and coffee are now the only important
branches of commerce with Europg, In the
most prosperous times the fabrication of indigo
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has almost equalled that of Mexico *; it rose
in the province of Venezuela to 40,000 a,rmhﬁ‘s,
or a million of pounds, the value of which

exceeded 1,250,000 piastres .

I shall here

give from official documents +, never before
published, the progressive augmentation of this

branch of acrrlculture at Aragua.

EXpOI"L&thIl of Ind]go by the way of La G‘uayra.

Annual mea.ng 1778

from 1774 to

1784 —
1785

1786
1787
1788
1789
1792
1794
1796

20,300 pounds.

126,233
213,172
-271,005
432,570
—505,956
718,393
680,229
898,353
737,966

In this statement no attention has been paid
to the contraband trade, which may be com-

# The comm.erce of Guatimala amounts to 1,200,000 or
1,500,000 pounds of indigo. ‘
+ The pound of indigo at ten rials of plate.
% Eapediente relativo al Comercioy Crecido contrabando dt' fa s
Provincia de Caracas, dirigido al Exc. Senor Don Pedro FPartla,
por el Condeude Casa Valencia, 13 Junio, 1797.—— Ipformes de
Don Esteban Fernandez de Leon, Intendente de Caracas, del 26

Sept., 1795, (MSS.)

&
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~ the annual exportatwn To form an idea of the |
immense riches arising from agriculture in the
Spanish colonies, we must recollect, that the
 indigo of Caraccas, the value of which amounted
~ in 1794 to more than six millions of franks, was
the produce of four or five square leagues. In
the years 1789—1795 near four or five thou-
sand freemen came annually from the Llanos to
the valleys of Aragua, to assistin the culture and
fabrication of indigo. They worked during two
" months; by the day. '
The indigo plant impoverishes the soil, where
it is cultivated during a long seriesof years,
more than any other. The lands of Maracay,
Tapatapa, and Turmero, are looked upon as
- exhausted ; and indeed the produce of indigo
has been constantly decreasing. Maritime wars
- have caused a stagnation in the trade, and ‘the
price has fallen in consequence of the frequent
importations of indigo from Asia. The East-
India company now sells at London* more
than 5,500,000 pounds weight of indigo, while
in 1786 it did not draw from it’s vast possessions
more than 250,000 pounds. In proportion as
. the cultivation of indigo has decreased in the
valleys of Aragua, it has increased in the pro-
- vince of Varinas, and in the burning pla.ms-of

o ;. For example, in 1810, See Colquhoun, Apijcnd; p. 23-
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6ucuta where, bn the banks of the Rio Tac
~ virgin land yields an abundant pro(hwe* and of
the richest colour. - seyhi -
* We arrived vex:ym late at\ Mara‘cay, and the
persons to whom we were recommended were
absent. Scarcely was our embarrassment per-
‘ceived by the inhabitants, when they contended
with each other in offering to lodge us, to place
our instruments, and take care of our mules.
It has been said a thousand times, but the
traveller always feels the desire of repeating it
again, the Spanish colonies are the land of hos-
pitality : they are o even in those places, where
industry and commerce have diffused wealth
and improvement among the planters.”A family
of Canarians received us with the most amiable
cordiality : an excellent repast was prepared
for us, and every thing was carefully avoided,
that might act as any restraint on us. The
master of the house * was travelling on com-
mercial business, and his young wife had lately
had the happiness of becoming a mother. She
was transported with joy, when she heard, that
~on our return from the RioNegro we should
proceed by the banks of the Oroonoko to
Angostura, where her hushandiwas. We were
to bear him the tidings of the birth of his first
child. In those countries, as among the ancients,

* Don Alexandro Gonzales.

S
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~ travellers are looked upon by their hosts as the
safest means of communication. There are
indeed posts established, but they make such -
great circuits, that private persons seldom en-
trust them with letters for the Llanos, or savan-
nahs of the interior. The child was brought to
us at the moment of our departure; we had
seen him asleep at night, but we must see him
awake in the morning. We promised to de-
scribe his features exactly to his father, but the
sight of our books and instruments somewhat
chilled the mother’s confidence. She said, “ that
in a long journey, amid so many cares of
another kind, we might well forget the colour
of her child’s eyes.” Soothing habits of hospi-
tality! Ingenuous: expressions of such confi-
dence, as marks the first dawn of civilization !

On the road from Maracay to the Hacienda
de Cura we enjoyed from time to time the view
of the lake of Valencia. An arm of the granitic
chain of the coast stretches toward the South
into the plain. It is the promontory of Porta-
chuelo, which would almost close the valley, if
it were not, separated by a narrow defile from
the rock of La Cabrera. This place has acquired
a mournful celebrity in the late revolutionary
wags of Caraccas ; each party having obstinately
disputed it’s possession, as opening. the way to

_ Valencia, and to the Llanos. La Cabrera now
forms a peninsula; not sixty years ago it was a
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rocky island in the lake, the waters of which
gradually diminish. We spent seven _wery
agreeable days at the Hacienda de Cura, in a
small habitation surrounded by thickets 3 for
the house itself, situate in a fine sugar planta-
tion, was infected with the bubas [ yaws 2], a
disease of the skin very common amonguthe
slaves in these valleys.

We lived after the manner of the rich in thlS '
country ; we bathed twme, slept three times,
and made three xhe;als in' the twenty-four hours.
The temperature of the water of the lake is
rather warm, being from twenty-four to twenty-
five degrees; but there is another cool and
" delicious bathing-place, under the shade of
ceibas and large zamangs, at Toma, in a torrent
gushing from the granitic mountains of the
Rincon del Diablo. In entering this bath, we
had not to fear the sting of insects, but the
little brown hairs, that cover the pods of the
dolichos pruriens, cowitch. When these small
hairs, well characterised by the name of pica-
pica, stick to the body, they excite a violent
irritation on the skin ; the dart is felt, but the
cause is unperceived.

Near Cura we found all the people occupied in
clearing the ground covered with mimosa, ster-
culia, and coccoloba excoriata, in order to extend
the cultivation of cotton. This product, which
partly supplies the place of that of indigo, has
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Sm:Ceeded so well for some years, tha fi‘e
‘cotson-tree nOW grows wild on the borders of the .
lake of Valencia. We have found shrubs of eight
or ten feet high, entwined with bignonia and
other ligneous creepers. “The exportation of
cotton from Caraccas however is yet of sma."ﬂ
importance. It amounted at an average at La
Guayra scarcely to three or four hundred
thousand pounds in a year; but including all
the ports of the Capitania-general it arése, on

- account of the flourishing culture of Cariaco,
* Nueva Barcelona, and Maracaybo, to more
~ than 22,000 quintals*. This is nearly the half
of the produce of the whole Archipelago of the

*1n 1794 the exportation from all the ports of the
Capitania-general for Spain amounted to 804,075 pounds of
cotton ; for other Spanish colonies in America, particularly
.for the industrious province of Campeachy, where they
manufacture a great quantity of cotton goods, 90,482; for
foreign colonies, 117,281 ; total, 1,011,838 pounds. ([nforme
del §r Conde de Casa Valencia, MS.) In the same year, La
Guayra aloue exported but 431,658 pounds, 126,436 pounds
of which were from the province of Maracaybo. Exportation
of this port (without including the contraband trade)

1789———170,427 pounds
1792 258,502
1796 597,178

1797 ————107,996

3 For the first six months of 1809 see the Semanano de Santa

Fe, vol. ii, p. 324, " The prices in 1794 were from thirty-
four to fifty-six piastres the quintal,
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: awnn, when national industry shaﬂmﬂe tol ;f
shagkled in the united provinces of Venemgh,
in New Grenada, in Mexico, and on the,
of the river Plate. In the present state of thmgs;i
the coasts of Dutch Guyana, the gulf oﬁ,
Cariaco, the valleys of Aragua, and the prm
vinces of Maracaybo and Carthagena, prodnce;«
next to Brazil, the greatest quantity of eotton in
South America. i
During our stay at Cura, we made numerous:
excursions to the rocky islands, that rise in the
midst of the lake of Valencia, to the warm
springs of Mariara, and to the lofty granitic
" mountain, called el Cucurucho de Coco; a
dangerous and narrow path leads to the port of
Turiamo and the celebrated cacao-plantations
of the coast. In all these excursions we were
agreeably surprised, not only at the progress of
agriculture, but the increase of a free, laborious
population, accustomed to toil, and too poor to
rely on the assistance of slaves. White and
mulatto farmers had every where small separate
establishments, Our host, whose father had a
revenue of 40,000 piastres, possessed more lands
than he could clear ; he distributed them in the
valleys of Aragua among poor families, who

to the value of twenty-nine millions sterling; and the value

of the material, in it’s unwrought slate, amounts to six
millions,

L3



~ plantations wit! ﬁcemen,'who, workmg aaw
v chg;e,glﬁher in their own land, or in the neigh-
bouring xﬁ.plﬁlta.tmns supphed him with day-
labourers at the time of harvest, Nobly oceu-
pied on the means best adapted gmduaﬂy,m
extinguish the slavery of the Blacks in these
provinces, Count Tovar flattered himself with
the double hope of rendering slaves less neees-
sary to the landholders, and furnishing the: fzeetk
men with opportunities of becoming farme
i O departmg for Europe he had. parcelled oub
and let a part of the lands of Cura,. ‘which:
extend toward the West at the foot of the rock
of Las Viruelas. Four years after, at his return
to America, he found on this spot, finely culti-
vated in cotton, a little hamlet of thirty or
forty houses, whichis called Punta Zamuro, and
which we after visited with him. The inhabi-
tants of this hamlet are almost all Mulattoes,
Zamboes, or free Blacks. This example of letting
~out land has been happily followed by several
other great proprietors. The rent is ten piastres
for a vanega of ground, and is paid in money,
or in cotton. As the small farmers are often in
want, they sell their cotton at a very moderate
price. They sell it even before the harvest;
and these advances, made by rich neighbours,
place the debtor in a situation of dependance,
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of the air is 86°; corresponding to the mean
tesperature of 27-7° cent. Taking into ac-
count the influence of the rainy months, that is
to say, estimating the difference observed in
other parts of South America between the mean
humidity of the dry months and that of the
‘whole year; an annual mean humidity is ob-
“tained, for the valleys of Aragru_a,,' at farthest of
74°, the temperature being 26°5°. In this air, so
hot, and* at the same time so little humid, the
quantity of water evaporated is enormous. The
theory of Dalton estimates, under the conditions
just stated, for the thickness of the sheet of
water evaporated in an hour’s time 0-36 mill. or
3:8 linesin twenty-four hours *. . Assuming for
the temperate zome, for instance at Paris, the
mean temperature to be 10:6°, and the mean
humidity 82°, we find, according to the same
formulee, 0:10 mill. an hour, and 1 line for
twenty-four hours. If we prefer substituting
for the uncertainty of these theoretical deduc-
tions the direct results of observation, we may
recollect, that at Parisi and at Montmorenci,
the mean annual evaperation was found by
Sedilean and Cotte, to be from 32 in. 1 line to
38 in. 4 lines. Two able engineers in the South
of . France, Messrs. Clausade and Pin, found,
that in subtracting the effects of filtrations, the

* Compare, at the end of the first book, vol. ii, p. 90. :



‘waters of the eanal ofl:aﬁg'uedee an 8 ‘
- of Saint Ferréol, lose every year from 075‘3%
to 0*812 met. or ﬁ'om 336 %8“ hnes Mtﬂﬁie

; m:e marshes “The whole ot’ these expenments
“made in the latitudés of 41° and 49°, and at
10-5° and 16° of mean temperature, indicate a
mean evaporation of one line, or one ‘and three
tenths, a day. Under the torrid Zone, in the |
West India islands for instance, the’effect of
evaporation is four times as much, according
to Le Gaux, and double according to Cassan.
At Cumana in a place where the atmosphere
is far more loaded with humidity than in the
valley of Aragua, I have often seen evaporate,
during twelve hours, in the sun, 8'8 mill., in the
shade 34 mill.; and I believe, that the annual
produce of evaporation in the rivers near Cu-
mana is not below one hundred and thirty
inches. Experiments of this kind are extremely
delicate, but what I have related will suffice to
demonstrate how great must be the quantity of
vapour, that rises from the lake of Valencia,
and from the surrounding country, the waters
of which flow into the lake. I shall have occa-
sion elsewhere to resume this subject; for, in .
a work which displays the great laws of nature
under different zones, we must endeavour to
solve the problem of the mean tension of the
dapsivs contained in the atmosphere in different
L 2
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communicated, through the channel of the
Apure and' the Oroonoko, with the ocean.
What has been here effected on a small scale
by the hand of man, Nature often performs,
either by progressively elevating the level of the
soil, or by those falls of the ground, which vio- .
lent earthquakes occasion. It is probable, that,
in the lapse of aged, several rivers of Soudan,
and of New Holland, which are now lost in the
sands, or in inland basins, will open themselves
a way toward the shores of the ocean. ~We
cannot at least doubt, that in both continents
there are systems of interior rivers, which may
be considered as not entirely developed* ; and
which communicate with each other, either in
the time of great risings, or by permanent bl-—
furcations. ,
The Rio Pao has scooped itself out a bed so
deep and broad, that in the season of rains,
when the Cano grande de Cambury inundates
all the land to the North-West of Guigue, the
waters of this Cano, and those of the lake-of
Valencia, flow back into the Rio Paoitself; so
that this river, instead of adding water to the
lake, tends rather to carry it away. We see
something similars in North America, where
geographers have chosen to represent on their
maps an imaginary chain of mountains, between

% Carl Ritter, Erdkunde, vol. i, p. 315
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the great lakes of Canada and the country of
the Miamis. At the time of floods, the waters
" flowing into the lakes communicate with those
which run into the Missisippi; and it is practi-
cable to proceed by boats from the sources of
_ the river St. Mary to the Wabash, as well as
from the Chicago to the Illinois*. These ana-
logous facts appear to me well worthy of the
attention of hydrographers.

The land that surrounds the lake of Valencia
being entirely flat and even, what I daily ob-
served in the lakes of Mexico takes place here ;
a diminution of a few inches in the level of the
water exposes a vast extent of ground covered
with fertile mud and ofganic remains. - In pro-
portion as the lake retires, the planters advance
toward the new shore. These natural desicca-
tions; so important to the colonial agriculture,
have been eminently considerable during the
last ten years, in which all America has suffered
from great droughts. Instead of markmg the
sinuosities of the present banks of the lake, I
have advised the rich landholders in these:
countries, to place columns of granite in the
basin itself, in order to observe from year to
year the mean height of the waters. The Mar-
quis del Toro has undertaken to put this design
into execution, employing the fine granite of the

* Drake, Picture of Cincinnati, 1815, p. 222.
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"Slerm de Mamara, and esta.bhshmmlzmmmt%
on.a bottom of gnelss rock, so common in - he
lake of Valencia. = Vi fe e
It is mposs;ble to anmmpate the lnmts ‘more
or less narrow, to which this basin of water will
one day be confined, when an equilibrium, be- ,
tween the streams flowing in and.the produce
of evaporation and filtration, shall be complebely
established. - The idea very generally spread.
that the lake will soon entigely disappear, seems
‘to me chimerical. If in consequence of g;_'eat
earthquakes, or other causes equally mysterious,
ten very humid years should succeed to long -
droughts ; if the mountains should clothe them-
selves anew with forests, and great trees over-
shadow the shore and the plains of Aragua ; we
should more probably see the volume of the
_ waters augment, and menace that beautiful cul-
tivation, which now trenches on the basm of
the lake. .
While some of the cultivators of the vaHBys
_of Aragua fear the total disappearance of the
lake, and others it's return toward the banks it
has desérted, we hear the question gravely dis-
cussed at Caraccas, Whethel it would not be
advisable, in order to give greater extent to
agriculture, to conduct the waters of the lake
into the Llanos, by digging a canal toward the
Rio Pao. The possibility * of this enterprise

* The dividing ndge, namely, that w‘hich divides the wa{:erﬂe -
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as dry and barren as the surroundmg mpum
tasns. Foin D LT

The mean depth of the lake is from twelve to
fifteen fathoms; the deepest parts are not, as is
generally admitted, eighty, but thirty-five or
forty deep. Such is the result of soundings
‘made with the greatest care by Don Antonio
Manzano. When we reflect on the vast depths
of all the lakes of Switzerland, which, notwith-
standing their position in high valleys, almost
reach the level of the Mediterranean, it appears
surprising, that greater cavities are not found
at the bottom of the lake of Valencia, which is
also an Alpine lake. The deepest pldces are
between the rocky island of Burro and the point
‘of Cana Fistula, as opposite the high mountains
of Mariara. But in general the southern part
of the lake is deeper than the northern: nor
must we forget, that, if all the shores be now
low, the southern part of the basin is the near-
est to a chain of mountains with abrupt decli-
vities; and we know, that even the sea is
- generally deepest where the coast is elevated,
rocky, or perpendicular. ‘

The temperature of the lake, at the surf‘tce,
during my abode.in the valleys ‘of Aragua, in
the month of February, was constantly from 23°
to 23'7°, consequently a little below * the mean

* From 06° {0 1-3°,
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vemperature of the air; either from the effect of
evaporation *, which carries off caloric from
the air and the water; or becange.a great mass
of water does not follow with an equal rapidity
the changes of temperature of the atmosphere,
and the lake receives streams, that rise from'
“several cold springsin the neighbouring moun-
tains. I have to regret, that,. notwithstanding
its small depth, I could not determine the
temperature of the water at thirty or forty
fathoms. -I was not provided with the thermo-
metrical sounding apparatus, which I had used
in the Alpine lakes of Saltzburg4:, and in
the Caribbean sea. The experiments of Saussure
prove, that, on both sides of the Alps, the lakes
that are from one hundred and ninety to two
hundred and seventy-four toises of absolute

* We shall see hereafter, that, according to observations
made at Cumana on the produce of evaporation, the temper-
atare of the water in vesscls exposed to the Sun during seven
or eight hours constantly remained, at the end of the experi-
ment, from 1° to 1:8% below the temperature of the air in
the shade.

+ See above, vol. i, p. 38, I made the following obser-
vation, on the 16th of April, 1798, at four in the afternoon,
on the lake of St. Bartholomew, in the Alps of Berchtes-
gaden, behind Falkenstein. . Air, at the shore, therm. 17-7°
cent, ; hair-hygrometer 56°. Air at the centre of the lake,
th. 16°; hyg. 68°. Water of the lake, at a depth_of two-
feet, th. 77°; at forty-two feet, th. 6:2°; at sixty feet, th.
5°; and in another place, at eighty-four feet, therm. §:6°.









158

*pmof of a submarine current, camyﬂxgrm&
waters of the pole toward the equator.  We will
not here solve the delicate problem, in what
manner within the tropics, and in the temperate
zone, for example in the Caribbean sea, and in
the lakes of Switzerland, these inferior strata
of water, cooled to 4° or 7° act upon the tem-
perature of the stony strata of the globe which
they cover; and how these same strata, the
primitive temperature of which is under the
tropics 27°, and at the lake of Geneva 10°, reict
upon the half-frozen waters at the bottom of the

“lakes, and of the Equinoctial Ocean. These
questions are of the highest importance, both
with regard to the economy of animals that live
habitually at the bottom of fresh and salt waters,
and to the theory of the distribution of heat in
lands surrounded by vast and deep seas.-

The lake of Valencia is full of islands, which

. embellish the scenery by the picturesque form
of their rocks, and the appearance of the vege-
tation with which they are covered. This is an

- advantage, which this tropical lake possesses
over those of the Alps. The islands are fifteen
in number distributed in three groups *; no

* The position of these islands is as follows: to the
North, near the shore, Isla de Cura; to the South-East,
Burro, Homo, Otama, Sorro, Caiguira, Nuevos Penones or the
new Apnreczdas to the North-West, Cabo-Blanco, or Isla de



longer reckoning Morro and Cabrera, which
are already joined to the shore. Theyare party
cultivated, and extremely fertile on account of
- the vapows, that rise from the lake. Burre,
the largest of these islands, is twamxlam
length ; and even inhabited by same families of
Mestizoes, who rear goats. These srmple men
seldom visit th_e shore of Mocundo. To them
the lake appears of immense extent; they have
plantains, cassava, milk, and a little fish. A hut
‘constructed of reeds; hammocks woven with
the cotton, which the neighbouring fields pro-
duce; alarge stone, on which the fire is made,
the ligneous fruit of the tutuma, in which they
draw water ; constitute their domestic establish-
ment. The old Mestizo, who offered some of
the milk of his goats, had a beautiful daughter.
We learned from our guide, that solitude had
rendered him as mistrustful, as he might perhaps
have been made by the society of men. The day
before our arrival, some sporismen had visited
the island. They were surprised by the night ;
and preferred sleeping in the open air to return-
ing to Mocundo. This news spread alarm
throughout the island. The father obliged -the
young girl to climb up a very lofty zamang or

Aves, and Chamberg ; to the South-West, Brucka and Cllebra.
In the centre of the lake, rise, like shoals or small detached
- vocks, Pagre, Fraile, Penasco, and Pan de Azucar.

#
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the lake. ~ In the hills of Cabo Blanco, dngular

~masses of opake quartz, scarcely translueld cm |
the edges, and varying from gray to deep black,
~are found amid the gneiss. It passes some-
times into hornstein, sometimes into Fkiesel-

schiefer (schistoid jasper). I do mot think it
constitutes a vein. The waters of the lake*
decompose the gneiss by erosion in a very extra-

~‘ordinary manner.. I have found parts of it
porous, almost cellular, and split in the form of

cauliflowers, fixed on gneiss perfectly compact.
Perhaps the action ceases with the movement of

the waves, and the alternate contact of air zmti _

water. e
- The island of Chamberg is remarkable for it’s

‘height. It is a rock of gneiss, with two summits

joined inthe form of a saddle, and raised two hun-
dred feet above the surfaceof thewater. The slope
of this rock is barren, and can scarcely support

_a few plants of clusia with large white flowers. ;
But the view of the lake, and of the richly cul-

tivated neighbouring valleys, is admirable ; par-
ticularly after sunset, when thousands of aqua-

. ® The water of the lake is not salt, as is asserted at Ca-
raccas. It may be drunk without having been filtered. On

evaporation it leaves a very small residuum of carbonat of

lime, and perhaps a little nitvat of potash, It is even sur-
prising, that an inland lake should not be richer in alcaline

and earthy salts, acquired from the neighbouring soﬂs-
Halley. Phil. Trans 1715, p. 295.

£



#i¢ birds, herons, ﬂammgoes, and wild ducks,
cross the lake to roost in the islands, and the
broad zone of mountains, that surround the
horizon, is covered with fire. The inhabitants,
as we have already mentioned, burn the mea-
dows in order to produce fresher and finer grass.
_ Gramineous plants abound, especially at the
 summit of the chain ; and those vast conflagra-
tions extend sometimes over a length of a thou-
sand toises, and appear like streams of lava
overflowing the ridge of the mountains. ‘When
reposing on the banks of the lake in one of those ;
beautiful - evenings peculiar to the tropics, to
enjoy the soft freshness of the air, it is delight-
ful to contemplate, in the waves that beat the
shore, the i 1mage of the red ﬁres that inflame the
horizon.
Among the plants which the rocky islands of
the lake of Valencia produce many have been
_believed to be peculiar to those spots, because
till now they have not been discovered else-
where. Such are the papaw-trees of the lake;
‘and the love-apples * of the island of Cura.
The latter differ from our solanum lycopersi-
cum ; their fruit is round and small, but has a

* The tomatoes are cultivated, as well as the papaw-tree
of the lake, in the Botanical Garden of Berlin, to which I had
sent some seeds, Mr. Willdenow has described and deline=
- ated this solanum, under the name of solanum Humboldw»
in the Hortus Beral., p. 27, tab. 27,

‘Mo \
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found They are distinguished by the nam g'f -
“primera, segunda, and tercera fundacion.  From .
the oppressive monOpoly of the royal farm,
which we have already noticed in describing iihe |
town of Cumanacoa*, the inhabitants of the
province “of Caraccas are allowed to cultlvate
tobacco only in the valleys of Aragua (at Guaruto
and Tapatapa), and in the Llanos, near Uritucu,
The produce of the sale is from five to six hun-
dred thousand piastres ;. but the administration
of the farm is so enormously expensive, that it
‘absorbs nearly two hundred and thirty thousand
piastres a year. The capitania-general of Ca-
raccas, from the extent and excellent quality of
it's soil, could furnish, as well as the island 'of
Cuba, all the markets of Europe; but in it’s
present state it receives tobacco from Brazil,
smuggled by way of the Rio Negro the Cassi-
quiare, and the Oroonoko; and from the pro-

- vinee of Pore, by the Casanare, the Ariporo, and
the Rio Meta. Such are the fatal effects of a
prohibitory system, which opposes the progress
of a.gricult.ure, diminishes the riches of nature,
and attempts in vain to separate countties tra-
versed by the same rivers, and the limits of
which are confounded together in uninhabited
spaces.

Among the rivers flowing into the lake . of

* Ch. vi. vol. iii, p. 57.
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pemhcular ﬁssures into pusmanc mass‘esm;&ﬁ
would seem as if the primitive rock ‘were
crowned with columns of basaltes. In the tum;.
of rains, a considerable sheet of water rushes in
the form of a cascade from these cliffs.. The
" mountains connected toward the East with the
Devil's Fall- are much less lofty, and cohta;g},,
like the promontory of La Cabrera, and ths&
little distinct hills in the plain, gnelss and mica-s
slate, mcludmg garnets. o diiisi s
It is in these lower mountains, two or three
miles North-East of Mariara, we find the ravine
of hot waters, quebrada de aguas calientes. This
‘ravine, running N. 75° W., contains several
small basins. Of these the two uppermost,
which have no communication with each other,
are only eight inches in diameter ; the three
lower, from two to three feet. Their depth
varies from three to fifteen inches. The tem-
perature of these different funnels (pozos) is
from 56° to 59° cent.; and, what is remarkable,
the lower funnels are hotter than the upper,
though the difference of the level is only seven
or eight inches. The hot waters, collected
together form a little rivulet, (rio de aguas cali-
entes,) which thu-ty feet lower, has a temperature
of only 48°. In the seasons of great drought *,
the tlme at which we visited the ravine, the .

* The 18th Fchruary, 1800.
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by the excessive heat prevailing in this ravine,
Is this sulphuretted hydrogen mixed with
great proportion of carbonic acid, or of atmos-
pheric air? I am doubtful of the first of these
mixtures, though so common in thermal waters
(at Aix la Chapelle, Enghien, and Bareges).
The gas collected in the tube of Fontana's eudl-«'{' |
ometer had been shaken for a long time with
water. The small basins are covered with &ﬂ_;
light pellicle of sulphur, deposited by the sul-
phuretted hydrogen in it's slow combustion in
contact with the atmospheric oxygen. A few
" plants near the springs were incrusted with
sulphur. This deposite is scarcely visible, when
the water of Mariara is suffered to cool in an
open vessel; no doubt because the quantity of
disengaged gas is very small, and is not renewed.
The water when cold gives no precipitate with
a solution of nitrat of copper; is destitute of
flavour, and very drinkable. If it contain any .
saline substances, for example, sulphatof soda,
or of magnesia, their quantities must be very
insignificant. Being almost destitute of chemical
tests ¥, we contented ourselves with filling two

* A small case, containing acetat of lead, nitrat of silver,
alcohol, prussiat of potash, &c., had been left by mistake at
Cumana. T evaporated some of the water of Mariara, and

"it yielded only a very small residuum, which, digested with
nitric acid, appeared o contain on]y a Jittle silica and
" extractive vegetable matter, USaE

-
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Bottles at the very source, whxch were sent,
along with the nourishing milk of the tree called
vaca, to Messrs. Fourcroy and ‘Vauquelin, by
~the way of Porto-Cabello and the Havannah.
This purity in hot waters issuing immediately
from granitic mountains is one of the most cu-
rions phenomena, which the two continents
display *. How can we explain the origin of
_ the hydrosulphuretted gas? It cannot proceed
from the decomposition of sulphurets of iron, or
pyritic strata.  Is it owing to sulphurets of cal-
cium, of magneSium, or other earthy metalloids,
contained in the interior of our planet under .
it’s rocky and oxidated crust?

In the ravine of the hot waters of Manara,
amid little fonnels the temperature of which
rises from 56° to 599, two species of aquatic
plants vegetate ; the one is membranaceous, and
contains bubbles of air; the other has parallel
fibres . The first much resembles the ulva
labyrinthiformis of Vandelli, which the thermal .
waters of Europe furnish. At the island of Am-
'sterdam Mr. Barrow § has seen tufts of }ycopo—

* In the ancient continent warm waters equally pure are
found gushing out from the granites of ‘Portuga] and those
of Cantal. In Italy, the Pisciarelli of the lake Agnano have
a temperature equal to 93°cent. Are these pure waters the
product of condensed vapours ?

t Conferva 2 fibrosa, laete rmdzs, Jibris parallelis, mdtvuw,

N aptccm versus attenvatis.
I Voyage to Cochinchina, p. 143,
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dilum :md marchantna in places where the liea%
of "the soil was far greater. Such is the effect mﬂ
an habitual stimulus on the organs of plan{ss.
The Waters of Marla.ra contain no aqua’uc msects

Frogs are found in them, which, chased by ser- j
pents, have leaped into the funmuels, and there '
perished. '

_South of the ravine, in the plain that extends
towa.ld the shore of the lake, another hydro—
sulphurous spring gushes out, less hot, and
more feebly 1mpregnated with gas. The crevice,
whence, this water issues, is six toises higher
than the funnel just described. The thermo-
meter did not rise in the crevice above 42°. The
water is collected in a basin surrounded by large
trees, nearly circular, from fifteen to eighteen
feet diameter, and three feet dcep The unhappy
slaves throw themselves into this bath at the
end of the day, when covered with dust, having
worked in the neighbouring fields of indigo and
sugar-canes. Though the water of this bano is
habitually from 12° to 15° hotter than the air,
the Blacks call it refreshing ; because in the
torrid zone this term is used for whatever re-
stores strength, calms the irritation of the nerves,
or causes a feetling of comfort. We ourselves
found the salutary effects of the bath. We hung
our hammocks from the trees that shade the
basin, and passed a whole day in this charming

spot, which abounds in plants. We found ncar
y TR 2
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mountains of Coromandel *, has been described
by Roxburgh: the third and fourth + grow in
the southern hemisphere, on the coasts of Ne“‘w
Holland. b rida
- After gettmg out of the ha.t ~while, half-
wrapped in a sheet, we were dryin - ourselves ‘in
the Sun, according to the custom.of the country,
a little man of the mulatto race approached us.
After bowing gravely, he made us a long speech
on the virtues of the waters of Mariara, on the
numbers of sick by whom they have been visited
for some years past, and on the fortunate situa-
tion of the springs between two towns, Valencia
.and Caraccas, where the neglect of moral con-
duct is encreasing every day. He showed us his
house, a little hut covered with palm-leaves, and
situate in an enclosure at a small distance, on
the bank of a rivulet, that communicates with
the bath. He assured us, that we should there
find all the conveniences of life ; nails to suspend
our hammocks, ox-leather to stretch over benches
made of reeds, earthen vases always filled with
cool water, and what, after the bath, would be
most salatary to us of all, those great lizards
(iguanas), the flesh of which is known to be a
refreshing aliment. We judged from his ha-

® Roxb. Corom., T, pl. t. 1. This is the gyrocarpus asiaticus,
Willd.

t G, sphenopterus, and g. rugosus. (Brown, Prodr.
vol, 1, p. 405). : :

Ln’



rdngue, that the poor ‘man took us fm' swk
persons, who were come to stay near the spmg
His counsels and offers of hospitality were not
“altogether disinterested. ‘He entitled hthEH’
< the inspec or of the waters, and pulpero* of
the place”  Accordingly all his obliging atten-
tions to us ceased, as soon as he heard, t.hat we
were simply come to satisfy our curiosity ; or as
they express it in the colonies, which are the
Jand of 1dleness, poee nomas, “ to see an&
. nothing more.” : :
The waters of Mariara are used with success
in rheumatic swellings, old uleers, and those
horrible affections of the skin called bubas; the
origin of which is not always siphylitic. As
the waters are but very feebly impregnated with
sulphuretted hydrogen, it is necessary to bathe -
at the spot whence they gush out. Farther on,
these small waters are employed for the irriga-
tion of fields of indigo. The wealthy proprietor
of Mariara, Don Domingo Tovar, had formed
the project of erecting a bathing-house, and an
establishment, which would furnish people in
eagy circumstances with a few more resources
than lizard’s flesh for food, and leather stretched
on a bench for their repose. '
On the 21st of February in the evening we

* Proprietor of a pulperia, or ht’tle shop, where catables
and dnnkab]oa are sold,

l
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sel out from the beantiful Haczenda de Cw'a for
- Guacara and Nueva Valencia. We pref
travelling by night, on account of the excessive
heat of the day. We passed by the hamlet of
Punta Zamuro, at the foot of - x& ¢ high moun-
“tains of Las Viruelas. The road is bordered
with large zamang trees or mimosas, the trunks
of which rise to sixty feet high. Their branches,
nearly horizontal, meet at more than’ one hun-

dred and fifty feet’ dlstance I have no where
seen a vault of verdure more beautiful and
luxuriant. The night was gloomy : the Devil's
Wall and it's denticulated rocks appeared from
time to time at-a distance, illumined by the
hurning of the savannahs, or wrapped in ruddy
smoke. At the spot where the bushes were the
thickest, our horses were frightened by the yell
of an animal, that seemed to follow us closely.
It was a large tiger, that had roamed for three
years among these mountains. He had con-,
stantly escaped the pursuits of the boldest hun-
ters ; and had carried off horses and mules from
- the midst of enclosures ; but, having no want of
food, had not yet attacked men. The Negro,
who conducted us, uttered wild cries. He
thought he should frighten the tiger; but these
means were of course without effect.. The
jaguar, like the wolf of Europe, follows travel-
lers, even when he will not attack them ; the
wolf in the open fields, and in wunsheltered




places the jaguar sknrt.mg the road, eind ag—
peanng only at intervals between the bushes.
e passed the day on the 23d in the house
f the Marquis de Toro, at the village of Gua-
cara, a very jeonsiderable Indian community.
The natives, of whom the corregidor, Don Pedro
Penalver, was a man distinguished by the culti-
vation of his mind, were in tolerably easy cir-
‘cumstances. They had just gained a cause at
the Audiencia, that replaced them in the pos-
session of some lands, the property of which had
been contested by the Whites. An avenue of
carolineas leads from Guacara to Mocundo. It
was the first time that I had seen in the open
air this maJestlc plant, which forms one of the
principal ornaments of the extensive hot-houses
of Schoenbrunn *. Mocundo is a rich plantation
of sugar-canes, belonging to the family of Toro.
We there find, what is so rare in that country,
even a “luxury of agriculture,” a garden, arti-
ficial clamps of trees, and on the border of the
water, upon a rock of gneiss -, a pavilion with
a mirador, or belvidera. The view is delightful -
- over the western part of the lake, the surround-

¥ Every tree of the carolinea princeps at Schoenbrunn has
sprung from seeds colleoted by Messrs. Bosc and Brude-
meyer from one single tree, of an enormous size, near
Chacao, East of Qaraccas.

+ Direction of the strata of gneiss, hor, 3—4. Dip 80°
to the South-East. :

VOL, IV. N
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mg mountains, a;;d a forest of pa1m~trees that - !
separates Guacara from  the city of Nueva Va- -
lencia. The fields of sugar-cane, from the'soﬂ;
verdure of the young reeds, resemble a vast
meadow. Every thing denotes abundance ; but
1t'xs at the price of the liberty of the cultivators.
At Mocundo, with two hundred and thirty Ne-
groes, seventy-seven tablones, or cane-fields, are
cultivated, each of which, ten thousand viras
square *, yields a clear produce of two hundred
or two hundred and forty piastres a year. The
creole cane and the cane of Otaheite are
planted in the month of April, the first at four,
the seecond at five feet distance. The cane
ripens in fourteen months. It flowers in the
month of October, if the p]dnt be sufficiently
vigorous ; but the top is cut off before the pani-
cle is unfolded. Im ‘all the monocotyledonous
plants (the maguey cultivated at Mexico for
extracting the pulque, the wine-yielding palm-
tree, and the sugarcane), the flowering alters
the quality of the juices. The fabrication of
sugar, the boiling, and the’ claying, are very

* A tablon, equal to 1849 squarc toiscs, contains nearly
an acre and one fifth; for a legal acre has 1344 square
toises, and 195 legal acre is equal to one hectare. )

+ At the island of Palma, where in the latitude of 20°
the sugarcane is cultivated, according to Mr. de Buch, as
high as 140 toises above the level of the Atlantic, the
~ Otaheite cane requires more heat than the creole cane.
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imperfect in Terra Firma, because it is""ln‘iade
only for home ccmsnmphon and for wholesale'_‘
the papelon is preferred to sngar, either refined
‘orraw. The papelon is an impure sugar, in the
form of Tittle loaves, of a yellow brown colour:
It contains a mixture of melasses and muecila- .'-
ginous matter. The poorest man cats papelon,

as in Europe he eats cheese. It is believed to

have nutritive qualities. Fermented with water,

it yields the guarapo, the favorite beverage of

the people. In the province of Caraccas, sub-

“carbonat of potash is used, instead of lime, to

purify the juice of the sugarcane. The ashes of
the bucare, which is the erythrina coralloden-

“dron, are preferred. :

The sugarcane was introduced very late,
probably toward the end of the sixteenth cen-
tury, from the West India islands into the valleys
of Aragwa. Known in India, in China, and all _.
the islands of the Pacific ocean, from the most
remote antiquity, it was planted in Persia, in
Chorasan, as early as the fifth century of our
era, in order to obtain from it solid sugar*.
The Arabs carried this reed, so useful to the
inhabitants of hot and tempera.{e countries,
the shores of the Mediterranean. In 1306, it's

* See my researches on sugar, and the tabashecr, the
Indian name of which, scharkara, has passed into sugar, in
the Nov, Gen. et Species Plant., vol, i, p. 243. :

N 2.
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cultivation was yet unknown in Slcﬂy ; but was
already common in the island of Cyprﬁs |
Rhodes, and in the Morea*. A hundred yeark
after it enriched Calabria, Sicily, and the coasts
of Spain. From Sicily the Infant Henry trans. |
planted the cane to Madeira+: from Madeira
it passed to the Canary islands, where it W&M
entirely unknown ; for the ferule of Juba (i quw’ u
expressee liquorem fundunt potui 7ucundum 1)) ared
euphorbiums, the fabayba dulce, and not, as has
been recently asserted ¥, sugarcanes. Twelve
sugar-manufactories (ingenios de azucar) were
soon established in the island of Great Canary,
in that of Palma, and between Adexe, Icod, and
Guarachico, in the island of Teneriffe. Negroes
were employed in this cultivation, and their
descendants still inhabit the grottoes of Tirax-
ana, in the Great Canary. Since the sugarcane
has been transplanted to the West Indies, and
the New World has given maize to the Canaries,
the cultivation of this latter has taken the place

® According to the collection known under the name of
Bongars, Gesta Dei per Franeos (Sprengel, Gesch. der Geogr:
Entdeckungen, p. 186). Alezandri Benedicti Opera med., 1549,
p. 150. S5

+ Ramusio, vol. i, p. 106.

1 On the Origin of Cane Sugar, in the Journ. desPharmacie;
-18186, p. 887. The tabayba dulce is, according to Mr. von
Buch, the enphorhia balsamifera, the juice of which is neither |

corrosive nor bittery like that of the cardon, or euphorbid |
canarlensm.
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- entively null. The finest plantations of sugar are |
sin the valleys of Aragua, and of the Tuy *, '
Pao de Zarate, between La Victoria and San :
Sebastian -, near Guatire, Guarenas, and Cé,u,—
rimare}. If the first canes arrived in the New
World from the Canary islands, it is also in ge-
neral Canarians, or Islengos, who are now
_placed at the head of the great plantations,and
who superintend the labours of culiivation and
refining. i .
It is this intimate connexion between the Ca-
narians and the inhabitants of Venezuela, that
has given rise to the introduction of camels into
those provinces. The Marquis del Toro caused
three to be brought from Lancerota. The ex-
pense of conveyance was very considerable, on
account of the space which these animals occupy
on board merchant-vessels, and- of the great"
quantity of water of which they stand in need,
in the state of suffering to which they are re-
duced by a long passage. A camel, bought
for thirty piastres, costs between eight and nine
hundred on arriving on the coast of Caraccas.
We saw four of these animals at Mocundo;

* Tapatapa, or La Trinidad, Cura, Mocundo, El Palmar.”

+ For instance, the Hacienda de Santa Rosa. '

T Price in the valleys of Aragua: a papelon, or loaf of
two pounds and a half weight, half a real de plata, or one
sixteenth of a piastre; one pound of raw sugar, one real;
one pound of clayed sgar, from one real to one and a half,
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thiree of which had already been born in Ame-
" vica; and two had died of the bite of the corad,
a venomous serpent very common on the banks
of ‘the lake. These camels have hitherto been
ployed only in the conveyance of the sugar-
canes to the mill.  The males, stronger than the
females, carry from forty to fifty arrobas. A
wealthy landholder in the provinee of Varinas,
encouraged by the example of the Marquis del
Toro, has allotted a sum of 15,000 piastres for
the purpose of bringing fourteen or fifteen camels
at once from the Canary islands. Such enter-
prises are so much the more laudable, as it is
presumed these beasts of burden may be em-
ployed in the conveyance of merchandize across
- the burning plains of Casanare, from the Apure
and Calabozo, which in the season of drought
resemble the deserts of Africa. I have already
observed in another place* how much it were
to be wished, that the Conguistadores, from the
beginning of the sixteenth century, had peopled
America with camels, as they have peopled it
with horned cattle, horses, and mules. Where:
ever there are immense distances to cross in un-
inhabited lands; wherever the construction of
canals becomes useless, because they require too
great a number of locks (as in the iéthmus of

&

* Essal Politique sur la NouvkEspague, vol.i, p. 233
vol, i, p. 689, :
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Panama, on the tablesland of Mexico, and fiy
the deserts that separate the kmgdam of Quite
from Peru, and Peru from Chili), camels would
be of the highest importance, to facilitate inland -
commerce. It seems the more surprising, that
their introduction was not encouraged by the
government at the beginning of the conquest, as,
long after the taking of Grenada, camels; for
which the Moors had a great predilection, were
still very common in the South of Spain. A Bis-
cayan, Juan de Reinaga, carried some of these
animals at his own expense to Peru. Father
Acosta * saw them at the foot of the Andes,
toward the end of the sixteenth century; but
little care being taken of them, they scarcely
ever bred, and the race soon became extinct.
In those times of oppression and calamity, which
have been described as the times of Spanish
glory, the commendataries (‘encomenderos ) let out
the Indians to travellers like beasts of burden.
They were assembled by hundreds, either to
carry merchandize across the Cordilleras, or to
follow the armies in their expeditions of disco-
very and pillage. The Indians endured this ser-
vice more patiently, because, on account of the
almost total want of domestic animals, they had
long been constrained to perform it, though in a:
less inhuman manner, under the government of

&t Hist, Nat. de Indias, lib. iv, c, 33.
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titeir own chiefs. 'v;Theréintmdueﬁiei!'prdam‘eh

‘attempted by Juan de Reinaga spread an alarm

among the encomenderos, who were, not, agree-

villages. 'We cannot be surprised, that the court
listened to the complaints of the Lords ; but in
consequence of this measure America was de-
prived of one of the means, which would most
have facilitated it’s inland communication, and
the exchange of productions. Now that the
Indians, since the reign of Charles III, are go-
verned according to a more equitable system,
and as a larger field is about to be opencd for

- all the branches of national industry, the intro-

duction of camels should be attempted as a ge-
neral measure, and by the government itself.
A few hundreds of these useful animals, spread
over the vast surface of America, in hot and
barren places, would in a few years have a power-

ful influence on the public prosperity. Provinces -

separated by steppes would then appear to be
brought mearer to each other ; several kinds of
inland merchandize would diminish in price on
the coast; and by increasing the number of
camels, above all the hedjines, or ships of the de-
sert, a new life would be given to the industry
and commerce of the Nety World.

On the evening of the 22d we continued our
journey from Mocundo by Los Guayos to the city
of Nueva Valencia. We passed a little forest of
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palm-trees, which resembled by their appema:m@,
and their leaves spread like a fan, the chamerops
humilis of the coast of Barbary. The trunk
however rises to twenty—four and sOmetlmes
thirty feet high. It is probably a new species
of the genus corypha #*; and is called in the
country palma de sombrero; the footstalks of
_the leaves being employed in‘'weaving hats, that
resemble our straw hats. This grove of palm-
 trees, the withered foliage of which rustles at the
least breath of air ; the camels, that feed in the
plain ; the undulating motion of the vapours on
a soil burnt, by the ardour of the Sun; give the
landscape an African aspect. The aridity of the
land augments as the traveller approaches the
town, after passing the western extremity of the
lake. It is a clayey soil, that has been levelled
“and abandoned by the waters. The neighbour-
ing hills, called the Morros de Valencia, are
composed of white tufas, a very recent limestone
formation, immediately covering the gneiss. It
is again found at Victoria, and on several other
points along the chain of the coast. The white-
ness of these tufas, which reflect the rays of the
Sun, contribute greatly to the excessive heat felt,
in this place. Every thing seems smitten with
sterility ; scarcely are a few plants of cacao found
on the banks of the Rio de Valencia ; the rest of

# Corypha tectorum ; Nova Gen., vol.i, p. 299.
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_the plain is bare, and destitute nfx'veggtaﬁon.
- This appearance of sterility is here attribated, s
it is every where in the valleys of Aragua, tothe
cultivation of indigo ; Whigh, according to the
planters, is, of all plants, that which most ex-
hausts (cansa, © fatigues’) the ground. The real
_‘physical causes of this phenomenon would be an
interesting inquiry ; since, like the effects of fal-
lowing land, and of a rotation of crops, it is far
from being sufficiently understood. I shall only
observe in general, that the complaints of the
increasing sterility of cultivated land become
more frequent between the tropics, in proportion
as they are near the period of their first breaking
up. In a region almost destitute of herbs;
where every plant has a ligneous stem, and tends
to raise itself as a shrub ; the virgin soil remains
shaded either by great trees, or by bushes; and
under this tufted shade it preserves every where
coolness and humidity. However active the
vegetation of the tropics may appear, the num-
ber of roots, that penetrate into the'earth, is not
so great inan uncultivated soil ; while the plants
are nearer to cach other in lands subjected to
cultivation, and covered with indigo, sugarcanes,
or'cassava. The trees and shrubs, loaded with
branches and leaves, draw a great part of their
nourishment from the ambient air ; and the vir- ,
giu soil augments it’s fertility by the decomposi
tion of the vegetable substances, which progres-
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sively accumulate. It is not-so in the fields
covered with indigo, or other herbaceous plants;
* where the rays of the Sun penetrate freely into
the earth, and by the accelerated combustion of
~ the hydrurets of carbon, and other acidifiable
principles, destroy the germes of fecundity,
These effects strike the imagination of the plan- -
ters the more forcibly, as in lands newly inha-
bited they compare the fertility of a soil, which
- has been abandoned to itself during thousands
- of years, with the produce of ploughed fields.
The Spanish colonies on the continent, and the
great islands of Porto-Rico and Cuba, possess
remarkable advantages with respect to the pro-
duce of agriculture over the Little West India
islands. The former, from their extent, the
variety of their scenery, and their small relative
‘population, still bear all the characters of a new
soil ; while at Barbadoes, Tobago, St. Lucia,
the Virgin Islands, and the French part of St.
Domingo, it may be perceived, that long culti-
vation has begun to exhaust the soil. If in the
valleys of Aragua, instead of abandoning the in-
digo grounds, and leaving them fallow, they
were covered during several years, not with corn,
but with other alimentary plants and forage; if
~ among these plants such as belong to different
families were preferred, and which shade the
~ soil by their large leaves ; the melioration of the
fields would be gradually accomplished, and
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they would be restoxeﬂ to a parl; of their fo?mer
- fertility. | i
< The: 01ty of Nueva Valencia occupies a censn—
~derable extent of ground, hut it’s population
scarcely amounts to six or seven thousand souls.
The streets are very broad, the dimensions of the
market place, plaza major, are excessive; and,
the houses being low, the disproportion between
the population of the town, and the space that
it occupies, is still greater than at Caraccas.
Many of the Whites, above all the poorest, for-
sake their houses, and live the greater part of
the year in their little plantations of indigo and
cotton, where they can venture to work with
their own hands; which, according to the inve-
terate prejudices of that country, would be a
disgrace to them in the town. The industry of
the inhabitants begins in general to awaken ;
and the cultivation of cotton has considerably
augmented, since new privileges have been
granted to the trade of Porto Cabello, and since
that port has been opened as a principal port *,
to vessels that come directly from the mother
country. - :
Nueva Valencia, founded in 1555 under the
government of Villacinda, by Alenzo Diaz Mo-
reno, is twelve years older than Caraceas. We
have already shown elsewhere, that the Spanish

* Puerto mayor, since 1798,
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poptﬂatlon spread in' Venezuela from West 130
East. Valencia was at first only a dependaﬂe &
of Burburata; but this latter town is nothing
now but a place of embarkation for mules. It
is ‘regretted, and perhaps justly, that Valencia
has not become the capital of the country. It's
situation in a plain, on the banks of a lake, re-
calls to mind the position of Mexico. . When we
reflect on the easy communication, which the
valleys of Aragua furnish with the Llanos, and
the rivers that flow into the Oroonoko ; when we
recognize the possibility of opening an inland
navigation, by the Rio Pao and the Portuguesa,
as far as the mouths of the Oroonoko, the Cas-
siquiare, and the Amazon ; it may be conceived,
that the capital of the vast provinces of Vene-
zuela would have been better placed near the
fine harbour of Porto Cabello, beneath a pure
and serene sky, than near the unsheltered road
of La Guayra, in a temperate but constantly
foggy valley. 'Near the kingdom of New Gra-
nada, andsituate between the fertile corn-lands of
La Victoria and Barquesimeto, the city of Valen-
cia ought to have prospered; but, notwithstand-
ing these advantages, it has been unable to
maintain the contest with Caraccas, which dur-
‘ing two centuries has borne away a great num-
ber of it’s inhabitants. The families of Man-
tuanoes have preferred a residence in the capital
to that of a provincial town.
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Those who do not know the immense guantity

of _a.nté, that infest every country within the tor’

rid zone, can scarcely form an idea of the de-

struction, - and of the sinking of the ground
occasioned by these insects. They abound to

such a degree on the spot where Valencia is

placed that their excavations resemble subter-
raneous canals, which are ﬁlled with water in
the time of the rains, and become ver y dange-
rous to the buildings. Here recourse has not
been had to the extraordinary means employed
at the beginning of the sixteenth century in the
island of St. Dominge, when troops of ants ra-
vaged the fine plains of La Vega, and the rich

possessions of the order of St. Frameis. The

monks, after having in vain burnt the larvz of
the ants, and had recourse to fumigations, ad-
vised the inhabitants to choose by lot a saint,
who would serve as an abagado contra las hor-
migas*. The honour of the choice fell on St.
Saturnin ; and the ants disappeared, as soon as
the first festival of this saint was ecelebrated.

Incredulity has made great progress sinee the ‘

time of the conquest; and it was on the back of
- the Cordilleras only, that I found a small chapel,

destined, according to it's inscription, for prayers

to be addressed to Heaven for the destmctmu
of the termztes.

¥ Herrera, Decad. 1T, 1. 8, c. 14,

4
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Valencla. affords some hxstoncal rememhan. :
" ees; but these, like every thing connected with
the colonies, have no remote date, and reca]l to
- mind either civil discords, or sanguinary con-
flicts with the savages. Lopez de Aguirre, whose
crimes and adventures form one of the most
dramatic episodes of the history of the conquest, -
went, in 1561, from Peru, by the river of Ama-
zons, to the island of Margaretta; and thence,
~ by the port of Burburata, into the valleys of
Aragua. On his entrance into Valencia, which
proudly entitles itself the City of the King, he
proclaimed the independance of the country, and
the deposition of Philip II. The inhabitants
withdrew to the islands of the lake of Tacarigua,
taking with them all the boats from the shore,
to be more secure in their retreat. In conse-
quence of this stratagem, he could exercise his
cruelties only on his own people. He composed
at Valencia that famous letter to the King of
Spain, which paints with such frightful truth
the manners of the soldiery of the sixteenth cen-
tury *. The tyrant (Aguirre is still thus deno-
minated by the vulgar) boasts alternately of his
crimes and his piety ; he gives advice to the King
on the government of the colonies, and the sys-
tem of missions. Surrounded by savage Indians,
navigating on a great sea of fresh water, as he.

* See note A, at the end of this book.
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phenomenon is general from the Quebrm nf
“Tocume, between Petarez and Caraccas, as far
as Porto Cabello. It would seem as if the im-
pulsion had every where come from the South-
East ; and this fact is the more striking, as the
strata of gneiss and mica-slate in the Cordilleras -
of the coast are generally directed from the
South-West to the North-East. The greater
part of these ravines penetrate into the mountains
at their southern declivity, without crossing
them entirely. But there is an opening (abra)
in the meridian of Nueva Valencia, which leads
toward the coast, and by which a cooling sea-
breeze penetrates every evening into the valleys
of Aragua. This breeze rises regularly two or
three hours after sunset.

By this abra, the farm of Barbula, and an
_ eastern branch of the ravine, a new road is con-
structing from Valencia to Porto Cabello. It
- will be so short, that it will require only four
hours to reach the port, and the traveller will
be able to go and return in the same day from
the coast to the valleys of Aragua. In order to
examine this road, we set out on the 26th of
February in the evening for the farm of Barbula,
accompanied by the proprietors of that farm, the
amiable family of Arambary.

On the 27th in the morning we visited the
hot springs of La Trinchera, three leagues from
Valencia, The ravine is very large, and the



descent almost continual from the banks nﬂﬂm
lake to the sea-coast. La Trinchera takes its
name from little fortifications in earth, thrown
up in 1677 by some French freebooters, who
sacked the town of Valencia. The hot springs,
which is a remarkable geological fact, do not
gush out to the South of the mountains, like
those of Mariara, Onoto, and the Brigantines;
but they issue from the chain itself, almost at
its northern declivity. They are much more
abundant than any we had till then seen, form-
ing a rivulet, which in the times of the greatest
drought is two feet deep and eighteen wide. -
The temperature of the water, measured with
great care, was 90'3° of the centigrade thermo-
meter. Next to the springs of Urijino, in
Japan, which are asserted to be pure water at
100° of temperature, the waters of the Trinchera
of Porto Cabello appear to be the hottest in the
world. We breakfasted near the spring; eggs
plunged into the thermal waters were boiled in
less than four minutes, These waters, strongly
charged with sulphuretted hydrogen, gush out .
from the back of a hill rising one hundred and
fifty feet above the hottom of the ravine, and &
trending from South-South-Eastto North-North-
~ West. The rock, from which the springs gush
s @ real coarse-grained granite, resembling that
of the Devil's Wall in the mountains of Mariara.
Wherever the waters evaporate in the air, they
o2
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. form sediments and incrustations of carbonat of
lime ; perhaps they traverse strata of primiti
limestone, so common in the mica-slate and

- gneiss of the coasts of Caraccas. ‘We were sur-
prised at the luxuriant vegetation that surrounds
the basin ; mimosas with slender pinnate leaves,
clusias, and fig-trees, have pushed their roots into -
the bottom of a pool, the temperature of which
is 85°, and the branches of these trees extended
over the surface of the water, at two or three
inches distance. The foliage of the mimosas,
though constantly humectated with the hot va- -
pours, displayed the most beautiful verdure.
An arum, with a woody stem, and with large
sagittate leaves, rose in the very middle of a
pool, the temperature of which was 70°. The
same species of plants vegetate in other parts
of those mountains at the brink of torrents, the
temperature of which is not 18°. What is still
more singular, forty feet distant from the point,
whence the springs gush out at a temperature of
90°, other springs are found entirely cold. They
all follow for some time a parallel direction ;

- and the natives showed us, that by digging &

" hole between the two rivulets, they could pro-
cure a bath of any given temperature they
pleased. 1t seems remarkable, that in the hot-
test as well as the coldest climates, people dis-
play the same predilection for heat. On the
introduction of Christianity into Iceland, the
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. but not having seen either it's fruit, or its
flowers, we are ignorant whether it be the Mu
palm-tree of the Cambbees; or the cocos acu-
~ leata of Jacquin. £l
The rock on this road presents a geologma,l '
phenomenon so. much the more remarkable, as
the existence of a real stratified granite has been
~ long disputed. Between La Trinchera and the
inn of Cambury 4 coarse-grained g'xamteappears,
which the disposition of the spangles of mica,
collected in small groups, scarcely admits.ef
confounding with the gneiss, or with rocks of a
schistose texture. This granite, divided into
ledges of two or three feet thick, is directed N.
52° E., and slopes to the North-West regularly
under angles of 30° or 40°. The feld-spar; erys-
tallized in prisms with four unequal sides, and
an inch long, passes through all the tints from a
flesh red to yellowish white. The mica united
in hexagoﬁal plates, is black, and sometimes
green. The quartz predominates in the mass;
‘and is generally of a milky white. I observed
neither hornblende, nor black schorl, nor rutile
titanite, in this granite. In some ledges we
recognised round masses, of a blackish gray,
. very quartzose, and almost destitute of mica.
~ They are from one to two inches diameter ; and
are found in every zone, in all granitic moun-
tains. These are not imbedded fragments, as
at Greiffenstein in Saxony, but aggregations of



199
partrcles which seem to have been subjected to
particular attractions. I could not follow the
line of junction of the gneiss and granitic forma-
tions. According to angles takeén in the valleys
of Aragua, the gneiss appears to descend below
the granite, which must consequently be of a
more recent formation. We shall examine elge-
where the relative antiquity of this rock, when,
after our return from the Oroonoko, we shall
attempt to trace in a particular chapter the
geological table of formations, from the equator
to the coast of the Caribbean sea. The appear-
ance of a stratified granite excited my attention
the more, because, having had the direction of
the mines of Fichtelberg in Franconia for several
years, I was accustomed to see granites divided
into ledges of three or four feet thick, but little
inclined, and forming masses like towers, or old
ruins, at the summit of the highest mountains *.

The heat became stifling as we approached

* At Ochsenkopf, at Rudolphstein, at Epprechtstein, at
Luxbourg, and at Schneeberg. The dip of the strata of
these granites of Fichtelberg is, generally only from 6° to 10°;

_ xarcly . (at Schneeberg) 18°. According to the dips I ob-
served in the neighbouring strata of gneiss and mica slate, I
should think, that the granite of Fichtelberg was very ancient,
and serving as a basis for other formations; but the strata of .-
gruenstein, and the disseminated tin.ore, which it contains,
may lead us to doubt, from the analogy of the granites of
Saxony containing {jn, it's great antiquity.
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~ the coast. A reddish vapour veiled the horizon;
Tt was near sunset, and the breeze did not yet
blow. We reposed ourselves in the lonely farms
known under the names of Cambury and the
- House of the Canarian (Casa del Islengo). The
river of hot water, along the banks of which we
passed, became deeper and deeper. A ecrocodile,
more than nine feet long, lay dead on the strand.
We wished to examine it’s teeth, and the inside
of it's mouth ; but having been exposed to the
Sun for several weeks, it exhaled a smell so
fetid, that we were obliged to relinquish our
design, and remount our horses. When ar-
rived at the level of the sea, the road turns to
the Fast, and crosses a barren shore a league
and a half broad, resembling that of Cumana-.
We there found some scattered cactuses, a
sesuvium, a few plants of coccoloba uvifera, and
along the coast some avicennias and mangroves.
We forded the Guaiguaza, and the Rio Estevan,
which by their frequent overflowings - form
great pools of stagnant water. . Small rocks of
meandrites, madreporites, and other corals,
either ramified or with a rounded surface, rise
in this vast plain, like those that threaten the
mariner ; and seem to attest the recent retreat
of the sea. But these masses of the habitations -
of polypi are only fragments imbedded in @
breccia with a calcareous cement. I say 2
breccia, because we must not confound the
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. puted whethel. the port lie to the East or to the
"West of the -town, with which the communica-
‘tions are the most frequent. The inhabitants
believe, that Porto-Cabello is North-North-West
from Nueva Valencia; and indeed my observa~
- tions give a longitude of three or four minutes
more toward the West. Mr. Fldalgo ﬁnds a
difference toward the East *.

We were received with the utmost kmdness
in the house of a French physician, Mr. Juliae,
who had studied with much advantage, at
Montpellier. His small house contained a col-
lection of things the most various, but which
were all calculated to interest travellers. We
found works of literature and natural history;
notes on meteorology ; skins of the jaguar and
of large aquaticserpents; live animals, monkeys,
armadilloes, and birds. Our host was principal
surgeon to the royal hospital of Porto-Cabello,
and celebrated in the country for his profound
study of the yellow fever. During a period of
seven years, he had seen six or eight thousand
persons enter the hospitals attacked by this
cruel malady. He had observed the ravages,
that the epidemic caused in Admiral Ariztiza-
bal's fleet, in 1793. That fleet lost nearly the
third of it's men ; for the sailors were almost all
unseasoned Europeans, and held an unrestrained

* See Jutfod, o my Observ. dst., vol, i, p. xli,
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 iitercourse with the shore. = Mr. Juliac had
heretofore treated the sick as was commonly
~ practised in Terra Firma, and in. the islands, by
bleedings, aperient medicines, and acid drinks.
In this treatment no attempt was made to raise
the vital powers by the action of stimulants. In
attempting to calm the fever, the languor and
debility were augmented. In the hospitals,
where the sick were crowded, the mortality was
then thirty-three in a hundred among the
white Creoles; and sixty-five in a hundred,
among the Europeans recently disembarked.
Since a stimulant treatment, the use of opium,
of benzoin, and of alcoholic draughts, has been
substituted for the ancient debilitating method,
the mortality has considerably diminished: It
was believed to be reduced to twenty in a
hundred among Europeans, and ten ameng
Creoles * ; even when black vomitings, and
hemorrhages from the nose, ears, and gums, in-

* I have treated in amother work of the proportions of
mortality in the yellow fever. Nouw, Esp., vol. ii, p. 777—
785, and 867. At Cadiz, the average mortality was, in 1800,
twenty in a bundred ; at Seville, in 1801, it amounted to
sixty in a hundred. = At Vera-Cruz the mortality does not
exceed twelve or fifteen in a hundred, when the sick can
be properly attended. In the civil hospitals of Paris, the
number of deaths, one year with another, is from fourteen to
cighteen in a hundreri; but it is asserted, that a great
number of patients enter the hospitals almost dying, or at a
very advanced time of life, :
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'd:isated a lng‘h degree of exacerbation wa&e ,
“malady: I relate faithfully what was then given
as the general result of observation : but I think,
in these numerical comparisons, it must not be
forgotten, that, notwithstanding appearances,
the epidemics of several successive years do not
resemble each other; and that, in order to
decide on the use of fortifying or debilitating
remedies, (if indeed this difference exist in an
absolute sense,) we: must distinguish between
the various periods of the malady. ;

" The climate of Porto-Cabello is less ardent
than that of La Guayra. The breeze there is
stronger, more frequent, and more regular.
The houses do mnot lean against rocks, that
absorb the raYs of the Sun during the day, and
emit caloric at night. The air can circulate
more freely between the coast and the moun-
tains of Ilaria. The causes of the -insalubrity
of the atmosphere must be sought in the shores
that extend to the East, as far as the eye can
reach, toward the Punta de Tucacos, near the
fine port of Chichiribiche. There are the salt-
works ; and there at the beginning of the rainy
season tertian fevers prevail, and easily degene-
rate into asthenic fevers. A ‘curious observation
has been made, that the Mestizoes who are em-
ployed in the salt—wmks are more tawny, and
have a yellower skin, when they have suffered
several successive vears from those fevers, which







basins, contains less salt. It is questioned here,
as at Cumana, whether the ground be impreg-
' nated with saline particles, because it has been
for. ag% covered at intervals with 5ea-wa'te1};_‘;-
evaporated by the heat of the Sun; or whether
the soil be muriatiferous, as in a mine very poor
in native salt. I had not leisure to examine this
plain with the same attention as the peninsula
of Araya. Besides, does not this problem re-
duce itself to the simple question, whether the
salt be owing to new or very ancient inundations ?
The labouring at the salt-works of Porto-Cabello
being extremely unhealthy, the poorest men
alone employ themselves in it. They collect '
the salt in little stores, and afterward sell it to
the shopkeepers in the town.

During our abode at Porto-Cabello, the cur-
rent on the coast, generally* directed toward.

* The wrecks of the Spanish ships, burnt at the island of
Trinidad, at the time of it's occupation by the English, in
1797, were carried by the general or rotary eurrent to Punta
Brava, near Porto-Cabello. This general current toward
the East, from the coasts of Paria to the isthmus of Panama
and the western extremity of the island of Cuba, was the
subject of a violent dispute betweeg Don Diego Columbus,
Oyiedo, and the pifot Andres, in the sixteenth century.
See “ De novis opinionibus fluentis ad occidentem pelagi
Pariensis ; et de impulsu calorum, quo torrentes exeunt ad
occidentem, et per universum circamaguntur.”  Pef, Mart.
Ocean., Dec. i, lib. z, p. 3217.
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tlie West, ran from West to East.  This current
wpward ( corriente por arriba), which we have~
already mentioned, is very frequent during two
or three months of the year, from September to
November. It is believed to be owing to some
North-West winds, that have blown between
Jamaica and Cape St. Antony in the island of
Cuba.

The military defence of the coasts of Terra
Firma rests on six points. The castle of St.
Antony, at Cumana; the Morro de Nueva
Barcelona ; the fortifications of La Guayra,
mounting one hundred and thirty-four guns;
Porto-Cabello; fort St. Charles, at the mouth
of the lake of Maracaybo; and Carthagena.
Porto-Cabello is, next to Carthagena, the most
important fortified place. The town is quite
modern, and the port is one of the finest known
in both worlds. Art has had scarcely any thing
to add to the advantages, which the nature of
the spot presents. A neck of land stretches
first toward the North, and then toward the
West. It's western extremity is opposite to a
range of islands, connected by bridges, and so
close together, that.they might be taken for
another neck of land. These islands are all
composed of a calcareous breecia, of extremely
recent formation, and analogous to that we
have described on the coasts. of Cumana, and
near the castle of Araya. It is an agglomerate,



‘containing fragments of madrepores and o
“worals cemented by a limestone basis and g
of sand. We had already seen this agglomerate
near the Rio Guayguaza. « By the ‘sing'u'léiii‘- .
disposition of the ground the port resemblesa
basin, or a little inland lake, the southern ex-
tremity of which is filled with little islands, -
covered with mangroves. The opening of the
‘port toward the West contributes much to the
smoothness of the water *. One vessel only can
enter at a time; but the largest ships of the .
line can anchor very near land, to take in water.
There is no other danger in entering the har-
bour, than the reefs of Punta Brava, opposite
which a battery of eight guns has been erected.
Toward the West and South-West we see the fort,
which is a regular pentagon with five bastions,
the battery of the reef, and the fortifications
that surround the ancient town, founded on an
island of a trapezoidal form: A bridge, and the
fortified gate of the Staccado, join the old to the
new town, which is already larger, though con-
sidered only as a suburb. The bottom of the

* Tt is disputed at Porto-Cabello, whether the name of
the Port be owing to the tranquillity of it's waters,  which -
would not move a hair (®abello);” or, which is more pro-
bable, derived from Antonio Cabellg, one of the fishermen,
with whom the smugglers of Curassoa had formed an inti-

" mate connection, at the period when the first hamlet was
constructed on this half-desert coast,



. basin or little lake, which forms the harbour.of
Porto—Cabello, turns behind this suburb to the’
South-West. It is a marshy gmund filled with
noisome and stagnant water. The town, whlch
has at present nearly nine thousand mhabltants
owes it’s origin to an illicit commerce, attracted
to these shores by the proximity of the town of
Burburata, which was founded in 1549. It is
only under the ‘administration of the Biscayans,
and of the company of Guipuzcoa, that Porto-
Cabello, which was but a hamlet, has been con-
verted into a well fortified town. The vessels
of La Guayra, which is less a port than a bad
open roadstead, come to Porto—Cabello to be
caulked and repaired. : :

The real defence of the harbour consists in
the low batteries of the neck of land at Punta
Brava, and of the reef: but from ignorance of
this principle, a new fort, the Belvidere (Mira-
“dor) of Solano * has been constructed at a great,
expense, on the mountains that command the
suburb toward the South. This work, a quar-
ter of a league distant from the harbour, is
raised four or five hundred feet above the sur-
face of the water. The construction has cost
annually, during a great numpber of years, from

' Q A 3

* The mirador is placed to the East of the Vigia alta, and
to the South-East of the battery of the salt-wmks, and the
powder—mlll
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tweaty o thu'ty tbousmid 'i)lafstresr Tbs'
ta.m—general of Caraccas, Mr. de Gaevam
conzelos, was of opinion with the most ﬁlﬂe
Spanish engineers, that the Mirador, which in
my time mounted only sixteen guns, woukl Q
contribute very little to the defence of the place,
and caused the work to be suspended. Long
~ experience has proved, that very elevated bat-
teries, even when provided with heavy guns,
act with much less effect.in defending a road-
stead, than low and half.drowned batteries,
mounted with cannon of less size, but erected
on the shore itself or on jetties. We found
Porto-Cabello in a state of defence little calcu-
lated to inspire confidence. The fortifications
-of the port and round the town, which have
about sixty guns, require a garrison of eighteen
hundred or two thousand men, and there were
not six hundred. One of the king’s frigates had
been attacked in the night by the armed boats
of an English man-of-war, and taken, though
anchored at the entrance of the harbour. The
blockade rather favoured than prevented illicit
commerce ; and every thing wat Porto-Cabello
seemed to announce the increase of population
and industry. Among the most active branches
of fraudulent intercourse are those with the
islands of Curassoa and Jamaica. More than
ten thousand mules are exported annua:lgé It
is curious enough to see these anim
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waters of the Rio Estevan by a trench to f,he
=town. This work has cost more than 'tlﬁrt‘yi* 3
thousand piastres ; but it’s waters gush «mt"‘ f 2
every street. M e e
‘We returned from Porto-Cabello to the val-
leys of Aragua, and again stopped at the pla,n*. -
tation of Barbula, by which the new road to
Valencia is traced. We had heard several
weeks before of a tree, the juice of which isa
nourishing milk. It is called the cow-tree ; and
we were assured, that the Negroes of the farm,
who drink plentifully of this vegetable milk,
consider it as a wholesome aliment. All the
milky juices of plants being acrid, bitter, and
more or less poisonous, this assertion appeared
t0 us very extraordinary; but we found by
experience during our stay at Barbula, that the
virtues of the palo de vaca had not been exag-
gerated. This fine tree rises like the broad-
leaved star-apple*. It's oblong and pointed
leaves, tough and alternate, are marked by
lateral ribs, prominent at the lower surface, and
parallel. They are some of them ten inches '
long. We did not see the flower: the fruitis
somewhat fleshy, and contains one or sometimes
two nuts. When incisions are made in the
trunk of the cow-tree, it yields abundance of @

* Chrysophyllum cainito. See Annales du Musée, vol. 1,
pe 180, 4
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giutinous.mi’lk,. tolerably thick, destitute of ‘all=
acrimony, and of an agreeable and balmy smell. *
1t was offered to us in the shell of the tutumo or
calebash-tree. . We drank considerable quanti-
ties of it in the evehing before we went to bed,

“and very early in the' morning, without. feeling
the. least injurious effect. The viscosity of this
milk alone renders it a little disagreeable. The ;
Negroes and the free people, who work in the,
plantations, drink it, dipping into it their bread
of maize or cassava. The majordomo of the
farm told us, that the Negroes grow sensibly
fatter during the season, when the palo de vaca
furnishes them with most milk.  This juice,
exposed to the air, presents at it's surface,
perhaps in consequence of the absorption of the
atmospheric oxygen, membranes of a strongly
animalized substance, yellowish, stringy, and
resembling a cheesy substance. These mem-
branes, separated from the rest of the more
aqueous liquid, are elastic, almost like caout-
chouc; but they undergo in time the same
phenomena of putrefaction as gelatine. The -
people call the coagulum, that separates by the
contact of the air, cheese. This coagulum
grows sour in the space of five or six days, as I
observed in the small ‘portions which I carried

to Nueva Valencia. The milk, contained in a
stopped vial, had deposited a little coagulumt ;
and, far from becoming fetid, it exhaled con-









&

T 4
in the course of my travels, 1 confeds there ate
“few, that have so powen;fully affected my %
gination as the aspect of the cow-tree. What.

. ever relates to milk, whatever regards corn, e
spires an interest, which is not merely that of
the physical knowledge of things, but is con-
nected with another order of ideas and senti-

ments.  We can scarcely conceive how the
human race could exist without farinaceous sub-
stances; and without that nourishing: juice,
which the breast of the mother contains, and
which is appropriated to the long feebleness of
the infant. The amylaceous matter of corn, the
object of religious veneration among so many
nations, ancient and modern, is diffused in the
seeds, and deposited in the roots of vegetables ;
milk, which serves us as an aliment, appéai's to -
us exclusively the produce of animal organiza-
‘tion. Such are the impressions we have received
in our earliest infancy : such is also the source
of that astonishment, which seizes us at the as-
pect of the tree just described. It is not here
the solemn shades of forests, the majestic course
of rivers, the mountains wrapped in eternal
frost, that excite our emotion: A few drops of
vegetable juicerecall to our minds all the power-
fulness and the fecundity of nature. On the
barren flank of a rock grows a tree with coria-
ceous and dry leaves. It’s large woody roots
can scarcely penetrate into the stone. For se-

.
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" yéral months of the year not a single shower
moistens 1t"s,foﬁag§. It's branches appear d"e‘ad‘_
and dried ; but when the trunk is pierced,f there
flows from it a sweet and nourishing milk. Itis
at the rising of the Sun, that this vegetable foun-
tain is most abundant. The Blacks and natives
are then seen hastening from all quarters, fur-
nished with large bowls to receive the milk;
which grows yellow, and thickens at it’s surface.
Some employ their bowls under the tree itself,
others carry the juice home to their children.
We' seem to see the family of a shepherd, who
distributes the milk of his flock. Likipe
I have described the sensationsywhich ¢ke cow-
tree awakens in the mind of the traveller at the
first view. In examining the physical properties
of animal and vegetable products, science dis-
plays them as closely linked together; but it
- strips them of what is marvellous, and perhaps
also of a part of their charms, of what excited
our astonishment. Nothing appears isolated ;
the chemical principles, that were believed to be
peculiar to animals, are found in plants; a com-
mon chain links together all organic nature.
Long before chemists had recognized small
portions of wax in the pollen of flowers, the var-
nish of leaves, and the whitish dust of our plums
and grapes, the inhabitants of the Andes of
Quindiu fabricated tapers with the thick layer
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t];m distribution of vegetable forms ovqthe glo];e,‘. ;
we find that those three famlhes are more nume-
rous in species in the low regions of the tropics,
we must thence conclude, that a very elevat,eq\'
temperature contributes to the elaboration  of

the milky juices, to the formation of caoutchouc o
albumen, and caseous matter. The sap of the

palo de vaca furnishes unquestionably the most
~ striking example of a vegetable milk, in which.
the acrid and deleterious principle is not united

with the albumen, the caseum, and the caout-

chouc : the genera euphorbia and asclepias, 'how,-_,
ever, though generally known for their caustic
properties, had already presented us with a few
_ species, the juice of which is sweet and harm-
less.  Such are the fabayba dulce of the Canary
islands, which we have already mentioned %,
and the asclepias luctifera of Ceylon. Burman
relates, that in the latter country, when cow’s
milk is wanting, the milk of this asclepias is
used ; and that the aliments commonly prepared
with animal milk are boiled with it’s leaves. We
may hope, that a traveller, deeply versed in che-
mical knowledge, Dr. John Davy, will throw

- palms, which yields such sweet and agreeable milky emul-
sions, contains no doubt casewm. Of what nature is the milk
of mushrooms”? : :

* Euphorbia balsamifera. = See above, p-180. The milky
juice of the cactns mamillaris is equally sweet, ( De Candolle;
Essai sur les Propr, méd. des Plantes, p. 166.)
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hgbt on this fact during his stay at the 1sland of
Ceylon; forit may be possible, as Mr. Decandolle-
has well observed, that the natives employ only
the juice that flows from the young plant, at a
period when the acrid principle is not yet de-
-veloped. In fact, the first shoots of the apocy-
neous plants are eaten in several countries*.
I have endeavoured, by these comparisons, to
bring into consideration under a more general
‘point of view the milky juices, that circulate in
vegetables ; and the milky emulsions, that the
fruits of the amygdalaceous plants and palms
yield. I may be permitted to add the result of
some experiments, which I attempted to make
on the juice of the carica papaya during my stay
in the valleys of Aragua, though I was then
~ almost destitute of chemical tests. The juice
has been since examined by Mr. Vauquelin 4.
This celebrated chemist has very clearly recog-
nized the albumen and caseous matter ; he com-
pares the milky sap to a substance strongly -
animalized, to the blood of animals; but his
researches were confined to a fermented juice,
and a coagulum of a fetid smell formed during
the passage from the Isle of France to Havre.
He has expressed a wish, that some traveller :

®.Ih. p.215.
+ Vauquelin and Cadet de Gassicourt, in the Annales de
Chimie, vol. xliii, p. 276; xlix, p. 250 and 304.



wanldfexamine the milk of the pag
«as it flows from the stem or the fr
The yenngen the fruit of the carica,
milk it yields ; it is found already in the |
soame’iy fecundated, In proportion as the fruit
ripens, the mﬂk less abundant, becomes m@gl_
aqueous. Less of that animal matter, which is
coagulable by acids and by the absorption of
atmospheric oxygen, is found init. = As the whole
fruit is viscous *, it might be supposed, that, as
‘it grows larger, the coagulable matter is deposed
in the organs, and forms a part. of the pulp, or
the fleshy substance. When nitric acid, diluted
with four parts of water, is added drop by drop
to the milk expressed from a very young fruit, a
very extraordinary phenomenon appears. At
the centre of each drop a gelatinous pellicle is
formed, divided by grayish streaks. These
streaks are simply the juice rendered more
aqueous, owing to the contact of the acid having
deprived it of the albumen. At the same time,
the centre of the pellicles becomes opaque, and

* Tt is the same viscosity, which is remarked also in the
fresh milk of the palo de vaca. It is no doubt occasioned by
the caoutchouc, which is not yet separated, and which forms
one mass with the albumen and the caseum, as the butter and
the caseum in animal milk. The juice of a euphorbiaceous
plant, the sapium aucaparium, which also yields caoutchouc,
is so glutinous, that it is used to oateh parrots. (De Candolle, -
loco cit., p.263.) o






224
a few hours the yellow colour turns to browu,
mo doubt because the carbon is set more fr e
progressively as the hydrogen, with which it wa,s;
combined, is burnt. The coagulum formed by
the acid becomes viscous, and acquires that
smell of wax, which I have observed in treating
muscular flesh and mushrooms (morels) with
nitric acid *.  According to the fine experi-
ments of Mr. Hatchett, the albumen may be
supposed to pass partly to the state of gelatine.
The coagulum of the papaw-tree, when newly
prepared, being thrown into water, softens, dis-
solves in part, and gives a yellowish tint to the
fluid. The milk, placed in contact with water
only, forms also membranes. In an instant a
tremulous jelly is precipitated, resembling starch.
This phenomenon is particularly striking, if the
water employed be heated to 40° or 60°. The -
jelly condensés in proportion as more water is
poured upon it. It preserves a long time it's
whiteness, only growing yellow by the contact
of a few drops of nitric acid. Guided by the ex-
periments of Messrs. Fourcroy and Vauquelin
on the juice of the hevea, I mixed a solution of
carbonat of soda with the milk of the papaw.
No clot is formed, even when pure water is.
poured on a mixture of the milk with the alka-

* See my Experiments on the Irritable and Nervous Fibre,
(in Geerman,) vol. i, p. 177.
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mebm del gran anqmstador mhpse mgmgg»g
‘were published by Ramusio, on the contrary,,
Tighly praise chocolate, not only as an agreeable
-dtg;k,'.though prepared cold *, but in particular
as a nutritious substance. ' “ He who has drunk
one cup,” says the page of Ferdinand Cortez,
“ can travel a whole day without any other food,
~especially in very hot climates ; for chocolate z‘js
by if's nature cold and reﬁ”éskz'_ng.”f We shall
not subscribe to the latter part of this assertion ;
but we shall soon have oceasion, in our voyage
on the Oroonoko, and our excursions toward
the summit of the Cordilleras, to celebrate the
~ salutary properties of chocolate.”  Alike easy to
convey, and employ as an aliment, it contains a
large quantity of nutritive and stimulating par-
ticles in a small compass.. It has been said
with truth, that in Africa, rice, gum, and shea
butter, assist man in crossing the deserts. In
the New World, chocolate and the flower of
maize have rendered accessible to him the table-
lands of the Andes, and vast uninhabited
forests. %

The cacao-harvest is extremely variable. The
tree vegetates with such strength, that flowers

# Father Gili has very clearly shown, from two passages
in Torquemado (Monarquia Indiana, lib. xiv, cap. 14 et 42),
that the Mexicans prepared the infusion cold ; and that the
Spamard; have introduced the custom of preparing chonolate

. by boiling water with the paste of cavao.
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- It m‘anly since the mlddle of the seven  ‘ o
century, that the Dutch, tranquil possessors of
the island of Curassoa, awakened by their *
~smuggling the agricultural industry of the in- -
habitants of the neighbouring coasts, and that
cacao has become an object of exportatmn in
the province of Caraccas. We are ignorant of
every thing, that passed in those countries before
the establishment of the Biscay Company of
Guipuzcoa, in 1728. No precise statistical fact
has reached us; we only know, that the expor-
‘tation of cacao from Caraccas scarcelyamounted,
at the beginning of the eightéenth century, to
thirty thousand fanegas a year. From 1730 to
1748, the company sent to Spain eight hundred
and fifty-eight thousand ninehundred andseventy-
eight _fanegas, which make on an average forty-
seven‘t'hou'sat’ld seven hundred famegas a year ;
the price of the fanega fell in 1732 to forty-five
piastres, when it had before kept at eighty
piastres ! In 1763 the cultivation had so much
augmented, that the exportation rose to elghty-
thousand six hundred and fifty-nine fanegas *.
According to the registers of the custom-house

“ Of these 80,6569 fanegas, 50,319 were sent directly to
Spain, 16,364 to La Vera Cruz, 11,160 to the Canaries, and
2316 to the West India islands, o B ‘
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arquebuse, which I received in the valley of Coquimbo, 3

- fighting under the .orden_.of_ thy marshal, Alonzo de Alva-
rado, against Francis Hernandez Giron; then a rebel, as I
~ am at present, and shall be always; for since thy vieerby;

the Marquis of Canete, a coivarci]y, ambitious, and effeminate

man, has hanged our most valiant warriors, 1 care no more

for thy pardon than for the books of Martin Luther. Itis

ot well in thee, King of Spain, to be ungrateful toward

thy vassals; for, it was while thy father, the emperor

Charles, remained quietly in Castille, that they procured
for thee so many kingdoms and vast countries. Remember,
King Philip, that thou hast no right to draw revenues from
these provinces,'the conquest of which has been withont
danger to thee, but inasmuch as thou recompensest those,
who have rendered thee such great services, I am certain,
that few Kings go to Heaven. Therefore we regard our-

selves as very happy, to be here in the Indies, preserving .

in all their purity the commandments of God, and of the
Roman church; and we intend, though sinners during life,
to become one day martyrs to the glory of God. On going
out of the river of Amazons, we landed in an island called
La Margaretta. We there received news from Spain of
the great faction and machination (maquina) of the Lu-
therans. This news frightened us extremely; we found
among us one of that faction; his name was Monteverde.
I had him cut to pieces, as was just: for believe me,
signior, wherever I am, people live according to the law.
But the corruption of morals among the monks is so great
in this land, that it is necessary to chastise it severely.
There is not an ecclesiastic here, who does not think himself
higher than the governor of a province. I beg of thee,
great King, not to believe what the monks tell thee down
yonder in Spain. They are always talking of the sacrifices
they make, as well as of the hard and bitter life they are
forced to lead in America; while they occupy the richest
lands, and the Indians hunt and fish for them every day-

i



If they shed tears before thy throne, it is that thou mayest
‘send them hither fo govern provinces. Dost thou know
what sort of life they lead here? given up to luxury, ae-
quiring possessions, selling the sacraments, being at once
ambitious, violent, and gluttons ; such is the life they lead i
America. The faith of the Indians suffers by such bad
examples. If thou dost not change all this, O king of Spam,
thy government will not be stable.
~ “ What a misfortune, that the Emperor, thy father, has
conquered Ger many at such a price, and has spent on that
conquest the money, that we procured for him in these very
Indies! 1In the year 1559, the Marquis of Canete sent to
the Amazons Pedro de Ursua, a Navarrese, or rather a
Frenchman : we sailed on the largest rivers of Peru, till we
came to a gulf of fresh water. 'We had already gone three
hundred leagues, when we killed that bad and ambitious
captain. We chose a cavallero of Seville, Fernand de Guz-
man, for king ; and we swore fealty to him, as is done to
thyself. T was named quarter-master general : and because
I did not consent to all his will, he wanted to kill me.
But I killed this new king, the captain of his guards, his
lieutenant-general, his chaplain, a woman, a knight of the
order of Rhodes, two ensigns, and five or six domestics of
the pretended king. I then resolved to punish thy ministers,
and thy auditors (counsellors of the audiencia). I named
captains and sergeants : these again wanted to kill me, bat
I had them all hanged. In the midst of these adventures,
we navigated eleven months, till we reached the month of
the river. We sailed more than 1500 leagues. God knows
how we got through that great mass of water. I advise
thee, O great king, never to send Spanish fleets into that
cused river.  God preserve thee in his holy keeping.”

This letter was given by Aguirre to the vicar of the
island of Margaretta, Pedro de Contreras, in order to be
{ransmitted to king Philip IT. TFray Pedro Simen, pro-
vincial of the order of St. Francis in New Grenada, ssf
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by Villa de Cura and San Juan, to the littie
village of Ortiz, placed at the entry of the
steppes. We left the valleys of Aragua on the
6th of March before sunvise.. We passed over
a plain richly cultivated, keeping along the .
South-West side of the lake of Valencia, and
crossing the ground that the waters of the lake
had 1éft uncovered. We were never ‘weary of
admiring the fertility of the soil, covered with
calebashes, water-melons, and plantains. The
rising of the Sun was announced by the distant
noise of the howling monlkeys. Approaching a
group of trees, that rise in the midst of the
plain, between the ancient islets of Don Pedro
and La Negra, we perceived numerous bands
of araguatoes going as in procession from one
tree to another, with extreme slowness. A
Saale was followed by a great number of fe-
males, several -of which carried their young on
their shoulders. Naturalists have very often
described the howling monkeys, that live in
society in different parts of America. They
every where resemble each other in their man-
ners, though the species are not always the
same: The uniformity with which the ara-
guatoes execute their movements is extremely
striking *. Whenever the branches of neigh-
bouring trees do not touch, the male that leads
the band suspends himself by the callous

* Simia vrsina, (See chap. viii, vol. iii, p. 170.)
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degree of mtelhgence. ~ Thence the ﬁemmé;mﬂ
which foxes, monkeys, crows, and the condor of
the Andes; have been the subjects in the two
heml.spher%. : 8
The araguatoes are accused of sometlmes
abandoning their young, that they may be lighter
for flight when pursued by the Indian hunters.
It is said, that mothers have been seen taklng :
off their young from their shoulders, and throw-
ing them down to the foot of the tree. I am in-
clined to believe, that a movement merely acci-.
dental has been mistaken for oue that was pre-
meditated. The Indians have a hatred or pre-
dilection for certain races of monkeys; they
love the viuditas, the titis, and generally all the
little sagoins; while the araguatoes, on account
of their mournful aspect, and their uniform
howlings, are at once detested and calumniated.
In reflecting on the causes, that may facilitate
the propagation of sound in the air during the
night, I thought it important to determine with
precision the distance, at which, especially in
damp and stormy weather, the howling of a
band of araguatoes is heard. I believe Ilob—'
tained proof of it's being distinguished at eight
hundred toises distance. The monkeys that are
furnished with four hands cannot make excur-
sions in the Llanos; and it is easy, amid vast
plains covered with grass, to recognize a solitary
group of trees, whence the noise issues, and



whech is inhabited by howhng monkeys. Now
by approaching or withdrawing from this group’
of trees, the maximum of the distance may be
measured, at which the howling is heard. These
distances appeared to me sometimes a third
greater during the night, especially when the
weather was cloudy, very hot, and humid. :
The Indians pretend, that, when the 'ara,gua-
toes fill the forests with their howlings, there is
always one that chaunts as leader of the band.
The observation is pretty accurate. During a
long time one solitary and strong voice is gene-
rally distinguished, till it's place is taken by
another voice of a different pitch. We may
observe from time to time the same instinet of
imitation among frogs, and almost all animals
that live and exert their voices in society. The
missionaries farther assert, that, when a female
among the araguatoes is on the point of bringing
forth, the choir suspends it’s howlings till the
moment of the birth of the young. I could not
myself judge of the accuracy of this assertion ;
but I do not believe it to be éntirely destitute
of foundation. I have observed, that, when an
exiraordinary incident, the moans for instance of
a wounded araguato, fixed the attention of the
band, the howlings were for some minutes sus-
pended. Our guides assured us gravely, that,
“to cure [an asthma, it is sufficient to drink
out of the bony drum of the hyoidal bone of the
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of some fruit-trees, is almost destitute of vege.
tation. The dryness of the flat is so mucl the
greater, because several rivers, which is rather
extraordinary in.a country of primitive rocks,
lose themselves in crevices in the géoi‘md. ~ The
Rio de Las Minas, North of the Villa de Cura,
disappears in a rock, again appears, and is ‘in-
gulfed anew without reaching the lake of Valen-
cia, toward which it flows. Cura resembles a
village more than a town. "The population is
only four thousand souls; but we found many
persons of highly cultivated minds. We lodged
with a family, which had excited the resentment
of government in the revolution at Caraccas in
1797. One of the sons, after having languished
in a dungeon, had been sent to the Havannah,
to be shut up in a strong fortress. With what
joy his mother heard, that, after our return from
the Oroonoko, we should visit the Havannah'!
She entrusted me with five piastres, ¢ the whole
fruit of her savings.” I earnestly wished to re-
turn them to her; but how could I help fearing
to wound her delicacy, to give pain to a mother,
who finds a charm in the privations she imposes
on herself?  All the society of the town was as-
sembled in the evening, to admire in a magic
lantern the views of the great capitals of Europe.
We were shown the palace of the Tuileries, and
the statue of the great Elector at Berlin, It
excites a _singulat gengation, to gaze om Our
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native city in a magic lantern, when we are at a
distance of two thousand leagues from it iy
' An apothecary, who had been ruined by an
unhappy propensity for working of mines, ae-
companied us in our excursion to the Serro de
Chacas, very rich in auriferous pyrites. We
continned to descend the southern declivity of
the Cordillera of the coast, in which the plains
- of Aragua form a longitudinal valley. We
passed a part of the night of the 11th at the vil-
lage of San Juan, remarkable for it's thermal
waters; and the singular form of two neighbour-
ing mountains, called the Morros of San Juan.
These form slender peaks, that rise from a wall
of rocks with a very extensive basis, The wall
is perpendicular, and resembles the Devil's Wall,
which surrounds a part of the group of moun-
tains in the Hartz*. These being perceived
from afar in the Llanos, affect the imagination
- of the inhabitants of the plain, who are not ac-
customed to the least unequal ground, and the
height of the peaks is singularly exaggerated
by them. They were described to us as being
placed in the middie of the steppes, which they
in reality bound toward the North, far beyond a
range of hills called La Galera. Judging from
angles taken at a distance of two miles, these
hills are scarcely more than a hundred and fifty-

¢ Die Teufels Maner, néar Wernigeroda i_n Germany-
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sheets, streams that appear like real steraga,
The lithoid masses cover here, if we may use
the expression, the shore of the ancient interior
sea; whatever is subject to destruction, the li-
quid dejections, the scorize filled with bubbles,
have been carried away. ‘These phenomena
become particularly worthy of attention by the

" intimate relations that are observed between

the phonolites and the amygdaloids, which in-
dubitably containing pyroxenes and hornblende
gruensteins, form strata in a transition slate.
In order to have an accurate idea of the whole
of the situation and superposition of these rocks,
we shall name the formations as they occur ina ;
profile drawn from North to South. )
We find at first in the Sierra de Mariara,
which belongs to the northern branch of the
Cordillera of the coast, a coarse-grained granite;
then, in the valleys of Aragua, on the borders of
the lake, and in the islands it contains, as well
as in the southern branch of the chain of the
coast, gneiss and mica-slate. These last two
rocks are auriferous in the Quebrada del Oro,
near Guigue; and between Villa de Cura and
the Morros de San Juan, in the mountain of
Chacao. Thegold is contained in pyrites, which
are found sometimes disseminated almost im-
perceptibly in the whole mass of the gneiss *,

# The four metals, which are found disseminated in the









' "The zone of gnezss, wh1ch we have just men-
_tioned, is, in the chain of the coast, from the
sea to the Villa de Cura, ten leagues broad.
In this great extent of land, gneiss and mica-
slate are found exclusively, and these constitute

one formation *, Beyond the town of Villa de -
Cura and the Cerro de Chacao, the aspect, of
the country becomes more varied to the eye of
the geognost. There are still eight leagues
of declivity from the table-land of Cura, to the
entry of the Llanos; and, on the southern
slope of the mountams of the coast, four dif-

®=A formation which we shall call gnei.ss-micaslate, and which
is peculiar to the chainof the coast of Caraccas. Five formations
must be distinguished, as Messrs. von Buch and Raumer
have so ably demonstrated in their excellent papers on
- Landeck and the Riesengebirge, namely (a) gramite; (b)
granite-gneiss ; (c) gneiss ; (d) gneiss-micaslate ; (e) mica-slate.
The geognosts, whose researches have been confined to a
small tract of land, having confounded these formations,
which nature has separated in several countries in the most.
disfinct manner, have admitted, that the gneiss and micas
slate alternate every where in superimposed beds, or furnish
insensible tramsitions from one rock to the other. These
transitions and alternating superposmons take place no doubt
in formations of granite-gnciss, and gneiss-micaslate ; . but
because these phenomena are observed in one region, it docs
not follow, that in other regions we do not find very distinct,
circumscribed formations of granite, gneiss, and mica-slate.
The same considerations may be applied to the formations of
serpentine; which are sometimes isolated, and sometimes
belong to the eurite, mica-slate, and grucnstein.
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“

ferent formanons of rock cover the gneiss. ﬁf‘We

shall first give their description, without group-
- ing them accor dmg to systematic ideas.

On the South of the Cerro de Chacao, be-

tween the ravine of Tucutunemo and Piedras

Negras, the gneiss is concealed beneath a for--

mation of serpentine, of which the composition
varies in the different superimposed strata.
Sometimes it is very pure, very homogeneous, of
a dusky olive green, and of a conchoidal frac-
ture passing to even: sometimes it is veined,
mixed with bluish steatite, of an unequal frac-
ture, and containing spangles of mica. In both
these states I could not discover in it either
garnets, hornblende, or diallage. Advancing
farther toward the South, and we always passed
over this ground in that direction, the green of
the serpentine grows deeper, and feld-spar and
horneblende are recognized in it: it is difficult
to determine, whether it pass into diabasis
(gruenstein), or alternate with it. There is no
doubt however, of it’s containing veins of copper
ore*, At the foot of this mountain two fine
springs gush out from the serpentine. Near the

# One of these veing, on which two shafts have been sunk,
was directed hor, 21, and dipped 80° East. The strata of the
serpentine, where it is stratified with some regularity, run
hor 8, and dip almost perpendicularly. T found malachite
disseminated in this serpentine, where it passes into BTV
stein,

-
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village of St. Juan, the gmnular diabasis a,ppem
alone unnove,red and takes a greenish blagk_hue.
The feld-spar, intimately mixed with the mass,
may be separated into distinct crystals.  The
mica is very rare, and there is no quartz. The
mass assumes at the surface a ye]l()Wlsh cmst,
like dolerite and basaltes. bh b
In the midst of this tract of trap-formatwn :
‘the Morros of San Juan rise like two castles in
ruins. They appear linked to the mornes of St.
Sebastian, and to La Galera, which bounds the
Llanos like a rocky wall. The Morros of San
Juan are formed of limestone of a crystalline -
texture ; sometimes very compact, sometimes
spongy, of a greenish gray, shining, composed of
small grains, and mixed with scattered spangles
of mica. This limestone yields a strong effer-
vescence with acids. I could not find in it any -
vestige of organized bodies. It contains, in
subordinate strata, masses of hardened clay, of
a blackish blue, and carburetted. These masses
are fissile, very heavy, and loaded with iron;
their streak is whitish, and they produce no
effervescence with acids. They assume at their
surface, by their decompositien in the air, a
yellow colour. We seem to recognize in these-
argillaceous strata a tendency either toward the
transition-slates, or toward the Fkieselschiefer
(schistoid jasper) which everywhere characterize
the black transition.limestones. When in frag-
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ments, they might be taken at first sight for
basaltes, or hornblendes *. ~ Another white lime-
stone, compact, and containing some fragments
of shells, backs the Morros de San Juan. 1
could not see the line of junction of these two
limestones ; or that of the calcareous formation
and the diabasis. 2SI PR OR

~ The transverse valley, that descends from
Piedras Negras and the village of San Juan to-
ward Parapara and the Llanos, is filled with
trappean rocks, displaying close relations with
the formation of green slates, which they cover.-
Sometimes we seem to see serpentine, sometimes
gruenstein, and sometimes dolerites and basaltes. .
The arrangement of these problematical masses
is not less extraordinary. Between San Juan,
~Malpasso, and Piedras Azules, they form strata
pai'allel to each other, and dipping regularly to
the North at an angle of 40° or 50° ; they cover,
even in concordant stratification, the green slates.
Lower down, toward Parapara and Ortiz, where
the amygdaloids and phonolites ar¢ connected
with the gruenstein, every thing assumes a
basaltic aspect. ~ Balls of gruenstein, heaped

# I had an opportanity of examining again, with 'the
greatest care, the rocks of San Juan, of Chacao, of Parapara,
and of Calabozo, during my stay at Mexico ; where I formed,
conjointly with Mr. del Rio, one of the most distinguished
pupils of the school of Freyberg, a geognostical collection f(:.vr
the Colegio de Mineria of New Spain.
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‘amfant stratgﬁcatum a b];ack:&sh blue slat
very fissile, and traversed by small. vmawof |
quartz. The green slates include some strata of
gruenstein, and they even contain balls of this
substance. I nowhere saw the green slates
alternate with the black slates of the ravine of
Piedras Azules ; at the line of junction, these
two slates appear rather to pass one into the
other, the green slates becoming of a pearl-gray
in proportion as they lose their hornblende.

Farther South, toward Parapara and Ortiz,
the slates disappear. They are concealed under
a trap formation more varied in it’s ‘aspect.
The soil becomes more fertile ; the rocky masses '
alternate with strata of clay, which appear to be
produced by the decomposition of the rr'ruenstems,
the amygdaloids, and the phonolites.

The gruenstein, which farther North was less
granulous, and passed 'into serpentine, here
assumes a very different character. It contains
balls of mandelstein, or amygdaloid, of eight or
ten inches diameter. These balls, sometimes a
little flattened, are divided into concentric layers.
This is the effect of decomposition. The nueleus.
is almost as hard as basalt. They are inter-
mingled with little cavities, owing to bubbles

% The two formations of green and blackish blue slates
are directed N. 52° E. (or hor. 8:4), and dip 70° N. w.



“of gas, filled with green earth, and erystals of
‘pyroxene and mesotype. Their basis i is grayish
blue, rather soft, and displays small white spots,
* which bytheregu]arfonn theyaffect, Ishould con-
ceive to be decomposed feld-spar. Mr. von Buch
has examined with a powerful lens the species we
brought. = He has discovered, that each crystal
of pyroxene, envelopped in the earthy mass, is
separated from it by fissures parallel to the sides
- of the crystal. These fissures seem to be the
effect- of a contraction, which the mass or basis
of the mandelstein has undergone. I sometimes -
saw these balls of mandelstein arranged in strata, ‘
and separated from each other by beds of
gruenstein of ten or fourteen inches thick ;
sometimes (and this “situation is the most com-
mon) the balls of mandelstein, two or three feet .
in diameter, are found in heaps, and form little
mounts with rounded summits, like the sphe-
roidal basaltes. The clay, which separates these
amygdaloid concretions, arises from the decom-
position of their crust. They acquire by the -
contact of the air a very thin coatmg of yellow'
ochre :
South-West of the village of Parapara rises
the little Cerro de Flores, which is distinguished
from afar in the steppes. Almost at it’s foot,
and in the midst of the mandelstein tract, which
we have just' been describing, a porphyritic
phonolite, a mass of compact feld-spar, of a



*greemsh gray, or mount,am green, contait
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long crystals of vitreous feld-spar, appea:l's
posed. It is the real porphyrschiefer of Werner;
and it would be difficult to distinguish, in a
collection of stones, the phonolite of Parapara,
from that of Bilin in Bohemia. It does not
however here form rocks with grotesque s'hages,_‘
but little hills covered with tabular blocks, large
plates extremely sonorous, translucid on the
edges, and wounding the hands when broken.
Such are the successions of rocks, which I
described on the spot, as I progressively found
them, from the lake of Tacarigua to the entrance
of the steppes. Few places in Europe display a
geological constitution so well worthy of being
studied.” We saw there in succession six for-

mations :

mica-slate gneiss;

green slate (transition) ;

black limestone (transition) ;
serpentine and gruenstein ; :
amygdaloid (with pyr oxene) : and
phonolite.

I must observe in the first place, that the sub- .
stance; which we have just described under the
name of gruenstein, in every respect resembles
that, which forms layers in the 'mica-slate of
Cape Blanc, and veins near Caraccas * It dlf-

* See above, vol. iii, E 405 ; and p. 59 of the present

volume.






ferous situations are found also in Fpanc n'

-

" of fine grained gruenstein. All these strata characterize

the gruensteins of the mountains of Steben énﬂ
Lichtenberg.  With respect to the geeen slates

- of Malpasso, which bear all the' characters of

s
AT

transition slates they are identical ‘with' tho

which Mr. von Buch has so well descri#exﬁj

near Scheenau in Silesia. They contmmb&’ds%’dﬁ
gruenstein, like the slates of the mountains *‘ef
Steben, which we have just mentioned *. The
black limestone of the Morros de San Juan, is
also a transition limestone. It forms perhaps a

- subordinate stratum in the slates of Malpasso.

This situation would be analogous to what is
observed in several parts of Switzerland4-. The
slaty zone, the centre of which is the ravine of
Piedras Azules, appears divided into two for-
mations.  On some points we think we observe
one passing into the other. The gruensteins,
which begin again to the South of these slates,
appear to me to differ little from those found

* Buch, as above, vol. i, p.75. On advancing into the
adit for draining the mine (K ‘riedrich-Wilhelmstollen), which I
caused to be begun in1794,near Steben, and which is yet only
340 toises long, in the transition slate have successively been

found subordinate strata of pure and porphyritic gruenstein, -

strata of lydian stone and ampelite (alaunschicfer), and strata

the transition slates.
+ For instance at the Glyshorn, at the Col de Balme, &¢.
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- North of the ravin€ of Piedras. Axules. 1 did
- not see there any pyroxene; but on the very
spot I recognised a number of crystals in the
‘amygdaloid, which appears so strongly linked
to the gmenstem, that they alt.emate several
tmwﬂ

saklie geoguost may conmder hlS task as fuI-

‘ ‘ﬁlled, when he has traced with accuracy the

positions  of the divers strata; and has pointed
out the analogies, which these positions display,
~ with what has been observed in other countries.
‘But how can he avoid being tempted to ascend
to the origin of so many different substances,
and to inquire how far the dominion of fire has
extended in the mountains, that bound the
great basin of the steppes? In researches on
the position of rocks, we have generally to com-
plain of not sufficiently perceiving the connexion
between the masses, which we believe to be su-

perimposed on one another.. Here the difficulty -

seems to arise from the too intimate and too

numerous relations displayed by rocks, that are

‘thought not to belong to the same family.

The phonolite (or leucostine compacte of Mr.
Cordier) is pretty generally regarded by all,
who have at once examined burning and extin-

- guished volcanoes, as a flow of lithoid lava.
found no. real basaltes, or dolerites; but the
presence of pyroxene in the amygdaloid of Para-
para leaves little doubt of the igneous origin of
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these spherolda.l masses, h‘ssured a,ad %ql
cavities. Balls of this amygdaloid are enchased
in the gruenstein ; and this gruenstein alternate T';
on one side with a green slate, on the .ogmg-
with the serpentine of Tucutunemo. Here the;%,
is a connexion sufficiently intimate estabhshm}_
between the phonolites and the green sla.tes&'
~ between the pyroxenic ‘amygdaloids and tohg
serpentines containing copper ores, between vol-
canic substances and others that are mcluded
under the vague names of ¢ransition traps. All
these masses are destitute of quartz like the
real trap-porphyrles, or volcanic trachytes. This
phenomenon is the more remarkable, as the
gruensteins, which are called primitive, a.lmost,
always contain quartz in Europe. —The most
general dip of the slates of Piedras Azules,h_of '
the gruensteins of Parapara, and of the pyroxenic
amygdaloids imbedded in strata of gruenstein,
do not follow the slope of the ground from North
to South, but is pretty regularly toward the
North. The strata fall toward the chain of the &
coast, as substances that had not been in fusion',
would do. Can we admit, that so many alter-
nating rocks, imbedded one in the other, have
a common origin ? The nature of the phonohtes, i
which are lithoid lavas with a feld-spar ' basis,
and the nature of the green slates mingled with
hornblende, oppose this opinion. In this state
of things we may choose between two solutipps

%










V'ﬂla de Cura we . descendeﬁ towa:d, the banks
of the Rio Tucutunemo, which has hollewegl
itself out in a serpenune rock a longitudinal
valley directed from East to West, at nearly the
same level as La Victoria. A #ransverse valley,'
lying generally North and South, led us thence
into the Llanos, by the villages of Parapara and
Ortiz. It grows very narrow in several parts.
Basins,. the bottom of which is perfectly hori-
zontal, communicate together by narrow passes
with steep deelivities. They were no doubt’
formerl){ small lakes, which by the accumulation
of the waters, or by some. more violent catas-
trophe, broke down the dykes, by which they
were separated. This phenomenon is found in
both continents, wherever the longitudinal val-
leys are examined, that form the passages of
the Andes, the Alps*, or the Pyrennees. It is
probable, that the irruption of the waters toward
the Llanos have given by extraordinary rents
the form of ruins to the Morros of San Juan and
of San Sebastian. The volcanic tract of Para-
para and Ortiz is now only 30 or 40 toises above
the Llanos. The eruptions consequently took
place at the lowest point of the granitic chain.
In the Mesa de Pgja, in the 9th degree of
latitude, we entered the basin of the Llanos. The

¢ Iremind travellers of the road from the valley of Ursern
fo the hospice of St. Gothard, and thence to Airolo.
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Tlnvough the dry feg, aznd strata of vapour, the ,

~ trunks of palm-trees were seen from ‘afar.

Stripped of their foliage, and their verdant sum-
" mits, these trunks appeared like the masts of a-

 ship discovered at the horizon.

There is something - awful, but sad and
gloomy, in the uniform aspect of these Steppes.
Every thing seems motionless ; Ascarcely does a

“small cloud, as it passes across the zenith, and
announces the approach -of the rainy season;
sometimes cast it’s shadow on the savannah.
I know not whether the first aspect of the Llanos

. excite less astonishment than that of the chain

of the Andes. Mountainous countries, whatever
may be the absolute elevation of the highest sum-

mits, have an analogous physiognomy; but we

accustom ourselves with difficulty to the view of
the Llanos of Venezuela and Casanare, to that
of the Pampas of Buenos-Ayres and of Chaco,
which recall to mind incessantly, and during

journeys of twenty or thirty days, the smooth
surface of the ocean. I had seen the plains or

Llanos of La Mancha in Spain, and the heaths
" (ericeta) that extend from the extremity of Jut-

~ land through Luneburg and Westphalia * to
~ Belgium. These last are real Steppes, of which
man during several ages has been able to sub-

* The smoothest parts of these heaths (Heideland) are
found between Oldenbourg and Osnabruck, near Frisoyde.

e



ject only some small portions to cultivation
but the plains of the West and North of Europe
present a feeble image of theimmense Llanos of
South America. It is in the South-Fast of our
continent, in Hungary between the Danube and '
the Theiss; in Russia, between the Borysthenés iy
the Don, and the Wolga, that we find those

vast pastures, which seem to have been levelled
" by along abode of the waters, and terminate
' the horizon on every side. The plains of Hun-
gary, where I traversed them, on the frontiers of
Germany, between Presburg and (Edenburg,
strike the imagination of the traveller by the
constant display of the mirage, or extraordinary
refractions ; but their greatest extent is more
to the FEast, between Czegled, Debreczin,
and Tittel *, which has only two outlets, one

* These vast steppes of Hungary are elevated only thirty
or forty toises above the level of the sea, which is more than
eighty leagues distant from them. (Wahlenberg, Flora Car-
path., p. 32.) Baron Podmanitzky, highly distinguished for
his knowledge of the physical sciences, caused the level of
these plains to be taken, on account of a canal projected be-
tween the Danube and the Theiss. He found the line of divi-
sion, or the convesity of the ground, which slopes on each
side toward the beds of the two rivers, thirteen toises above
the height of the Danube. Several leagues square are des-
titute of villages and farms. Those pastures, which constitnte
the horizon, are called in the country Pussta. These plains,
intermingled with marshes and sandy tracts, are found on this
side ‘of the Theiss between Czegled, Csaba, Komlpssra'nd
Szarwass ; beyond the Theiss, between Debreezin, 'Karczagf



néar Gran and Wmenn ft;he ot.her betweeﬁ *~*
Belgradeaﬁd Wtadm. B e GRS

" The different: ‘parts of the wdrid have been
supposed to be characterized by saying, that
Europe has it's heaths, Asia it's steppes, Afiica
it's deserts, and America it's szivammh.r, but by ;
this distinction contrasts are established, that
are not founded either on the nature of things,
‘or the genius of languages. The existence of 'a
heath always supposes an association of plants
of the family of ericee; the steppes of Asia are
not every where covered with saline plants; the
savannahs of Venezuela furnish not only the
gramina, but with them small herbaceous mi-
mosas, legumina, and other dicotyledonous
plants.  The plains of Songaria, those which
extend between the Don and the Volga, and
the Puszta, of I-Iungary, are real savannahs,
pasturages abounding in grasses; while the sa-
vannahs to the East and West of the Stony
Mountains and of New Mexico produce cheno-
podlums, containing carbonat and muriat of
soda*. Asia has real deserts, destitute of vege-
tation, in-Arabia, in Gobi, and in Persia. ~Since
and Szoboszlo. I caleulated, according to the map of Lipsky,
the area of these plains of the inferior basin' of Hungary to be
two thousand five hundred or three thousand square leagues,
of twenty to a degree. Betwecn Czegled, Szolnok, and
Ketskemet, the plain is almost a sea of sand.

* North-West of the M{ssoury; and North of the Rio
Zaguananas, which flows into the Rio Colorado of California



serts in the interior of Africa, so long :mdm
vaguely confounded together under the name of
~desert of Sahara (Zahra); it has been observed,
that in this continent, toward the East, savan-
nahs and pastures are found, as in Arabia, set
in the midst of naked, and barren tracts. Itis
these last, these deserts covered with gravel, and
destitute of plants, that are almost entlrelyu
wanting in the New World. I saw them- only
in the low part of Peru, between Amotape and
Coquimbo, on the borders of the South-Sea.
These are called by the Spaniards not Llanos,
but the Desiertos of Sechura and Atacamez. This
solitary tract is not broad, but four hundred and
forty leagues long. The rock pierces every
~ where through the quicksands. No drop of
rain ever falls on it ; and, like the desert of Sa-
‘hara, tothe North of Tombuctoo, the Peruvian
desert affords, nearr Huaura, a rich mine of native
salt. Every where else, in the New World,
there are plains, desert because not inhabited,
- but no real deserts *. :

The same phenomena are repeated in the most
the plaios contain gypsum and sal gem. See my Mexican
Atlas, P 1.

* We are almost tempted, however, to call that vast and-
sandy table-land of Brazil, the Cangpos dos Parecis, which gives
birth to the rivers Tapajos, Paraguay, and Madeira,and which.

reaches the summit of the highest mountains, a desert. Al-
most destitute of vegetation, it reminds us of Gobi in Mungoliz.



distant. 1é.gi6ns ; and, instead Qfdesignming those

vast plains destitute of trees by the nature of the
plants they preduce, it seems natural to distin-
guishthem into deserts, and steppes or savannahs;

- into bare lands without any appearance of vege-

tation; and lands covered with gramina or small
plants of the dicotyledonous tribe. The savan-
nahs of America, especially those of the tempe-

rate zone, have in many works been designated
- by the name of prairies *: but this term appears

to me little applicable to pastures, that are often
very dry, though covered with grass of four or’
five feet in height. The Llanos and the Pampos
of South America are real steppes. They dis-
play a beautiful verdure in the rainy season, but
in the time of great drought assume the aspect
of a desert. The grass is then reduced to pow-
der; the earth cracks; the alligator and the
great serpents remain buried in the dried mud,
till awakened from their long lethargy by the
first showers ‘of spring. These phenomena are,
observed on barren tracts of fifty or sixty leagues
in length, wherever the savannahs are not tra-
versed by rivers; for on the borders of rivulets,
and around little pools of stagnant water, the
traveller finds at 'certain distances, even during
the period of the great droughts, thickets of

mauritia, a palm, the leaves of which, spread

out like a fan, preserve a brilliant verdure.

#* The French word for meadows. ED. -
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* The steppes of Asia are all beyond the
and form very elevated table-lands. America
also displays savannahs of considerable extent on
the backs of the mountains of Mexico, Peru, and
‘Quito; but it's most extensive steppes, the
‘Llanos of Cumana, Caraccas, and Meta, are
little raised above the level of the ocean, and all

belong to thé Equinoctial zone. "These circum-
" stances give them a peculiar character. * They
_ have not, like the steppes of southern Asia, and
the deserts of Persia, those lakes without issue,
those small systems_of rivers, that lose them-
_ selves either in the sands, or by subterraneous
filtrations. The Llanos of America are inclined
toward the East and South ; and their running
waters are branches of,the Oroonoko. ‘
The course of these rivers had once led me to.
believe, that the plains formed table-lands, raised
at least from one hundred to one hundred and
fifty toises above the level of the ocean. I sup-
posed, that the deserts of interior Africa were -
also at a considerable height; and that they
rose one above another like stages, from the |
coast to the interior of the continent. - No baro-
meter has yet been carried into the Sahara.
With respeet to the Llanos of America, I fonnd
by barometric heights observed at Calabozo, at
the Villa del Pao, and at the mouth of the Meta,
that their height is only forty or fifty toises ﬂboﬁ'e
the level of the sea. The fall of the rivers s



extremely gentle, “often nearly imperceptible
‘and %herefove the least wind, or the swelling of
‘the Oreenaho,weauses a reflux in those rivers
~ that flow into it. The Indians believe they de-
~ stend during a whole day in navigating from -
their mouths toward their sources. The waters
that descend are sepﬁrated from those that flow
back by a great body of stagnant water, in which,
the equilibrium being disturbed, whirlpools are
formed, that are dangerous for boats.

The chief characteristic of the savannahs or
steppes of South America is the absolute want
of hills and inequalities, ‘the perfect level of .
every part of the soil. Accordingly the Spanish

conquerors, who first penetrated- from Coro to
the banks of the Apure, did not call them de-
serts, or savannahs, or meadows, but plains,
Llanos. Oftenin a space of thirty square leagues
there is not an eminence of a foot high. This
resemblance to the surface of the sea strikes the
imagination most powerfully, where the plains
are altogether destitute of palm-trees; and where
~ the mountains of the shore and of the Oroonoko
are so distant, that they cannot be seen, as in
the Mesa de Pavones. A person would be
tempted there, to take the altitnde of the Sun
with a quadrant, if the horizon of the land were
not constantly misty, on account of the variable
display of refraction, This equality of surface
is still more perfect in the meridian of Calabozo,



Villa del Pao, and Nueva Barcelona ‘butig
reigns without interruption from the mouths of
the Oroonoko to La Villa de Araure and Ospmos* i
; under a pa.rallel of a hundred and eighty leaguew;‘]

in length ; and from San Carlos to the savannahs
of Caqueta, on a meridian of two hundred
leagues *. It particularly characterizes the new
continent, as it does the low steppes of Asia,
between the Borysthenes and the Wolga, between
the Irtisch and the Obi . The deserts of cen-
tral Africa, of Arabia, Syria, and Persia, Cobi,
and Casna ¥, present'on the contrary many in-
equalities, ranges of hills, ravines without water,
and rocks that pierce the sands§.

The Llanos, however, notmthstandmg the ap-
parent uniformity of their surface, furnish two
kinds of lnequahtles that do not escape the ob-
servation of an attentive traveller. The first-is
known by the name of Bancos: they are real
shoals in the basin of the steppes, fractured
strata of sandstone, or compact limestone, stand-
ing four or five feet higher than the rest of the

* In strictness from N, N, E. to 8. 8. W.

+ Gueldenstedt Reise, vol.i, p. 116—126 Gmelin, Flor.
Sitir. Pref. p. 31. Pallas, vol. ii, p- 75 vol. iii, p. 638.

1 Or Karak, between the Jaxartes and the Oxus.

§ See the laborious investigations of M. Meiners' on
Deserts, in the Untersuchungen ucker dic Menschenarten, vol. i,

p.101. .






~gul race, according to ancient and supemﬁm@?, ?
custom, erect oboes, or little mounds of s‘ me
on every point where the rivers flow in an Oii-: '
pOSIte direction. ; 5
The uniform landscape of the Llanos ;. the
'extreme rarity of inhabitants ; the fatigue of
travelling beneath a burning sky, and an atmo-
sphere darkened by dust ; the view of that hori-
zon, which seems for ever to fly before us ; those
lonely trunks of palm-trees, which have all the
same aspect, and which we despair of reaching,
- because they are confounded with other trunks,
that rise by degrees 6n the visual horizon; all
these causes combined make the steppes. appear
far greater than they are in reality. The planters
who inhabit the southern declivity of the chain
~of the coast see the steppes extend toward the
South, as far as the eye can reach, like an ocean of
verdure. They know, that from the Delta of
the Oroonoko to the province of Varinas, ~and
thence, by traversing the banks of the Meta,
the Guaviare, and the Caguan, they can advance -
three hundred and eighty leagues * in the plains,
first from East to West, and then from North- -
East to South-East beyond the Equator, to the
foot of the Andes of Pasto. They know by the
‘accounts of travellers the Pampas of Buenos

[

* This is the distance from Tombuctoo to the northern
coast of Africa, ;






h T _E : *
- = * .

is the Sﬂla de Cara,ccas, and whlch is linked by
“the Paramo de las Rosas to the Nevado de Me-
rida, and the Andes of New Grenada. We have
seen, that, in the tenth degree of North latltllde,"-.,,,;
it stretches from Quibor and Barquesimeto as
far as the point of Paria. A second chain of
mountams, or rather a less elevated but much
larger group, extends between the parallels of
- 3% and 7° from the mouths of the Guaviare and
the Meta to the sources of the Oroonoko, the
Marony, and the Esquibo, toward French and
Dutch Guyana. I call this chain the Cor-
dillera of Parime, or of the great eataracts ;
of the Oroonoko. It may be followed for a
length of two hundred and fifty leagues; but it
is less a chain, than a collection of granitic moun-
* tains, separated by small plains, without being
every where disposed in lines. The group of
the mountains of Parime narrows consider-
ably between the sources of the Oroonoko and
the mountains of Demerary, in the Sierras of
- Quimiropaca and Pacaraimo, which divide the
waters between the Carony and the Rio Parime,
~or Rio de Aguas Blancas. This is the theatre
of the expeditions undertaken in search of El
. Dorado, and the great city of Manoa, the Tom-
- buctoo of the New Continent. The Cordillera
“of Parime is not connected to the Andes of
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“These three transverse chains, or rather the
three groups of mountains stretching from West.
to East, within the limits of the torrid zone, are
separated by tracts entirely level, the plains of
Caraccas, or of the Lower. Oroonoko ; the plains
of the Amazon and the Rio Negro; and the
plaing of Buenos Ayres, or of La Plata. I do
_ not use the name of valley, because the Lower

Oroonoko and the Amazon, far from flowing in
a valley, form but a little furrow in the midst
of a vast plain. The two basins, placed at the
extremities of South America, are savannahs or
steppes, pasturage without trees; the interme-
diate basin, which receives tlie equatorial rains
during the whole year, is almost entirely one
vast forest, in which no other road is known
than the rivers, That strength of vegetation,
which conceals the soil, renders also the uni-
formity of it's level less perceptible; and the
plains of Caraccas and La Plata alone bear this.
name. The three basins we have just decribed
aré called, in the language of the colonists, the
Llanos of Varinas and of Caraccas, the bosques
or selvas (forests) of the Amazon, and the Pam-
pas of Buenos Ayres. The trees not only for
the most part cover the plains of the Awazon,
from the Cordillera of Chiquitos, as far as that
of Parime; they crown also these two chains
- of mountains, which rarely attain the height
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“ward the East and South-East. When wes
‘flect on their small “ele‘vatio'ns:abt)vé"‘”t”fia‘"sn i
of the ocean, we are tempted to consider them
as gulfs stretching in the direction of the cur-
rent of rotation. If, from the effect of some
pecuhar attraction, the waters of the Atlantic
were to rise fifty toises at the mouth of the
Oroonoko, and two hundred toises at the mouth
of the Amazon, the great tide would cover more
than half of South America. The eastern de-
clivity, or the foot of the Andes, now six hun-
dred leagues distant from the coast of Brazil,
would become a shore beaten by the waves.
This consideration is the result of a barometric
measurement, taken in the province of Jaen de
Bracamoros, where the Amazon issues out from
the Cordilleras. I found the mean height of this
immense river* only a hundred and ninety-
four toises above the present level of the At-
lantic. - The intermediate plains however, co- -
vered with forests, are still five times higher
than the Pampas of Buenos Ayres, and the
Llanos of Caracecas and the Meta, covered with
gramina.. :
Those Llanos, which form the basin of the

Oroonoko, and which we crossed twice in one
year, in the months of March and July, CQm-

% In the latitude of 5° 81/ 28/ South, and longﬂ“*”’
80° 56’ 877/ West,
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~ municate with the basin of the Amazon and the
‘Rio Negro, bounded on one side by the Cor-
(dillera of Chiquitos, and on the other by the
mountams of Parime. The opening, which re-
mains bestween these last and the Andes of New
Grena._da, occasions this communication. f[‘he
aspect of the land here reminds us, but on a
‘much larger scale, of the plains of Lombardy,
which also are raised only fifty or sixty toises
above the level of the ocean * ; and are directed
first, from La Brenta to Turin, East and West ;
and then, from Tuarin.to Coni; North and South.
If we were authoized from other geological
facts, to regard the three great plains of the
Lower Oronooko, the Amazon, and the Rio de
la Plata, as the basins of ancient lakes -, we
should imagine we perceived in the plains of

* Mpr. Oriani found the surface of the botanical garden of
the éollege of Brera, at Milan, only 657 toises, and that of
the great square of Pavia only 43-5 above the coasts. But
the level of lake Maggiore, on the northern side of the plain,
* is 106 toises high ; and Turin (at the hall of the Academy),
at the western extremity of the plain, is, according to Mr.
Dueros, 125 toises above the level of the Adriatic.

+ In Siberia the great steppes between the Irtisch and
the Oby, especially that of Baraba, full of salt lakes
(Tchabakly, Tchany, Karasouk, and Topolnoy), appear to
have been, a.ccor'di\ng to the Chinese traditions, even within
historical times, an inland sea. See the learned researches
of Mr. Julius von Klaproth, Mag. Encyclapédxqm Septembre
* 1817, p. 134.









plains of Varinas. afford some feeble monuments
- of the industry of a nation, that has disappeared.
Between Mljagual and the Cano de la Haoha,i
we find some real tumulz, called in the country
the Serillos de los Indios. They are hillocks in
the shape of cones, formed of earth by the hands
of men, and probably contain bones, like the
tumuli in the steppes of Asia. A fine road is
also discovered near Hato de la Calzada, be-
tween Varinas and Canagua, five leagues long,
-~ made before the conquest, in the most remote
times, by the natives. It is a causeway of earth
fifteen feet high, crossing a plain often over-
flowed *.  Did nations farther advanced in
civilization descend from the mountains of
Truxillo and Merida toward the plains of the
Rio Apure? The Indians, whom we now find
between this river and the Meta, are in too
rude a state, to think of making roads or raising
tumuli. G

I calculated the area of these Llanos from
the Caqueta to the Apure, and from the Apure
to the Delta of the Oroonoko, and found it
" seventeen thousand square leagues of twenty to
‘a degree. The part running from North to
South is almost double that which stretches
from Fast to West, between the Lower Oroo-
noko and the littoral chain of Caraccas. The

* Fiage de Farinus a Santa-Fe, by My, Palacios, (MS.)












'natims, Jiving ommkk and cheese,lzeal ", i '”‘
would have spread themselves over those vast

plains, which communicate with each .pghg;:m‘
They would have been seen at the period of

great droughts, and even at that of inundations,

fighting for the possession of pastures ; subju-
gating one another mutually; and, united by

the common tie of manners,. language, and

wofship, rise to that state of demicivilization,

which we observe with surprise in the nations of

the Mungal and Tatar race. America would

then, like the centre of Asia, have had it's con-

querors ; who, ascending from the plains to the

table-lands of the Cordilleras, and abandoning a
wandering life, would have subdued the civilized

nations of Peru and New Grenada ; overturned
the throne of the Incas, and of the Zaque *, and

substituted for the despotism, which is the fruit of

theocracy, that despotism which arises from the

patriarchal government of a pastoral people. .

In the New World the human race has not ex-
perienced these great moral and political changes;
because the steppes, though more fertile than
those of Asia, have remained without herds ; be-
cause none of the animals, that furnish milk in
abundance, are natives of the plains of South

* The Zague was the secular chief of Cundinamarca. His
power was shared with the high priest ( Lama) of Iraca. See
my Recherches sur les Monuments des Americains (ed. in folio,

p- 246; and Eng. transl. vol ii, or xiv of the present work,

p.108—9).
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in the midst of pastures. The scattered popula-
 tion of the Llanos being accumulated on cﬁrt@uﬁ
points, principally around towns, Calabozo
reckons already five villages or missions in it's
enyirons. It is computed, that 98,000 head of
cattle wander in the pastures nearest to the |
town. It is very difficult to form an exact idea
of the herds contained in the Llanos of Caraccas,
Barcelona, Cumana, and the Spanish Guyana:
Mvr. Depons, who inhabited the town of Carae-
cas longer than I, and whose statistical state-
ments are generally accurate, reckons in those
vast plains, from thesvmouths of the Oroonoko
to the lake of Maracaybo, 1,200,000 oxen,
180,000 horses, and 90,000 mules. He esti-
mates the produce of these herds at 5,000,000
franks ; adding to the value of the exportation
the price of the hides consumed in the country *.
There exist, it is believed, in the Pampas de
Buenos Ayres, 12,000,000 cows, and 3,000,000
horses, without comprising in this enumeration
the cattle that have no acknowledo'ed proprle-
tor - :
I shall not hazard any of these general estx—
mations, from their nature too uncertain; bub
shall only observe, that, in the Llanos of Carac-
cas, the proprietors of the great hatos are en-

* Depons, Voyage & la Terre Ferme, vol. i, p. 10.
+ Azsara, Voyage ay Paraguay, vol. i, p. 30,
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go a loss of twelve per cent: m the. tanning,
The southern part of the savannahs, vqlgaﬂg
called Llanos de arriba, is very productive in
mules and oxen; but the pastarage being in
general less good, these animals are obliged to
be sent to other plains to be fattened before they
are sold. The Llano de Monai, and all the
Llanos de abaxo, abound less in herds, but the
pastures are so fertile, that they furnish meat
of an excellent quality for provisioning the coast.
The mules, which are not fit for labour before
the fifth year, and then bear the name of mulas
de saca, are purchasedton the spot at the price
of fourteen or eighteen piastres. . The horses of :
the Llanos, descending from the fine Spanish
breed, are not very large; they are generallyofa
uniform color, brown-bay, like most of the wild
animals, . Suffering alternately from drought
and floods, tormented by the stings of insects
and the bite of the large bats, they lead a hard
and uneasy life. After having enjoyed for some
months the care of man, their good qualities
are developed, and become sensible. A wild
~ horse, in the Pampas of Buenos Ayres, is worth
from half to a whole piastre; and in the Llanos
of Caraccas from two to three piastres ; but the
price of the horse augments, when he has been
broken in, and is fit for agricultural labour.
Here are no sheep ; we saw flocks only on the
table—ldnd of Quito,
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8. He was an inhabitant of the town of
Pocu -:-yo ‘and had long resided in New Gre: -
“When we hear of the innumerable quantity”
of oxen, horses, and mules, that are spread over
the plains of America, we seem generally fwéﬁmf
get, that in civilized Europe, on lands of much
less extent, there exist in agricultural countries
 quantities no less prodigious. France, according
to Mr. Peuchet, feeds 6,000,000 of large horned
cattle, of which there are 3,500,000 oxen em-
ployed in drawing the plough. In the Austrian
monarchy the number of oxen, cows, and calves,
is estimated by Mr. Lithtenstein at 13,400,000
head. Paris alone consumes annually 155,000
horned cattle *.  Germany receives 150,000
oxen yearly from Hungary. Domestic animals,
collected in small herds, are considered by agri-
cultural nations as a secondary object in the
riches of the state. Accordingly they strike the
imagination much less than those wandering
droves of oxen and horses, which fill alone the
uncultivated tracts .of the New World. Civil-
ization and social order favour alike the progress
of population, and the multlphca.txon of ammals
useful to man. :

We found at Calabozo, in the midst of’thes

# 172,000 oxen, 9,000 cows, 74, 000 calves, accor dmg tO ;
the official statement of 1817 ; the population of Paris bemg
713,765 individuals. Paris consumes besides 328,000 sheep,
«nd 74,000 hogs ; in all, 77,300,000 pounds of butcher’s meat.
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Llanos, an electrical machine with large plates,
eleciarophom, batteries, and eleetrometers; an
apparatus nearly as complete as our first scien-
tific- men in -Europe possess. All these articles
bad not been purchased in the United States ;
they were the performance of a ‘man, who had
never seen any instrument, who had no person
% consult, and who was acquainted with the
phenomena of electricity only by reading the
treatise of Sigaud de la Fond, and Franklin’s
Memoirs. Mr. Carlos del Pozo, the name of
this worthy and ingenious man, had begun to
make cylindrical electvical machines, by em-
ploying large glass jars, after having cut off the
necks. It was only within a few years he had
~been able to procure, by way of Philadelphia,
two plates, to construct a plate machine, and to
obtain more considerable effects. = It is easy to
judge what difficulties Mr. Pozo had to encounter,
since the first works upon electricity had fallen
into his hands ; .and that he had the courage to
resolve to procure himself, by his own industry,
all that.-he had seen described in the books.
Till now he had enjoyed only the astonishment
~ and admiration produced by his experiments on
_ persons destitute of all information, and who had
never quitted the solitude of the Llanos; our
abode at Calabozo gave him a satisfaction alte-
gether new. It may be supposed, that he set
. some value on the opinions of two traveliers,
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11’v@y lively, very energetic in it's m ﬂhﬂ? _:-;:
ments, and yet the electrical shocks it gaw»ﬁ;
were extremely feeble. They became stm%‘_f-
on galvanizing the animal by the contact of
zine and gold. Other tembladores, real gymﬁm:
or electrical eels, inhabit the Rio Colorado, the
Guarapiche, and several little streams, that
cross the missions of the Chayma Indians. They
abound also in the large rivers of America, the
Orooncko, the Amazon, and the Meta ; but the
strength of the current, and the depth of the
water, prevent their being caught by the Indians.
They see these fish Yess frequently than they
feel electrical shocks from them when swim-
ming or bathing in the river. In the Lianos,
particularly in the environs of Calabozo, be-
tween the farms of Morichal and the missions
de arriba and de abaxo, the basins of stagnant
water, and the confluents of the Oroonoko,
(the Rio Guarico and the Canos of Rastro;
Berito, and Paloma) are filled with electrical
eels. We at first wished to make our experi=
ments in the house we inhabited at Calabozo;
but the dread of the electrical shocks of the
gymnoti is so great, and so exaggerated among
the vulgar, that during three days we could not
obtain one, though they are ‘easily caught, and
we had promised the Indians two piastres for
every strong and vigorous fish. This fear of the
Indians is the more extraordinary, as they do
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We had httle doubt, that the ﬁshmg;
terminate by killing successively all the ani-
mals engaged; but by degrees the impetu-
osity of this unequal combat diminished, and
- the wearied gymnoti dispersed. They require

a long rest* and abundant nourishment, to
repair what they have lost of galvanic force.
~ The mules and horses appear less frightened;
their manes are no longer bristled, and their '
eyes express less dread. The gymnoti a.pproaelw
timidly the edge of the marsh, where they ar&
taken by means of small harpoons fastened to
long cords. When the cords are very dry, the
Indians feel no shock in raising the fish into
the air. In a few minutes we had five large
eels, the greater part of which were but slightly
wounded. Some were taken by the same means
toward the evening. T
 The temperature of the waters, in which the
gymnoti habitually live, is from 26° to 27°.

* The Indians assured us, that when the horses are
made to run two days successively into the same poal, none
are killed the second da_y See, on the fishing for gym-
noti, and for the particulars of the experlments made at
Calabozo, a memoir published in my Obser'vatuma de ZooIagm
vol. i, p. 59—92.; and my Tableaux.de la Nature, vol. i,P-
53—57. 1 have been enabled to add here some new consi~
derations, founded on a more intimate knowledge of the
action of clectromotive apparatuses, g












the extemal skm* ‘and rests’ up@

‘organs, which fill more than two thirds of

‘animal. The same vessels, which penetrate be

tween the plates or leaves of these organs, and
which cover them with bleod when they are '
transversely, send out also numerous branch 4
to the exterior surface of the air-bladder. I
found in a hundred parts of the air of the swim-
mmg-bladder four of oxygen and ninety-six of
azot. The medullary substance of the brain :

displays but a feeble analogy with the albumin-—
ous and gelatinous matter of the electric organs. 3
But these two substances have in common the
great quantity of arterial blood which they re-
ceive, and which is disoxidated in them. We
shall again remark on this occasion; that an
extreme activity in the functions of the brain
causes the blood to flow more abundantly to-
ward the head; as the energy of the movement
of the muscles accelerates the disoxidation of
the arterial blood. What a contrast between
the multitude and the diameter of the blood-
vessels of the gymnotus, and the small space
occupied by it's muscular system! This con-

* trast reminds the observer, that three functions
of animal life, which appear in other respects
sufficiently distinct, the functions of the brain,
those of the electrical organ, and those of the
muscles, all require the afflux and concourse of

arterial or oxygenated blood. |
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tion in the hands, which held the two metals.
 The most' violent muscular movamenmazemf
 always accompanied by electric discharges.
‘The action of the fish on the organs of man
is transmitted and intercepted by the same
‘bodies, that transmit and intercept the electrical
current of a conductor charged by a Leyden
vial, or Volt.as pile. Some anomalies, which
we thought we observed, are easily- explained,
when we racollect, that even metals (as is proved
from their ignition when exposed to the action
of the pile) present a slight obstacle to the pas-
sage of electricity ; and that a bad conductor
annihi'ates the effect of a feeble electricity on
our organs, while it transmits to us the effect
of a very strong electricity. The repulsive force,
that zinc and silver exercise between each other,
being far superior to that between gold and
silver, I have found, that, when a frog, prepared .
and armed with silver, is galvanized under
water, the conducting are of zinc produces con-
tractions, as soon as ome of it's extremities ap-
proaches the muscles within three lines distance;
while an are of gold does not excite the organs,
when the stratum of water between the gold and
the muscles is more than half a line thick. In
the same manner, by employing a conducting
arc composed of two pieces of zinc and silver
soldered together endwise; and resting, as before,
one of the extremities of the metallic arc on the
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dxsposal, 0 be sable to clloom the.qw",ﬁg.
the extreme equality of the electric discharge
admits of distinguishing between the s&nsanm.j
felt, alternately by the hand naked or armed
with a metal, by one or both hands naked, and
by one or both hands armed with metal. Itis
also in the case only of small shocks, weak and
uniform, that the shocks are more sensible on
tou,ching the gymnotus with one hand (Wlthew
forming a chain) with zine, than with coppgr or
iron. T o ed nst st
Resinous substances, glass, very dry wood; X
horn, and even bones, which are generally be-
lieved to be good conductors, prevent the action
of the gymnoti from being transmitted to man.
I was surprised at not feeling the least shock on
pressing wet sticks of sealingwax against the
organs of the fish ; while the same animal gave
me the most violent strokes, when excited by
means of a metallicrod. Mr. Bonpland received -
shocks, when carrying a gymnotus on two cords
of the fibres of the palm-tree, which appeared to
us extremely dry. A strong discharge males
it's way through very imperfect conductors.
Perhaps also the obstacle, which the conducting
arc presents, renders the discharge more painful.
I touched the gymnotus with a wet pot of brown -
clay, without effect; yet I received ‘violent
shocks, when I carried the gymnotus in the same
pot, because the contact was greater cpchgrs HaIEH
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planm Bﬁyend the tropl.cs the tr:eesf;lo_se,
leaves in a very dry aiv. Reptiles, particula
~ crocodiles and boas, having vety mdolem.,rh_f
leave with difficulty the basins where they ha
{found water at the period of great inunda
: 'In propomon as the pools become dry,

degr:ee of hum1d1ty that gwes ﬂex1b111ty tOfthelr '
skin and integuments. - In this state of repose they
are seized with stupefaction : but they preservea
communication perhaps with the external air;
and, however little this communication is, it
may suffice to keep up the respiration of an a:mi
- mal of the saurien family, provided with enor- '
mous pulmonary bags, exerting no muscular mo-
tion, and in which almost all the vital functions.
~ are suspended *, It is probable, that the mean
temperature of the dried mud, exposed to the
solar rays, is more than 40°. When the North
of Egypt, where the coolest+4 month does: not
fall below 13-4°, still sustained crocodiles, they
were often found torpid with cold. ‘They were
subject to a winter sleep, like our frogs, our -

“ See my experiments on the respiration of young eroco:
diles in the Obs. de Zoologie, vol. i, p. 258,

+ This is the mean temperature of the month of Februar}' :
at Cairo, lat. 30° 2’ toward Thebes the diminution of lh’
temperature is naturally less. ]



salamanders, our sand-martins, and our mar-
 mosets. If the hibernal lethargy be obsei-véd'at
“once in animals with cold and those with hot '
~ blood, we shall be less surprised to learn, that'
these two classed furnish alike examples of a
summer sleep. In the same manner as the cro-
“ codiles of South America, the tenrecs * or Ma-' :
dagascar hedge-hogs, in the midst of the torrid
* zoné, pass three months of the year in lethargy. -
On the 25th of March we traversed the
smoothest part of the steppes of Caraccas, the
Mesa de Pavones. 1t is entirely destitute of the
corypha and murichi pa.lpx-trees. As far as the
eye can reach not a single object fifteen inches
high can be discovered. The air was clear, and
the sky of a very deep blue ; but the horizon
reflected a livid and yellowish light,-caused no
doubt by the quantity of sand suspended in the
atmosphere. We met some large herds, and
with them flocks of birds of a black colour, with
an olive reflection. They are of the genus cro-
tophaga 1, and follow the cattle. 'We had often -
seen them perched on the backs of cows, seek-
ing for gadflies and other insects. Like many
birds of these desert places, they fear so little
the approach of man, that children often take

. * Centenes, Illiger. (Erinaceus ecaudatus, Lin.)

+ The Spanish colonists call the crotophaga ani, .amunto,
(little carrion vulture, vultur aura minuta), or garapatcro. g
“ eator of garapatas,” inscots of the family of acarides.
























Conquistadores had ceased to ravage. Poor
monks only were then permitted to advance to
the South of the Steppes. * An unknown world
commenced for the Spanish colonists beyond the
Uritucu; and the descendants of those intrepid -
warriors, who had pushed their conquests from
Peru to the coasts of New Grenada and the
méuth of the ‘Amazon, were ignorant of the
roads that lead from Coro to the Rio Meta.
The shore of Venezuela remained a separate
country ; and the slow conquests of the Jesuit,
~ missionaries were successful only by skirting the
banks of the Oroonoko» These fathers had
already penetrated beyond the great cataracts
of Atures and Maypures, when the Andalusian
Capuchins had scarcely reached the plains of
Calabozo, from the coast and the valleys of
Aragua. It would be difficult to explain these
contrasts by the system according to which the
different monastic orders are governed ; it is the
aspect of the country, that contributes: power-
fully to the more or less rapid progress of the
missions. They extend slowly into the interior
of the land on mountains, or in steppes wherever
they do mnot follow the course of a particular
river. It will scarcely be believed, that the
Villa de Fernando de Apure, only fifty leagues
distant in a direct line from that part of the
coast of Caraccas the longest inhabited, was
“founded only in 1789. We were shown a parch-
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Xa.rayes, heremfore so eelabrawd amon,
graphers, though it exists only during A
menths of the year. - The swellu;\gs ot‘ the :

In the rainy season the horses, that w_a.nden g
the savannah, and have not time fo reach the
rising grounds of the Llanos, perish by hundreds
The mares are seen, followed by their colts %,
swimming during a part of the day o feed upon
the grass; the tops of which alone wave above
~ the waters. In this state they are pursued by
the crocodiles, and it is by no means uneommon
to find the prints of the teeth of these carnivorous
reptiles on their thighs. The carcases of horses,
nules, and cows, attract: an innumerable quan-
- tity of vultures. . The zamuros+ are the ibises,
or rather the aquiline vultures, of this country.
They have the mien of Pharaok’s chicken, and
render the same service to the inhabitants of the
Llanos as the vultur percnopterus to the inhabi-
tants of Egypt. :
We cannot reflect on the effects of these mun
dations, without admiring the prodigious phabl-
lity of the orgamzatlon of the animals, that man

The colts are drowned every where in large numhﬁfsv
because they are sooner tired of swimmiog, and strive 10

follow the mares in places where these alone can touch,‘he
ground,

' 4 LRSS f
e _
+ Vulthr aura, L.; carrion vulturc oy A
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herons, and moorhens, which dlsplayed’a mixtire
of the most various colours. These bn‘dﬂm
so close together, that they seemed to be unable
to stir.  The island they inhabiteis called Zla
de Aves. Lower down we passed the point,
where the Rlo Arichuna, an arm of the Apure,.
branches off ‘to the Cabulare, carrying off a
considerable body of it's waters. We stopped
on the right bank, at a little Indian mission, in-
habited by the tribe of the Guamoes. There
were yet only sixteen or eighteen huts constructed
with the leaves of the palm-tree; yet, in the
statistical tables presented annually by the mis-
sionaries to the court, this assemblage of huts
is marked with the name of the village de Santa
Barbara de Arichuna. ok
The Guamoes * are a race of Indians very
difficult to fix on a settled spot. They have
great similiarity of manners with the Achagu'as,
the Guajiboes -}, and the Otomacoes, partaking
their disregard of cleanliness, their spirit of
vengeance, and their taste for wandering ; but
their langnage differs essentially. The greater
part of these four tribes live by fishing and hunt-
ing, in plains often inundated, and situate be-
tween the Apure, the Meta, and the Guaviare.
The nature of these regions seems to invite the

* Father Gili asserts, that their Indian name is Uamu and
Pau, and that they originally dwelt on the Upper Apure.
t Their Indian name js Guaiva, pronounced Guahiva.
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mals. They aakien  the birds ‘that iwe in so-
ciety, and by degrees the ‘whole assembly is in
movement. We shall soon find, that it is not
 always in a fine moonlight, but moré particularly -‘
at the time of a storm and violent showers, that
this tumult takes place among the wild beasts.
“ May Heaven grant them a quiet night and
repose, and us also I” said the monk who accos-
panied us to the Rio Negro, when, smklng with
fatigue, he assisted in arranging our accommo- '
dations for the night. Tt was indeed a strange
sﬂuatmn, to find no silence in the solitude of
woods. In the inns of Spain we dread the sharp
sounds of guitars from the next apartment; .
in those of the Oroonoko, which are an open
beach, or the shelter of a solitary tree, we are
afraid of being disturbed in our sleep by voices
issuing from the forest.

April the 2d. We set sail before‘ sunrise.
- The morning was beautiful and cool, according
to the feelings of those, who are accustomed to
the heats of these climates. The thermometer
rose to 28° only in the air; but the dry and
white sand of the beach, notwithstanding it’s
radiation toward a sky without a cloud, retained
a temperature of 36°. The porpoises (foninas)
ploughed the river in long files. The shore was
covered with fishing birds. Some of these em-
barked on the floating wood, that passed down
the river, and surprised the fish that preferred
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us a nest of young iguanas, that were only four -
inches long. It was difficult to distinguish them"
from a common lizard. There was nothing yet

formed but the dewlap below the throat. The

dorsal spines, the large erect scales, all thﬁsé,
appendages, that render the iguana so monstrous’
when it attains the length of three or four feet,
were scarcely traced. ‘ # o}

The flésh of this animal of the saurien famlly ‘
appeared to us to have an agreeable taste in
eyery country, where the climate is very dry;
we even found it so at periods when we were not
in want of other food., It is extremely white,
and next to the flesh of the armadillo, here
called cachicaho, one of the best eatables to be
found in the huts of the natives.

It rained toward the evening. Before the rain
fell, swallows, exactly resembling our own, skim-
med over the surface of the water. We saw
also a flock of paroquets pursued by little gos-
hawks without crests. The piercing cries of
these paroquets contrasted singularly with the
whistling of the birds of prey. We passed the
night in the open air, upon the beach, near the
island of Carizales. There were several Indian
huts in the neighbourhood, surrounded with
plantations. Our pilots assured us beforehand,
that we should not hear the cries of the jaguar,
which, when not extremely pressed by hunger,
withdraws from places where he does not rule
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gone toward the forest; and turning tﬁ}h
on that side, I found myself within eiglty
steps of a jaguar, lying under the thick fohagebf

a ceibg. No tiger had ever appeared to me‘so
large.

- There are accxdents in life, against whleh we,
might seek in vain to fortify our reason. I was
extremely frightened, yet sufficiently master of
myself, and of my motions, to enable me to fol-
low the advice which the Indians had so often
given us, how to act.in such cases. I continued
te walk on without running ; avoided moving my
arms ; and thought I observed that the jaguar's
attention was fixed on aserd of capybaras, which
were crossing theriver. I then began to return,
making a large circuit toward the edge of the
water. As the distance increased, I thought I
might accelerate my pace. How often was I
tempted to look back, in order to assure myself
that I was not pursued ! Happily I yielded very
tardily to this desire. The jaguar had remained
motionless. These enormous cats with spotted
robes are so well fed in countries abounding in
capybaras, pecaris, and deer, that they rarely
attack men. I arrived at the boat out of breath,
and related my adventure to the Indians. They
appeared very little moved by it ; yet, after hav-
ing loaded our firelocks, they accompame’ us
to the ceiba, beneath which the jaguar had lain.
He was there no longer, and it would have been
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physxdé'nmny am‘ngular Hatanesdlo vaprﬂsm
Having till then seen only the skulls of sorfe
Caribbees of the West India islands preserved
in the collections of Europe, we were surprised

to find, that these Indians, who were of pure '

race, had the forehead much more rounded than,
it has been described. The women, very tall,
but disgusting from their want of cleanligess,
carried their infants on their backs, having their
thighs and legs bound at certain distances by
broad strips of cotton cloth. The flesh, strongly
compresed beneath the ligatures, was swelled in
the interstices. It is generally to be observed,

that the Caribbees are as attentive to their ex-

terior, and their ornaments, as it is possible for
men to be, who are naked and painted red.
They attach great importance to certain forms
of the body; and a mother would be accused
of culpable indifference toward her children, if
she did not employ artificial means, to shape the
calf of the leg after the fashion of the country.
As none of our Indians of Apure understood the
Caribbee language, we could obtain no informa-
tion from the Cacique of Panama respecting the
encampments, that are made at this season in
several islands of the Oroonoko for collecting
turtles’ eggs.

Near Encaramada a very long island divides
the river into two branches. We passed the
night in a rocky creek, opposite the moutb of
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~ the Rio Cabu]kgu'ejl which is formed by the Pay-
ata and the Atamaiea, and is sometnnes consi-
dered as one of the branches of ihe Apum, be-
cause it communicates with this rtiver, by the
Rio Arichuna. The evening was beautiful. The
. moon illumined the tops of the granitic rocks.
The heat was so uniformly disttibuted, that,
notwithstanding the humidity of the air, no
twinkling of the stars was remarked, even at
four or five degrees above the horizon. The
light of the planets was singularly dimmed ;
and if, on account of the smallness of the appa- -
rent diameter of Jupiter, I did not suspect some
error in the observation; I should say, that heife,
for the first time, we thought we distinguished
the disk of Jupiter with the naked eye. Toward
midnight, the North-East wind became ex-
tremely Violent. It brought no clouds, but the
vault of the sky was covered more and more
with vapours. Strong gusts were felt, and made
us in fear for the safety of our cance. During
this whole day we had seen very few crocodiles,
but all of an extraordinary size, from twenty to
twenty-four feet. The Indians assured us, that
the young crocodiles prefer the marshes, and
the rivers that are less broad, and less deep.
They crowd together particularly in the Canos,
and we might be tempted to say of them, what
Abd-Allatif says of the crocodiles of the Nile ¥,
* Descript. de UEgypte, translated by Mr. Silvestre de Sacy.
2H2
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diversity of climates and the influence of hé_igm:s o

retain the impression of a common type; the

cosmogonic traditions of nations display every
where the same physiognomy, and preserve fea-

tures of resemblance, that fill us with astonish-

ment. How.many different tongues, belonging 3

to branches that appear completely distinct,
transmit to us the same facts! The basis of*the
traditions concerning races that are destroyed,
and the renewal of nature, scarcely vary*;
theugh every nation gives them a local colour-
ing. In the great continents, as in the smallest
islands of the Pacific Qcean, it is always on the
loftiest and nearest mountain, that the remains
of the human race have been saved ; and this
event appears the more recent, in proportion as
the nations are uncultivated, and as the know-
ledge they have of their own existence has.not @
very remote date. After having studied with
attention the Mexican monuments anterior t0
the discovery of the New World; after having
penetrated into the forests of the Oroonoko, and
observed the diminutiveness of the European
establishments, their solitude, and the state of
the tribes that have remained independent ; We
cannot. permit ourselves to attribute, the analo-
gies we have just cited to the influence of the

* See my Monumens des Peuples indigénes de P.Amérigté

p- 204, 206, 223, and 227,
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~ missionaries, and that of Christianity, on the na--
tional traditions. Nor is it more probable, that
the aspect of arine, bodies found on the sum-
mit of mountains gave birth among the ‘nations
~of the Oroonoko to the idea of those great inun-
Jdations, which have extinguished for a time the
germes of organic life on our Globe. The coun-
: try,z that extends from the right bank of the
Oroonoko to the Cassiquiare and the Rio Negro,
is a country of primitive rocks. I saw there one
small formation of sandstone, or conglomerage ;
but no secondary hmestone no ‘trace of petri-
factions. : S
A fresh North-East wind carried us full sall
toward ‘the boca de la. Tortuga. We landed at
eleven in the morning in an island, which the
Indians of the missions of Uruana considered as
their property, and which is placed in the mid-
dle of the river. This island is celebrated for
the turtle fishery; or, as they say here, the
cosecha, the harvest of eggs, that takes place
. annually. © We here found an assemblage of
Indians, encamped under huts constructed with
palm-leaves.. This encampment contained more
than three hundred persons. Accustomed since
we had left San Fernando de Apure, to see only -
desert shores, we were singularly struck by the
movement that prevailed here. We found, be-
sideJthe Guamoes and the Ottomacks of Uruana,
who are both considered as savage races not to
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but they are somewhat differently arranged. I
counted three in the centre of the disk, and five
hexagonal on each side. The margins contain
twenty-four, alf quadrangular, and much eurved.
The upper shell is of a black colour inclining to
green; thefeetand clawsare like thoseof the arrau.
The whole animal is of an olive-green, but it has
two apots of red mixed with yellow on the top of
the head. The throat is also yellow, and fur-
nished with a prickly appendage. The terekays
do not assemble in numerous societies like the
arraus, or tortugas, to lay their eggs in common,
and deposit them upon the same shore. The
eggs of the Zerekay have an agreeable taste, and
are much sought after by the inhabitants of
Spanish Guyana. They are found in the Up-
per Oroonoko,vas well as below the cataracts,
and even in the Apure, the Uritucu, the Guarico,
and the small rivers that traverse the Lianos
of Caraccas. The form of the feet and head,-
the appendages of the chin and throat, and the
position of the anus, Seem to indicate, that the
arrau, and probably the Zerekay also, belong to
a new subdivision of the tortoises, that may be
separated from the emydes. From their cirri,
and the position of the anus, they approximate
the emys nasuta of Mr. Schweigger and the ma-
tamata of French Guyana ; but differ from the
latter in the form of the scutels, which are not .
VOL. 1V. 21



mmg-h wn;h pyramldal eminences ’h & fIEhe pemgcr
at which the large arrai tortoise J:a,ys it's eggs
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e L Would pmpose to plaee them promsxonally ﬁear the

matamata of Brugméres, or testudo hmbnata of‘ G‘rmelm

(Schoepf, tab 21), which My, Dumeril has taken to form lua :

genus chelys. e

Testudo arrau, testa ovali snbconvexa, ex griseo nigrescenti,

subtas lutea, seutellis dzscl 5, lateralibus 8, marginalihns 24,
omnibus planis (nec mucronato-conicis), pedibus lutexs, mento
et gutture subtus biappendiculatis.

Testudo terekay, testa ovali, atro-viridi, scutellis disci 3,
laderalibus 10, marginalibus 24, capitis vertice maculis duabus

ex rubro flavescentibus notato, gutture lutescenti, appendiculo .

$pinoso.

These descriptions are far from being complete, but are the
first which have been attempted of two chelonians, so long
celebrated from the narratives of the missionaries, and so re-
markable for the advantages derived from them by the na-
tives. Among the animals contained in the collection of the

Jardin du Roi, it is observable, that in the testudo ﬁmbrwta. :

(with twenty-five marginal seales) the aperhu-e of the anos is
placed nearly in the same manner as in the two tortoises of
the Oroonoko, of which I have here given the description,
and in the tryonix wgyptiaca, that is to say, at one fourth
from the extremity of the tail. This position of the anus de-
serves to.fix the attention of zoologists : it, as well as the exe
istence of an elongated proboseis in the matamata, appi:oxi-
mates, the chelides to. the tryonix ; but these genera differ in
the namber of their claws, and the consistence of their shell
Mr. Geoffroy, guided by other considerations, had already
supposed theexistence of these relations.  (Ann. dw Muséum,
vol. xiv, p.19.) The anus in the chelonians, the Tand-tor-
toises, and the real emydes, is placed at the base of the tail:
I fiud described in my journal only very young. arraus; ¥
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coincides with the period of the lowest waters,
The Oroonoko’ ‘beginning to inerease from the
vernal equinox, the lowest shores are found un-

“covered from the end of J anuary till the,20th or

«

25th of March. The arrau tortoises, collected
in troops from the month of January, issue then
from the water, and warm themselves in the
Sup, reposing on the sands.. The Indians be-
lieve, that a great heat is indispensable to the

have made no mention of a proboscis ; and, if I dared to
trast my memory, T should say, that the adult arrau ¥ not
furnished with one like the matamata. We must not forget,
however, that the genus chelys has been formed from the
knowledge of one species only, and what belongs to the genus,
and what belongs to the species, may have been confounded.
The true characteristics of the new genus chelys are the form

"of the mouth, and the membranous appendages of the chin

and neck. T never found in America the real testudo fim-
briata of Cayenne, the scales of which have a conic and PY-
ramidal form; and I was the more sdrprised to see, that
Father Gili, missionary at Encaramada, three hundred and
twenty leagues from Cayenne, in a work ‘published in 1788,
already distinguished the arax and the terekay from a much
smaller tortoise, which he calls matamata. He gives it in his
Italian description, i/ guscio no condesso come nelle altre tarta-
rughe, ma piano, scabroso e deforme. These last characters very

- well agree with the testudo fimbriata; and, as Father Gili

was acquainted neither with zoology, nor with the books"
that treat of this science, we may suppose, that he described
the watamata of the Oroonoko as he saw it. From these
researches it results, that three neighbouring species, the
arrau, the terckay, and the testudo fi imbriata, inhahit ove and
the same region of the New Continent,

2 12



“health of the amma.l and that its expegum@

the Sun fayours the laying of the eggs. The
arraus arve found on the beach a great part of
the dayduring the whole month *of February,

_ At the beginning of March the straggling troops

assemble and swim toward the small number of

-

islands, where they habitually deposit their eggs.. s

It is probable, that the same tortoise visits every

year the same shores. At this period, a few

days before they lay their eggs, thousands of
thesg animals appear ranged in long files on the
borders of the islands of Cucuruparu, Uruana, and,~
Pararuma, stretching out their necks and hold-
ing their heads above water, to see whether they

have nothing to dread from tigers or men. The

Indians, much interested that the bands already
assembled should remain complete, that the tor-

toises should not disperse, and that the laying of

the eggs should be performed tranquilly, place

~ centinels at certain distances along the shore.

The people who pass in boats are told to keep in
the middle of the river, and not frighten the tor-
toises by cries. The laying of the eggs takes place
always during the night. It begins soon after
sunset. ‘With it's hind feet, which are very long,

‘and furnished with crooked claws, the animal

digs a hole of three feet in diameter and two
feet in depth. The Indians assert, that the tor-

toise, to harden the sand of the beach, moistens

it with it’s urine. This they think they perceive
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~ The three encampments formed by the fﬁﬂiﬁﬁ
in the places indicated above begin abbut the
end of March or commencement of Apnl “The
t.henng of the egzs is conducted in a uniform
‘manner, and with that regularity, which charac-

terizes all mQnastic institutions. Before the ar- *

rival of the missionaries on the banks of the
river, the Indians profited much less froth a
production, which nzture has there deposited in
such abundance. Every tribe searched the
begch in it's own way ; and an immense num-
ber of eggs were uselessly broken, because they
were not dug with precaution, and more eggs
were uncovered than could be carried away.
It was like a mine worked by unskilful hands.
The Jesuits have the merit of having reduced
this operation to regularity; and though the

“monks of St. Francis, who have succeeded the

Jesuits in the missions of the Oroonoko, boast of
having followed the example of their predeces-
sors, they unhappily do not effect all that pru-
dence requires. The Jesuits did not suffer the
whole beach to be searched ; they left a part
intact, from the fear of seeing the breed of arrau
tortoises, if not destroyed, at least considerably
diminished. - The whole beach is now dug up
without reserve ; and accordingly it seems to
be perceived that the gathering is less produetive
from year to year.

When the camp is formed, the missionary of
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Uruana names his lieutenant, or commissary,
who divides the ground where the eggs are
found into different portions, according to the
number of the Indian tribes who take part in the
gathering. They are all Indians of missions, as
naked and rude as the Indians of the woods ;
though they are called reducidos and neofitos,
because they go to church at the sound of the
bell, and have learned to kneel down during the
consecration of the host.

The lieutenant or- commissionado del Padre
begins his operations by sounding. He’ ex-
amines by means of a long wooden pole or a
cane of bamboo, as we ‘have said above, how far
the stratum of eggs extends. This stratum, ac-
cording to our measurements, reached from the
shore as far as one hundred and twenty feet dis-
tant. It's mean depth is three feet. The co-
missionado places marks, to indicate the point,
where each tribe should stop in it’s labours. We
were surprised to hear this harvest of eggs esti-
mated like the produce of a well cultivated acre..
An area accurately measured of one hundred
and twenty feet long, and thirty feet wide, has
been known to yield one hundred jars of oil, or
to the value of a thousand francs. The Indians

. remove the earth with their own hands ; they
place the eggs they have collected in small bas-
kets, called mappiri, carry them to the camp,
and throw them into long troughs of wood filled
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with water. In these troughs the eggs, broken
and stirred with shovels; remain exposed tothe

Sun, till the yolk, the oily part, which swims eop,,
the surﬁice, as time to inspissaté. As fast a8

this oily part is collected on the surface of the

water, it is taken off, and boiled over a quick
fire. This animal oil, called manteca de tor-
tugas*, keeps the better, it is said, in propor-
tion as it has undergone a stronger ebullition.

When well prepared, it is limpid, inodorous, and.
scarcely yellow. The missionaries compare it

.

to the best oil of olives; and it is used not

merely to burn in lamps, but in dressing victuals,
to which it imparts no dlsagreeable taste. Itis
not easy, however, to procure oil of turtles’ eggs
~ quite pure. It has generally a putrid smell,

_ owing to the mixture of eggs, in which, from the .

prolonged action of the.Sun, little tortoises, los
tortuguillos, are already formed. We felt this
very disagreeably at our return from the Rio
Negro, on employing a fluid fat, which had
become brown and fetid. Fibrous matter was

found collected at the bottom of the vessel; a

sign of the impurity of the tortoise-oil.

I acquired some general statistical notions
" on the spot, by consulting the missionary of
Uruana, his lieutenant, and the traders of An-

% Tirtoise grease. The Tamanack Indians call it by the
name of carapa ; the Maypures, by the name of timi.
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gostura.  The shore of Uruana furnishes one
thousand™ botijas * or jars of oil (manteca)
annually. The price of each jar at the capital
of Guiana, v1flgar1y called Angostura; 4s from
two piastres to two and a half. We may admit,
* that the total produce of the three shores, where
the - cosecha or gathering of eggs is annually
made, is five thousand &otijas. Now as two
hundred eggs yleld oil enough to fill a bottle, or
limeta, it requires five thousand eggs for a jar
or botija of oil. Estimating at one hundred, or
one hundred and sixteen, the number of eggs,‘j
that one tortoise produces; and reckoning that
one third of these is broken at the time of laying,
pawticularly by the mad torfoises; we may pre-
sume, that, to obtain annually five thousand
jars of oil, three hundred and thirty thousand
arrau tortoises, the weight of which amounts to
one hundred and sixty-five thousand quintals,
must come and lay thirty-three millions of eggs
on the three shores appropriated to this harvest.
The results of these calculations are much below
the truth. Many tortoises lay only sixty or
seventy eggs; and a great number of these ani-
mals are devoured by jaguars at the moment
they get out of the water. The Indians bring
away a great number of eggs to eat them dri_ed.

% Each botija contains twenty-five bottles: it's capacity is
{rom 1000 to 1200 cubic inches.
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in the Sun; and they break a considerable nugp-

ber through carelessness during the gathering,
The number of eggs that are hatched before the

people can dig them up is so prodigious, that -

near the encampment of Uruana I saw the
~whole shore_ of the Oroonoko swarming with
little tortoises -an'inch in diameter, escaping
with difficulty from the pursuits of the Indian
children. If to these considerations be added,
that all the arraus do not assemble on the three
shores of the encampments ; and that there are
many that lay their eggs in solitude, and some
weeks later ¥, between ,the mouth of the Oroo-
noko and the confluence of the Apure ; we must
admit, that the number of turtles, which an-
nually deposite their eggs on the banks of the
Lower Oroonoko, is near a million. This num-
ber is very considerable for so large an animal,

* The arraus, which lay their eégs before the beginning of -

March; for in the same species the more or less frequent
basking in the Sun, the food,' and the peculiar organization
of each individual, occasion differeuces: come out of the
water with the terekays, which lay in January and February.

Father Gumilla believes them to be arraus, that were not able

to lay their eggs the preceding year! All that Father Gili
relates of the terekay (vol. i, p, 96, 101, and 297) agrees en-
tirely with what T learned from the governor of the Otomacks
of Urnana, who understood Spanish, and with whom I could
converse. It is difficult to find the eggs of the ferckays, be-
cause these animals, far from ‘collecting in thousands on the
same beach, deposit their cggs as they are scattered about.

-
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weighing half a quintal, and of which the greater
part is destroyed by men. In general nature
multiplies less the great species of animals tha‘h :
the small.  ? .

The labours of collecting the eggs, and pre-
paring the oil, last three weeks. It is at this
period only, that the missionaries have any com-:
muhication with ‘the coast, and the ecivilized
‘neighbouring countries. The monks of St. Fran-
cis, who live South of the cataracts, come to the
harvest of eggs less to procule oil, than to,see,
as they say, “white faces ;" and to learn, “ whe-
ther the king inhabits the Escurial or Saint
Tldefonso, whether the convents remain sup-
~ pressed in France, and above all whether the
Turks continue to keep quiet.” These are the
only subjects, that are interesting to a monk of
the Oroonoko, and on which the little traders of
Angostura, who visit the encampments, ‘can give
no very exact notions, In those distant coun-
tries no doubt is ever entertained of the news
brought by a white man from the capital. To
doubt is almost to reason; and how can it be
otherwise than irksome to exercise the under-
standing, where people pass their lives in com-
plaining of the heat of the climate, and the sting-
ing of moschettoes? The profit of the traders
in oil amounts to seventy or eighty per cent ;
“for the Indians sell it them at the price of a
piastre a jar or botija, and the expense of car-

) A
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viage is ot more than two fifths of o plastrd

jac*. The Indians, when they go to the cosecha
de huevos, bring away also a considerable quan-
tity of eggs dried in the Sun, or exposed to a

slight ebullition. Our rowers had baskets or

Jittle bags of cotton cloth filled with these eggs.

-

Their taste is not disagreeable, when well pre-

served. We were shown large shells of turtles,

emptied by the jaguar-tigers. These animals

follow the arraus toward the beaches, where the

layipg of the eggs is to take place. They sur-

prise them on the sand; and, in order to devour
them at their ease, turn them in such a manner
that the under shell is uppermost. In this si-
tuation the turtles cannot rise ; and as the jaguar
turns many more than he can eat in one night,
the Indians often avail themselves of his cunning
and malignant avidity.

When' we reflect on the difficulty that the "
naturalist finds in getting out the body of the

turtle without separating the upper and under
shells, we cannot enough admire the suppleness
of the tiger's paw, which empties the double
armour of the arrau, as if the adhering parts of

* First cost of 300 botijas, 300 piastres. Expenses of con-
veyance: a boat, lanchu, with four rowers, and a master,
B0 p.: two cows, for the food of the rowers during two months,
10 p. : cassava, 20 p.: petty expenses in the camp, 30 p-:
total, 420 p.. The 300 botijas fetch at Angostura from 600
0 750 piastres, according to the mean pﬁce of ten years.
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placed in sucha manner, that it’s tail is tmmg

to the nver it takes Wlt,hontx hesvtatmn &e :

shortest way to the water. I confess, that this
experiment, of which Father Gumilla speaks,
does, not always succeed equally well: yet in

general it appears, that at great distances from ,

the shore, dnd even in an island, these little
animals feel with extreme delicacy on what.slde
the most humid air blows. Wiy
Reflecting on this almost continued layer of
eggs, that extends along the bheach, and onthe
thousands of little turtles, that seek the water as
soon as they are hatched, it is difficult to admit,
that so many turtles, ‘which- have made their
nests in the same spot, can distinguish their own
young, and lead them like the crocodiles to the
pools in the vicinity of the Oroonoke. It is
certain, however, that the animal passes the first
years of it’s life in the pools where the water is
less deep, and does not return to the bed of the
great river, till it is full grown. How then do
the tortuguillos find these pools? Are they led
thither by female turtles, which adept the young
as by chance? The crocodiles, less numerous,
deposite their eggs in separate holes; and we
shall soon find, that, in this family of sauriens,
the female returns about the time when the in-
cubation is terminated ; calls her young, which
answer to her voice ; and often assists them to
get out of the ground. The arraw tortoise no
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doubt like the crocodile knows the spot, where
she has made her nest; but, not daring to re-
turn to the beach, where the Indians have formed
their encampment, how can she dlstmgmmh

own young from the fortuguillos that do not be-
long to her? On the other hand, the Otomack
Indians declare, that, at the period of the inun-
dations, they have met with female turtles fol-

‘lowed by a great number of young ones. These
were perhaps arraus, that laid eggs on a desert
beach, to which they could return. Males are
extremely rare among these animals. Seaficely
is one male found among several hundred fe-
males.” The cause of this scarcity cannot be the .
same as with the crocodiles, which fight in the
season of their loves.

Our pilot had anchored at the Playa de huevos,
to purchase some provision, which began to run
short with us. We found there fresh meat,
Angosturarice, and even biscuit made of wheaten
flour. Our Indians filled the boat with little
live turtles, and eggs dried in the Sun, for their
own use. Having taken leave of the missionary
of Uruana, who had treated us with great cor-
diality, we set sail about four in the afternoon.
The wind was fresh, and blew in squalls. Since
we had entered the mountainous part of the
country, we had discovered, that our canoe car-
ried sail mry badly ; but the master was desir-
ous of showing the Indians, who were assembled

2
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_ onéie beach that, in going as near thewmh d ‘;j"f o
“possible, he should reach at one single tack the
middle of the river. At the very moment when
he was boa.stmg of his dexterity, and the bold-
ness of his manceuyre, the force of the wind upon
the sail became so great, that we were on the .,
point of going down. Our side of the boat was
under water, which entered with such violerce,
that it was up to our knees. It passed overa
little table, at which I was writing in the after
part of the boat. I had some difficulty to save
my journal, and in an instant we saw our books,
papers, and dried plants, all swimming. = Mr.
Bonpland was lying asléep in the middle of the
canoe. Awakened by the entrance of the water,
and the cries of the Indians, he judged of our
situation with that coolness, which he always
displayed in the most difficult circumstances.
~ The lee side righting itself from time to time
~ during the squall, he did not consider the boat
as lost. He thought, that, were we even forced
to abandon it, we should save ourselves by swim-
ming, since there was no crocodile in sight.
Amid this uncertainty, we saw the cordage of
the sail suddenly give way. The same gust of.
wind, that had thrown us on our beam, served
also 1o right us. 'We instantly laboured to bale
the boat with calebashes ; the sail was set afresh;
and in less than half an hour we were again in
a state to proceed. The wind had abated &
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These loaves when heated, emﬁfan"fj_
smell of benzoin. When the ckww is Stﬂgem@ﬂ
- to distillation, it yields no sensible traces of am-
monia. . It is not, like indigo, a $ubstance com.
bined with azot. It dissolves slightly in sul
phuric and ;muriatic acids, and even: in alkalis,,
Ground with 011, the chica furnishes a red eehut
that bas a tint of lake. Applied on woel, it
might be confounded with madder red. Thete
is no donbt, that the ckica, unknown in Europe
before our travels, may be employed usefully in
the arts. The nations on the Oroonoko, by
whom this pigment is best prepared, are the
Salivas, the Guipunaves *, the Caveres, and the
Piraoas. The processes of infusion and macera-
tion are in general very common among all the
nations on the Oroonoko. Thus the Maypures
carry on a trade of barter with' the little loaves
of puruma, which is a vegetable fecula, dried in
the manner of indigo, and yielding a very per-
manent yellow colour. The chemistry of the
savage is reduced to the preparation of pigments,
that of poisons, and the dulcification of the amy-
laceous roots, which the aroides and the euphor-
biaceous plants afford.
The greater part of the missionaries of the
Upper and Lower Oroonoko permit'the Indians
of their missions to paint their skins. Itis pain-

~ O.r Guaypunaves ; they call themselves Uipunavi. G
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ful to add, that some of them speculate on this
state of nudity of the natives. In their huts,
pompously called conventos *, I have often seen
stores of chice, which t.hej sold as high as four
francs the cake (furfa). To form a just idea of
, the éxtravagance of the degoration iqf these na.ked
Indians, I must observe, that a man of Im:g_e
stature gains with difficulty enough by the la-
bour of a fortnight, to procure in exchange the
chica necessary to paint himself red. Thus as
we say in temperate climates of a poor man,
¢ he has not enough to clothe'himself,” you hear
the Indians of the Oroonoko say, “ that man is
so poor; that he has not énough to paint. (s'onoter,
se majepayer) half his body.” The little trade in
chica is carried on chiefly with the tribes of the
Lower Oroonoko, whose country does not pro-
duce the plant that furnishes this much valued
substance. The Caribbees and the Otomacks
paint only the head and the hair with chica, but
the Salivas possess this pigment in sufficient
abundance, to cover their whole bodies. When
the missionaries send on their own account small
cargoes of cacao, tobacco, and chiquichiqui
from the Rio Negro to Angostura, they always
add some cakes of chica, as being articles of

% Tn the mi:sibns, the parsonage house bears the name of
convent ; it 18 la casa del padre.

+ Ropes made with the petioles of a palm-tree with pin-
nate leaves, of which we shall speak in the sequel.

2L2 .
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‘mg in the nelgbbom‘hood of those* wﬁo péﬂif ‘
the Whole Body? 8 TR St
We are struck with the observatlon, that ‘the
Indians «©f the Oroonoko, like the natives of

North America, prefer the substances that yielda
red colour to every other. Is this predllectlon
founded on the facility, with which the savage
procures ochrey earths, or the colouring fefula
of anotta, and of chica? T doubt this much,
Indigo grows wild in a great part of Equinoctial
Amarica. This plant, like so many other legu-
minous plants, would have furnished the natives
abundantly with pigments to colour themselves
blue like the ancient Britonst. Yet we see no
American tribe painted with indigo. It appears
to me probable, as I have already hinted above,
~ that the preference given by the Americans to
the red colour is generally founded on the ten-
dency, which nations feel to attribute the idea of
beauty to whatever characterizes their national
physiognomy. Men whose skin is naturally of
a brownish red, love a red colour. If they be
born with a forehead little raised, and the head
flat, they endeavour to depress the forehead of

* The Caribbees, the Salives, the Tamanacks, and the
Maypures.
t The half-clad nations of the temperate zone often paint

their skin of the same colour, as that with which their clothes
- are dyed,
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their children. If they be dxstmgmshgd from

other nations by a thin beard, they try to enadl— ;
cate the few hairs, that nature has gwen thf,m
They think themselves embellished in proportion
as they heighten the characteristic marks of their

race, or of their national conformatmn. .

We were surprised to see, that, in ' the cam;) of
Pararuma, the women far advanced in years
were more occupied with their ornaments than
the youngest women. We saw an Indian wo-
man of the nation of the Otomacks employing
two of her daughters in the operation of rubbing
her hair with the oil of turtles eggs, and paint-
ing her back with onoto and caruto. The orna-
ment consisted of a sort of lattice work formed
of black lines crossing each other on a red
ground. Each little square had a black dot in
the centre. It wasa work of incredible patience.
We returned from a very long herborization, and
the painting was not half finished. This re-
search of ornament seems the more singular,
when we reflect, that the figures and marks are
not produced by the process of tatooing, but
that paintings executed with so much care * are

* The black and caustic pigment of the carufo (genipa
Americana) however resists a long time the action of water,
as we found with regret, having one day, in sport with the
Indians, caused our faces to be marked with spotsani strokes
of Caruto. When we returned to Angestura, in the mndst :
of Europeans, these marks were still visible, Earlan

-
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: mahaform of European garments. 3 *‘W&M- _

mgn.;ag &raruma, who were painted with a
blué acket and black buttons. The mission.
ela te d to us, that the Guayna.ves of t.be, :
Rio Caut'a. are accustomed to stain them- :
selves red with anotta, and to make broad .
transverse st,mpes on the body, on which they
stick spangles of silvery mica. Seen at a dis-
tance, these naked men appear to be dressed in
laced clothes. If painted nations had been ex-
amiged with the same attention as clothed na-
tions, it would have been perceived, that the
most fertile imagination, and the most mutable
caprice, have created the fashions of painiing, as
well as those of garments.

Painting and tatooing are not restrained in
either of the two worlds to one race, or one
zone only. These kinds of ornaments are most
common among the Malay and American races;
but in the time of the Romans they existed also
among the white race in the North of Europe.
As the most picturesque garments and modes of
dress are found in the Grecian Archipelago, and
Western Asia, go, the type of beauty in painting
and tatooing is diplayed by the islanders of the
South Sea “'. Some clothed nations still paint
their hands, their nails, and their faces. It would
seem, that painting is then confined to those
parts of the bodg, that remain uncovered ; and

* In the Archipelago of Mendoza’s islands.

1



while rouge, which recalls to mind the
state of man, disappears by degrees i
(in some towns of the province of
ladies think they embellish their delicate and
white skins, by covering them with colouring
* vegetable matter, starch, whites of eggs, and
flour. After having lived a long time among
mer’ painted with anotta and chica, we are sin-
gularly struck with these remains of ancient
* barbarism, retained amid all the usages of civil-
ization. : I e
The encampment at Pararuma afforded us an
opportunity of examining for the first time seve-
ral animals alive, which till then we had seen
only in the collections of Europe. These little
animals form a branch of commerce for the mis-
sionaries. They exchange tobacco, the resin-
called mani, the pigment of chica, gallitos (rock
manakins), orange monkeys, capuchin monkeys,
and other species of monkeys in great request on
the coast, for cloth, nails, hatchets, fish-hooks,
and pins. The productions of the Oroonoko
are bought at a low price of the Indians, who
live in dependance on the monks; and these
same Indians purchase of the monks at a very
high price, and with the money they have gained
at the harvest of eggs, fishing and gardening
implements. We made the acquisition of several
animals, which we kept with W¥throughout the
rest of our voyage on the river, and studied their
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;mréfge’* Wm%mnot em% theﬁuﬁﬁ&*-g!
of Buffon, which is the #ifi of Mr. d'Azara; the
tit‘i* of ﬂarthagena and the isthmus of laribhg
wfnéﬁm. the pinche of Buffon ; and the #iti § of
the Oroonoko, which is the saimiri of French
paturalists. _ In the different Spanish colonies
the name of titz’ is gwenw monkeys, that belong
to three different subgenera ||, and vary inethe
number of their grinders . This number ex-
cludes even the finest of the three titis, that of
the Oroonoko, from the genus which Mr. Illiger
has focrmed under the denomination of ouistiti,
or hapale. Tt is almost needless to observe,
after what 1 have satd how much it is to be
wished, that we should abstain in works of
science from those wvulgar mames, which, dis-
figured by our orthography, and varying in every
province, augment the deplorable confusion of
zoological nomenclature.

* A fine saimiri, or titi of the Oroonoko, may be purchased
at Pararuma for eight or nine piastres. The missionary pays
one and a half to the Indian, who has caught and tamed the
monkey.

+ Simia jacchus, striate monkey.

1 Simia eedipus, red-tailed monkey.

§ Simia sciurea, orange monkey.

|| The genera callithrix, jacehus, and midas, of Mi.Geoffroy
de St. Hilaire.

q The titi of the Oroonoko (of the family of sagoins) has
six grinders ; the titis of Darien and Paraguay (of the family
of hapales) have five grinders on each side.
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- The titi of the Oroonoko @uma; scmrea), i}&-
drawn hitherto, though well known in our pql-
lections, is called bititeni by the Maypure Isn-
dians. It is very common to the South of the
cataracts. It's face is whlte,,and aﬁtﬂe spot
_ of bluish-black covers the mouth and the point
of the nose. The titis of the most e'lega,utjmp,
ands the most beautiful colour (with hair of a
golden yellow), come from the banks of ihe
Cassiquiare. Those thatare taken on the shores
of the Guaviare are large and difficult to tame.
No other monkey has so much the physiogifomy
of achild as the ¢iti ; there are the same expres-
sion of innocence, the’same playful smile, the
same rapidity in the transition from joy to sor-
row. Its large eyes are instantly filled with
tears, when it is seized with fear. It is ex-
tremely fond of insects, particularly of spiders.
The sagacity of this little animal is so great, that
one of those we brought in our boat to Angos-
tura distinguished perfectly the different plates
annexed to the Tableau élémentaire d Histoire
naturelle of Mr. Cuvier. The engravings of
this work are not coloured ; yet the #ifi advanced
rapidly it’s little band in the hope of catching a
grasshopper or a wasp, every time that we
showed it the eleventh plate, on which these
insects are represented. It remained in the
greatest indifference, when it was shown engrav-,
mgs of skeletons or heads of mammiferous ani-
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of a«*.metum, on which hm; or deer wa!'erepmaonteﬂf £l
nataral size, and with the greatest perfection, hwtnfg m;
the least impression even on hunting-dogs, the intelliger
which appeared the most improved. Is‘tllxere ﬂl exar
well mrtgmed of a dog having recognized a f'ull—lengﬂl pic-

ture of it’s mastur’ In all these case&, ﬁw !Isht Iﬂlﬁi‘ﬂ, :
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