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[volume 3]

JOURNEY
TO THE
EQUINOCTIAL REGIONS
OF

THE NEW CONTINENT

BOOK Il

CHAPTER VI
Mountains of New Andalusia.—Valley of Cumanacoa.—Summit of the Cocollar.—Missions of the

Chayma Indians.

Our first visit to the peninsula of Araya was soon succeeded by a longer and more instructive
excursion to the interior of the mountains of the missions of the Chayma Indians, where a variety of
interesting objects claimed our attention. We entered on a country studded with forests; and visited a
convent surrounded by palm trees and arborescent fern, situate in a narrow valley, where we felt the

enjoyment of a cool and delicious climate, in the centre of the torrid zone. The surrounding mountains
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contain caverns haunted by thousands of nocturnal birds; and, what affects the imagination more than all
the wonders of the physical world, we find beyond these mountains a people so lately nomade, and still
nearly in a state of nature, savage without being barbarous, and stupid rather from ignorance than long
rudeness. This interesting meditation was blended involuntarily with historical remembrances. It was in
the promontory of Paria that Columbus first recognized the continent: there terminate these valleys,
alternately devastated by the warlike anthropophagical Carib, and by the commercial and polished nations
of Europe. At the beginning of the sixteenth century, the unhappy Indians of the coasts of Carupano, of
Macarapan, and of Caraccas, were treated in the same manner as the inhabitants of the coast of Guinea in
our days. The soil of the islands was cultivated, the vegetables of the ancient continent were transplanted
thither; but the regular system of colonization remained long unknown on the continent. If the Spaniards
visited its shores, it was only to procure, either by violence or exchange, slaves, pearls, grains of gold, and
dye-woods. The motives of this insatiable avarice seemed to be ennobled by the pretence of an

enthusiastic zeal for religion; for every age has its peculiar tint, and a character appropriate to itself.



The trade in the copper-coloured Indians was accompanied by the same acts of inhumanity as that
in the African negroes; and had also the same result, in rendering both the conquerors and the conquered
more ferocious. Thence wars became more frequent among the natives; prisoners were dragged from the
inland countries to the coast, in order to be sold to the whites, who loaded them with chains in their ships.
Yet the Spaniards were at this epocha, and long after, one of the most polished nations of Europe. The
resplendent light, which arts and literature then shed over Italy, has been reflected on every country, of
which the language emanated from the same source as that of Dante and Petrarch. It might have been
thought, that a general melioration of manners would be the natural consequence of this noble awakening
of the mind, this sublime soaring of the imagination. But in distant climates, wherever the thirst of wealth
has introduced the abuse of power, the nations of Europe, at every period of their history, have displayed
the same character. The illustrious era of Leo X was signalized in the new world by acts of cruelty, that
seemed to belong to the most barbarous ages. We are less surprised, however, at the horrible picture with

which the conquest of America presents us, when we recollect what still takes place on the western



coasts of Africa, notwithstanding the benefits of a more humane legislation.

The principles adopted by Charles V had long abolished the slave-trade on the continent. But the
Congiustadores, by the continuation of their incursions, prolonged this system of ravaging, which has
diminished the American population, perpetuated national animosities, and during a long period crushed
the seeds of rising civilization. At length the missionaries, under the protection of the secular arm, spoke
words of peace. It was the privilege of religion, to console humanity for a part of the evils committed in
its name; to plead the cause of the natives before kings, to resist the violence of the commendataries, and
to assemble wandering tribes into small communities, which are called Missions; and the existence of
which favours the improvement of agriculture. Thus were insensibly founded, though by a uniform and
premeditated progress, those vast monastic establishments, that singular system, which continually tends
to insulate itself, and places countries four or five times more extensive than France under the control of

religious orders.

Institutions, thus useful in stopping the effusion of blood, and in laying the first basis of society,
have become in their result hostile to its progress. The effects of this insulated system have been such,

that the Indians have remained



in a state little different from that in which they existed, when their scattered dwellings were not yet
collected round the habitation of a missionary. Their number has considerably augmented, but the sphere
of their ideas is not enlarged. They have progressively lost that vigour of character, and that natural
vivacity, which in every state of society are the noble fruits of independence. By subjecting to invariable
rules even the slightest actions of their domestic life, they have been rendered stupid, by the effort to
render them obedient. Their subsistence is in general more certain, and their habits more pacific; but
subject to the constraint and the dull monotony of the government of the missions, they discover by their
gloomy and reserved looks, that they have not sacrificed their liberty to their repose without regret. The
monastic system confined to the cloister, while it deprives the state of useful citizens, may however
sometimes contribute to calm the passions, to sooth incurable sorrows, and fit the mind for meditation;
but transplanted into the forests of the new world, applied to the numerous relations of civil society, it has
consequences so much the more fatal, as its duration is prolonged; it enchains from generation to
generation the intellectual faculties, interrupts the intercourse of nations, and is hostile to whatever

elevates the mind, or enlarges its conceptions.



From these united causes, the natives who inhabit the Missions are kept in a state remote from all
improvement; and which we should call stationary, if societies did not follow the course of the human
mind, and must therefore be said to retrograde, whenever they cease to go forward.

On the 4th of September, at five in the morning, we began our journey to the Missions of the
Chayma Indians, and the group of lofty mountains which traverse New Andalusia. We had been advised,
on account of the extreme difficulties of the road, to reduce our baggage to a small bulk. Two beasts of
burden were indeed sufficient to carry our provision, our instruments, and the paper necessary to dry our
plants. One chest contained a sextant, a dipping-needle, an apparatus to determine the magnetic variation,
thermometers, and Saussure's hygrometer. We always selected these instruments in excursions of short
duration. The barometer requires more attention even than the time-keeper; and it may be well to add, that
this instrument embarrasses travellers more than any other. We confided it during five years to a guide,
who followed us on foot; and this precaution, which was expensive, did not always secure it from
accidents. Having determined with precision the period of the atmospheric tides, that is, the hours at

which the mercury rises and falls



regularly every day under the tropics, we ascertained the possibility of taking the level of the country by
means of the barometer, without employing correspondent observations at Cumana. The greatest changes
in the pressure of the air in these climates, on the coasts, arise only to 1- 1.3 of a line; and if at any given
hour, or place, the height of the mercury be once marked, we may with some probability determine the
variations, which this height experiences throughout the whole year, at every hour of the day or night *.
Hence it results, that, under the torrid zone, the want of correspondent observations can scarcely produce
an error exceeding 12 or 15 toises, which is of small importance relative to geological levelling, or the

influence of height on the climate, and the distribution of plants.

The morning was deliciously cool. The road, or rather path, that leads to Cumanacoa, follows the
right bank of the Manzanares, passing by the hospital of the Capuchins, situate in a small wood of lignum

vitae and arborescent capparist. On leaving Cumana we enjoyed during the short duration of the twilight,

* See my Astronomical Observations, vol. 1, page 289.

+ These caper-trees are called in the country, pachaca, olivo, ajito: they are the capparis

tenuisiliqua, Jacq., c. ferruginea, c. emarginata, c. elliptica, c. reticulata, c. racemosa.



from the top of the hill of San Francisco, an extensive view over the sea, the plain covered with bera* and
its golden flowers, and the Mountains of the Brigantine. We were struck at the great proximity in which
the Cordillera presented itself, before the disk of the rising sun had reached the horizon. The tint of the
summits is of a deeper blue, their outline is more strongly marked, and their masses are more detached, as
long as the transparency of the air remains undisturbed by the vapours, which, accumulated during the

night in the vallies, rise in proportion as the atmosphere acquires warmth.

At the hospital of the Divina Pastora, the path turns to the north-east, and stretches for two
leagues over a soil without trees, and formerly levelled by the waters. We there found not only cacti, tufts
of cistus-leaved tribulus, and the beautiful purple euphorbiat, cultivated in the gardens of the Havanna
under the singular name of dictamno real, but also the avicennia, the allionia, the sesuvium, the thalinum,
and most of the portulaceous plants, that grow on the banks of the gulf of Cariaco. This geographical

distribution of plants appears to designate

* Palo sano, zygophyllum arboreum, Jacg. The flowers have the smell of vanilla.

+ Euphorbia tithymaloides.



the limits of the ancient coast; and to prove, as we have already observed, that the hills, of which we went
along the southern side, formed heretofore a small island, separated from the continent by an arm of the
sea.

After walking two hours, we arrived at the foot of the high chain of the interior mountains, which
stretches from the east to the west; from the Brigantine to the Cerro de San Lorenzo. There, new rocks
appear, and with them another aspect of vegetation. Every object assumes a more majestic and
picturesque character; the soil, watered by springs, is furrowed in every direction; trees of gigantic
loftiness, and covered with lianas, rise from the ravins; their bark, black and burnt by the double action of
the light and the oxygen of the atmosphere, forms a contrast with the fresh verdure of the pothos and
dracontium, the tough and shining leaves of which are sometimes several feet long. The parasite
monocotyledones take between the tropics the place of the moss and lichens of our northern zone. As we
advanced, the forms and grouping of the rocks reminded us of the scenes of Switzerland and the Tyrol. In
these American Alps, the heliconia, costus, maranta, and other plants of the family of the balisiers (canna
indica), which near the coasts vegetate only in damp and low places, flourish here at considerable height.

Thus in the torrid zone,
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by a singular similitude, under the influence of an atmosphere continually loaded with vapours, as in the
north of Europe* on a soil moistened by melting snows, the vegetation of the mountains offers the same
aspect, as characterises the vegetation of marshes.

Before we leave the plains of Cumana, and the breccia, or calcareous sandstone, which
constitutes the soil of the seaside, we will notice the different strata, of which this very recent formation is
composed, such as we observed it on the back of the hills that surround the Castle of St. Antonio. This is
so much the more indispensable, as we shall soon acquire the knowledge of other rocks, which may easily
be confounded with the puddingstone of the coast. On advancing toward the interior of the continent, the

geological view of those countries will unroll itself gradually before our eyes.

The breccia or calcareous sandstone, is a local and partial formation, peculiar to the peninsula of
Arayat, the coasts of Cumana and Caraccas. We again found it at Cabo Blanco, to the west of the port of
Guayra, where it contains, beside broken shells and madrepores, fragments, often angular, of quartz and

gneiss. This circumstance

* Wahlenberg, de Vegetatione Helvetiae, et summi Septemtrionis, p. xlvii and lix.

T See vol. ii, p. 263.



11

assimilates the breccia to that recent sandstone designated by the German mineralogists by the name of
nagelfluhe, and which covers so great a part of Switzerland to the height of a thousand toises*, without
presenting any trace of marine productions. Near Cumana the formation of the calcareous breccia
contains, first a compact whitish gray limestone, the strata of which, sometimes horizontal, sometimes
irregularly inclined, are from five to six inches thick. Some beds are almost unmixed with petrifactions,
but in the greatest part the cardites, the turbinites, the ostracites, and shells of small dimensions, are found
so closely connected, that the calcareous matter forms only a cement, by which the grains of quartz and
the organized bodies are united: 2dly, a calcareous sandstone, in which the grains of sand are much more
frequent than the petrified shells; other strata form a sandstone entirely free from organic fragments,
yielding but a small effervescence with acids, and enclosing not lamellae of mica, but nodules of compact
brown iron ore: 3d, beds of indurated clay, which contain selenite and lamellar gypsumt. These last beds
present a great analogy with the muriatiferous clay of Punta Araya, and appear constantly inferior to the

last strata.

* At the Hohgaut, that towers over the Emmethal.

+ At the north of St. Antony's castle, very near Cumana.
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The breccia, or agglomerate of the seacoast, which we have just described, has a white tint, and
lies immediately on the calcareous formation of Cumanacoa, which is of a blueish gray. These two rocks
form a contrast no less striking than the molasse (bur-stone) of the Pays de Vaud, with the calcareous
limestone of the Jura *. It must be observed, that, by the contact of the two formations lying upon each
other, the beds of the limestone of Cumanacoa, which | consider as an Alpine limestone, are always
largely mixed with clay and marl. Lying like the mica-slate of Araya north-east and south-west, they are

inclined, near Punta Delgada, under an angle of 60 degrees to the south-east.

We traversed the forest by a narrow path, and went along a rivulet, which rolls foaming over a
bed of rocks. We observed, that the vegetation was every where more brilliant, where the Alpine
limestone is covered by a quartzose sandstone without petrifactions, and very different from the breccia of
the seacoast. The cause of this phenomenon depends probably not so much on the nature of the ground, as

on the greater humidity of the soil. The quartzose sandstone contains thin strata of a

* For example, near Aaraw, Boudry, and Porentrui in Switzerland.
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blackish clay-slate*, which might easily be confounded with the secondary thonschiefer; and these strata
hinder the water from filtering into the crevices, of which the Alpine limestone is full. This last offers to
the view here, as in the country of Saltzburg, and on the chain of the Apennines, broken and steep beds.
The sandstone, on the contrary, wherever it is seated on the calcareous rock, renders the appearance of the
scene less savage. The hills which it forms appear more rounded, and the gentler slopes are covered with

a thicker mould.

In those humid places, where the sandstone envelopes the Alpine limestone, some trace of
cultivation is constantly found. We met with huts inhabited by mestizoes in the ravine of Los Frailes, as
well as between the Cuesta of Caneyes, and the Rio Guriental. Each of these huts is placed in the centre of
an enclosure, that contains plantains, papaw trees, sugar-canes, and maize. We might be surprised at the
small extent of these cultivated spots, if we did not recollect}, that an acre planted with plantains}
produces near twenty times as much food as the same space sown with corn. In Europe, our wheat,

barley, and rye cover vast spaces of ground; and in general the arable

* Schieferthon.
+ Political Essay on New Spain, Vol. ii. p. 366.

1 Musa paradisiaca.



14

lands touch each other, wherever the inhabitants live upon corn. It is not the same under the torrid zone,
where man has been able to appropriate to himself plants, that yield more abundant and earlier harvests.
In these happy climates, the fertility of the soil is proportioned to the heat and humidity of the
atmosphere. An immense population finds abundant nourishment on a narrow space, covered with
plantains, cassava, yams, and maize. The isolated situation of the huts dispersed through the forest
indicates to the traveller the fecundity of nature, where a small spot of cultivated land suffices for the

wants of several families.

These considerations on the agriculture of the torrid zone involuntarily remind us of the, intimate
connexion, that exists between the extent of land cleared, and the progress of society. That richness of the
soil, that vigour of organic life, which multiply the means of subsistence, retard the progress of nations
toward civilization. Under so mild and uniform a climate, the only urgent want of man is that of food. It is
the feeling of this want only, which excites him to labour; and we may easily conceive, why in the midst
of abundance, beneath the shade of the plantain and breadfruit tree, the intellectual faculties unfold
themselves less rapidly than under a rigorous sky, in the region of corn, where our race is in a perpetual

struggle
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with the elements. When we take a general survey of countries inhabited by agricultural nations, we
observe, that cultivated lands are either separated by forests, or immediately touch each other; not only
according to the growth of the population, but the choice of alimentary plants. In Europe we judge of the
number of the inhabitants by the extent of the cultivation: under the tropics, on the contrary, in the
warmest and most humid parts of South America, very populous provinces appear almost deserted;
because man, in order to find nourishment, cultivates but a small number of acres. These circumstances,
highly worthy of attention, modify at the same time the physical appearance of the country, and the
character of its inhabitants, giving a peculiar physiognomy to both; something wild and uncultivated,
which belongs to nature, the primitive type of which has not yet been altered by art. Without neighbours,
almost unconnected with the rest of mankind, each family of settlers forms a separate tribe. This insulated
state arrests or retards the progress toward civilization, which advances only in proportion as society
becomes more numerous, and its connexions more intimate and multiplied: but on the other hand, it is
solitude that developes and strengthens in man the sentiment of liberty and independence; and gives birth

to that noble pride of character, which



16

has at all times distinguished the Castilian race.

From these causes, the powerful influence of which will often occupy us in the course of this
work, the land in the most populous regions of equinoctial America still retains a savage aspect, which is
destroyed in the temperate climates by the cultivation of corn. Between the tropics the agricultural nations
occupy less ground: man has there less extended his empire; he may be said to appear, not as an absolute
master, who changes at his will the surface of the soil, but as a transient guest, who quietly enjoys the
gifts of nature. There, in the neighbourhood of the most populous cities, the land remains studded with
forests, or covered with a thick mould, never torn up by the plough. Spontaneous plants still predominate
by their quantity over cultivated plants, and determine alone the appearance of the landscape. It is
probable, that this state of things will change very slowly. If in our temperate climate the cultivation of
corn contributes to throw a dull uniformity upon the land we have cleared, we cannot doubt, that, even
with an increasing population, the torrid zone will preserve that majesty of vegetable forms, those marks
of an unsubdued, virgin nature, which render it so attractive, and so picturesque. Thus it is, that, by a

remarkable concatenation of
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physical and moral causes, the choice and production of alimentary plants have an influence on three
important objects at once; the association or the isolated state of families, the more or less rapid progress
of civilization, and the individual character of the landscape.

In proportion as we penetrated into the forest, the barometer indicated the progressive elevation
of the land. The trunks of the trees presented here an extraordinary phenomenon; a gramineous plant, with
verticillate branches*, climbs, like a liana, eight or ten feet, and forms festoons, which cross the path, and
swing about with the wind. We halted, about three o'clock in the afternoon, on a small flat, which is
known under the name of Quetepe, and is elevated about one hundred and ninety toises above the level of
the sea. A few small housest have been erected near a spring, well known by the natives for its coolness
and great salubrity. We found the water delicious. Its temperature was only 22.5°fof the centigrade

thermometer, while that of the air was 28.7°. The

* Carice, analogous to the chusque of Santa Fe, of the group of the nastuses. This gramineous plant
is excellent pasture for mules. See the Nova Genera et Species Plantarum equin., which I am

publishing in conjunction with Messrs. Bonpland and Kunth.
+ Habitacion de Don Juan Pelay.

1 18° of Reaumur's thermometer.
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springs which descend from the neighbouring mountains of a greater height often indicate a too rapid
decrement of heat. If indeed we suppose the mean temperature of the water on the coast of Cumana equal
to 26°, we must conclude, unless other local causes modify the temperature of the springs, that the spring
of Quetepe acquires its great coolness at more than 350 toises of absolute elevation*. In speaking of the
springs, which gush out in the plains of the torrid zone, or at a small elevation, | must observe in general,
that it is only in regions where the mean temperature of summer essentially differs from that of the whole
year, that the inhabitants can drink spring water extremely cold during the season of the great heats. The
Laplanders, near Umea and Scersele, in the 65th degree of latitude, drink spring-water, the temperature of
which, in the month of August, is scarcely two or three degrees above the freezing pointt; while in the
day the heat of the air rises in the shade, in the same northern regions, to 26 or 27 degrees. In the
temperate climates of France and Germany, the difference between the air and the springs never exceeds

16 or 17 degrees; between the tropics it seldom rises to 5 or 6

*Vol. Il. p. 36, 142, 184.

+ Kongl. Vetenks. Acad. Nya Handl., 1809, p. 205.
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degrees. It is easy to account for these phenomena, on recollecting, that the interior of the globe, and the
subterraneous waters, have a temperature almost identical with the annual mean temperature of the air;
and that the latter differs from the mean heat of the summer in proportion to the distance from the equator.
The dip of the needle at Quetepe was 42.7° of the centesimal division. The cyanometer indicated for the
colour of the sky at the zenith only 14°; no doubt because the season of the rains had begun some days

before, and the air was already mingled with vapours*.

From the top of a hill of sandstone, which overlooks the spring of Quetepe, we had a magnificent
view of the sea, cape Macanao, and the peninsula of Maniquarez. An immense forest; extended itself at
our feet to the edge of the ocean. The tops of the trees, intertwined with lianas, crowned with long wreaths

of flowers, formed a vast carpet of verdure, the dark tint

* At four in the afternoon; Deluc's hygrometer 48° centigrade thermometer 26.5°. From Quetepe |
found by the compass the bearings of Cape Macanao N. 26° W. The angle between the Cape and
the Valley of San Juan in the Island of Margaretta is 29° 28'. The distance in a straight line from

Quetepe to Cumana appears to be three leagues and a half.
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of which augmented the splendor of the aerial light. The aspect of this spot struck us the more, as we then
first beheld those great masses of tropical vegetation. On the hill of Quetepe, at (he foot of the malpighia
cocollobafolia, the leaves of which are extremely coriaceous, we gathered, among tufts of the polygala
montana, the first melastomas, especially that beautiful species described under the name of the
melastoma rufescens. The remembrance of this spot will remain long impressed on our minds. The
traveller preserves a fond predilection for those places, where he meets with a group of plants which he

had never before beheld in their wild state.

As we advanced toward the south-west, the soil became dry and sandy. We climbed a group of
mountains, which separate the coast from the vast plains, or savannahs, bordered by the Oronoko. That
part of this group, over which passes the road to Cumanacoa, is destitute of vegetation, and has steep
declivities toward both the north and the south. It is designated by the name of the Impossible, because it
is believed, that, in the case of the landing of an enemy, this ridge of mountains would offer an asylum to
the inhabitants of Cumana. We reached the top a little before sunset, and | had scarcely time to take a few

horary angles, to
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determine the longitude of the place by means of the chronometer™.

The view from the Impossible is finer and more extensive than that from the table-land of
Quetepe. We distinguished clearly by the naked eye the flattened top of the Brigantine, the position of
which it would be important to fix accurately, the landing-place, and the road of Cumana. The rocky coast
of the peninsula of Araya appeared at its full length. We were particularly struck with the extraordinary
con figuration of a port, known by the name of Laguna Grande, or Laguna del Obispo. A vast basin,
surrounded by high mountains, communicates with the Gulf of Cariaco by a narrow channel, which
admits only of the passage of one ship at a time. This port, of which Mr. Fidalgo has sketched the plan
minutely, is capable of containing several squadrons at once. It is an uninhabited place, but annually

frequented by vessels, which carry mules to the

* See my Astronomical Observations, vol. i, page 94. On account of the distance of the
southern part of the gulf of Cariaco, the latitude must be nearly 10° 23'. | took the
bearings of the road of Cumana, N. 61° 21' W.; of Cape Macanao, N. 29° 27 W.; of Laguna
Grande, on the northern coast of the gulf of Cariaco, N. 3° 10' W.; of the Cerro del
Bergantin, (centre of the Mesa) S. 27° 5' W. Shortest distance from the sea 3 or 4 miles.
The angles were taken some with a sextant, some with the nautical compass; the latter

are corrected by the magnetic variation.
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West India Islands. There are some pasture grounds at the bottom of the bay. We traced the sinuosities of
this arm of the sea, which, like a river, has dug a bed between perpendicular rocks destitute of vegetation.
This singular view reminded us of the back-ground of the fanciful landscape, with which Leonardo da
Vinci has decorated his famous portrait of Gioconda*.

We could observe by the chronometer the moment when the disk of the sun touched the horizon
of the sea. The first contact was at 6h 8' 13"; the second, at 6h 10’ 26” of mean time. This observation,
which is not unimportant for the theory of terrestrial refractions, was made on the summit of the
mountain, at the absolute height of 296 toises. The setting of the sun was attended by a very rapid cooling
of the air. Three minutes after the last apparent contact of the disk with the horizon of the sea, the
thermometer suddenly fell from 25.2° to 21.3°. Was this extraordinary refrigeration owing to some

descending cur rent? The air was however calm, and no horizontal wind was felt.

We passed the night in a house where there was a military post of eight men, under the command

of a Spanish serjeant. It is an hospital,

* Mona Lisa, wife of Francesco del Giocondo.
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built by the side of a powder-magazine, and affords every kind of aid to travellers. The same detachment
inhabits the mountains five or six months. The post is for the most part occupied by soldiers who have
chacras, or plantations, in the neighbourhood. When Cumana, after the capture of Trinidad by the
English, in 1797, was threatened with an attack, many of the inhabitants fled to Cumanacoa, and
deposited what they possessed of most value in sheds hastily constructed on the top of the Impossible. It
was then resolved, in case of any unforeseen invasion, to abandon the castle of St. Antonio, after a short
resistance, and to concentrate the whole force of the province round the mountains, which may be
considered as the key of the Llanos. The military events, which, in consequence of political revolutions,

have since taken place in these countries, have shown how wisely this first plan was framed.

The top of the Impossible, as nearly as | could perceive, is covered with a quartzose sand stone,
free from petrifactions. Its strata are here, as on the ridge of the neighbouring mountains, pretty regularly
directed from N. N. E. to S. S. W.* | have already observed, that this direction is also the most common

in the primitive formations in the peninsula of Araya,

* Hor. 3-4; 45° of southern inclination.
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and along the coasts of Venezuela. On the northern declivity of the Impossible, near the Pennas Negras,
an abundant spring gushes from sandstone, which alternates with a schistous clay. We remarked on this
point fractured strata, which lie from N. W. to S. E., and the dip of which is almost perpendicular.

The Llaneros, or inhabitants of the plains, send their produce, especially maize, leather, and.
cattle, to the port of Cumana by the road over the Impossible. We continually saw mules arrive, led by
Indians or Mulattoes. The solitude of this place recalled forcibly the nights | had passed on the top of St.
Gothard. Several parts of the vast forests, which surround the mountain, had taken fire. Reddish flames,
half enveloped in clouds of smoke, presented the most aweful spectacle. The inhabitants set fire to the
forests, to meliorate the pasturage, and destroy the shrubs, that choke the grass, already so scarce in these
countries. Enormous conflagrations too are often caused by the carelessness of the Indians, who neglect,
when they travel, to extinguish the fire with which they have dressed their food. These accidents have
contributed to diminish the number of old trees in the road from Cumana to Cumanacoa; and the
inhabitants observe justly, that, in several parts of their province, the dryness has increased, not only

because
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every year the frequency of earthquakes causes more crevices in the soil; but also because it is now less
furnished with wood than it was at the time of the conquest.

I arose during the night, to determine the latitude of the place by the passage of Fomalhaut over
the meridian. The observation was lost, owing to the time which I employed in taking the level of the
artificial horizon. It is the great inconvenience of reflecting instruments, when, on account of the mobility
of the fluids, we do not use horizons of mercury, of amalgam, or of oil, but those flat glasses, which have
been introduced by Mr. von Zach. It was midnight, and | was benumbed with cold, as were also our
guides: yet the thermometer kept at 19.7*. At Cumana | have never seen it sink below 21°; but then the
house in which we dwelt on the Impossible was 258 toises above the level of the sea. At the Casa de la
Polvora | determined the dip of the magnetic needle, which was 42.5f. The number of oscillations
correspondent to 10" of time was 233. The intensity of the magnetic forces had consequently augmented

from the coast to the mountain, perhaps from the influence of some ferruginous matter,

* 15.5° Reaumur’s thermometer.
7 The magnetic dip is always measured, in this work, according to the centesimal division, if the

contrary be not expressly mentioned.
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hidden in the strata of sandstone, which cover the Alpine limestone.

We left the Impossible on the 5th of September, before sunrise. The descent is very dangerous for
beasts of burden; the path being in general but fifteen inches broad, and bordered by precipices. In 1796,
the useful project was formed of tracing a fine road from the village of St. Fernando as far as the
mountain. A third of this road was even finished: but unfortunately it had been begun in the plain, at the
foot of the Impossible, so that the most difficult part of the road remained untouched; and the work was
suspended by one of those causes, which produce the failure of almost every plan of improvement in the
Spanish colonies. Various civil authorities were anxious to assume to themselves the right of directing the
works; and the people patiently paid the taxes for a road which did not exist, till the Governor of Cumana

put an end to this abuse.

In descending the Impossible, the rock of Alpine limestone reappears under the sand stone. The
strata being generally inclined to the south and south-east, a great number of springs gush out on the
southern side of the mountain. In the rainy season of the year, these springs form torrents, which descend

in cascades, shaded by the hura, the cuspa, and the silver-leaved cecropia™.

* Trumpet-tree.



27

The cuspa, a common tree in the environs of Cumana and of Bordones, is yet unknown to the
botanists of Europe. It was long used only for the building of houses, and has become celebrated since
1797, under the name of the cascarilla or bark-tree (cinchona) of New Andalusia. Its trunk rises scarcely
above fifteen or twenty feet. Its alternate leaves* are smooth, entire, and oval. Its bark, very thin, and of a
pale yellow, is eminently febrifuge. It is even more bitter than the bark of the real cinchona, but its
bitterness is less disagreeable. The cuspa is administered with the greatest success, in a spirituous tincture,
and in aqueous infusion, both in intermittent and in malignant fevers. The Governor of Cumana, Mr.
d'’Emparan, sent a considerable quantity of it to the physicians of Cadiz; and, according to the information
lately received from Don Pedro Franco, apothecary to the military hospital at Cumana, the cuspa has been
acknowledged in Europe to be almost as good as the quinquina of Santa Fe. It is asserted, that, taken in
powder, it has the ad vantage over the latter of causing less irritation to the stomach of those patients

whose gastric system is much debilitated.

On the coasts of New Andalusia, the cuspa

* At the summit of the boughs, the leaves are sometimes opposite to each other, but constantly

without stipulae.
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is considered as a kind of cinchona; and we were assured, that some Arragonese monks, who had long
resided in the kingdom of New Grenada, recognised this tree from the resemblance of its leaves with
those of the real Peruvian bark-tree. This assertion, however, is un founded; since it is precisely by the
disposition of the leaves, and the absence of the stipulae, that the Guspa differs totally from the trees of
the rubiaceous family. It perhaps resembles the family of the honey-suckle, or caprifoliaceous plants, one
section of which has alternate leaves, and among which we find several cornel-trees, remarkable for their

febrifuge properties™.

The taste, at once bitter and astringent, and the yellow colour of the bark, have alone led to the
discovery of the febrifuge virtue of the cuspa. As it blossoms at the end of November, we did not see it in
flower, and we know not to what genus it belongs; and | have in vain for several years past asked our
friends at Cumana for specimens of the flower and the fruit. | hope, that the botanical determination of the
bark-tree of New Andalusia will one day fix the attention of travellers, who visit this region after us; and

that they will not confound, notwithstanding

* Cornus florida, and c. sericea of the United States. (Walker on the Virtues of the Cornus and the
Cinchona compared. Philad. 1803.)
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the analogy of the names, the cuspa with the cuspare. This last not only vegetates in the missions of the
Rio Carony, but also to the west of Cumana, in the gulf of Santa Fe. It furnishes the druggists of Europe
with the famous cortex angustura, and forms the genus bonplandia, described by Mr. Willdenouw in the
Memoirs of the Academy of Berlin*, from notes communicated to him by us.

It is singular, that, during our long abode on the coast of Cumana and the Caracas, on the banks of
the Apura, the Oronoko, and the Rio Negro, in an extent of country of forty thousand square leagues, we
never met with one of those humerous species of cinchona, or exostema, which are peculiart to the low
and warm regions of the tropics, especially to the archipe lago of the West India Islands. Yet we are far

from affirming, that, throughout the whole

* An. 1802, p. 24.

7 To the cinchonas of inferior regions (which are almost all exostemas, corollis glabris, filamentis
longe exsertis, e bassi tubi nascentibus, seminibus margine integro cinctis) belong c. longiflora of
Lambert, c. caribaea, c. angustifolia of Swartz, c. lineata of Wahl, c. philippica of Née. See my
botanical and physical Essay on the Cinchonas of the New Continent, in the Berl. Magazin
Naturforsch. Freunde, 1807, p. 108. The genus exostema was described for the first time in our
Equinoctial Plants, vol. 1, page 131, by Messrs. Richard and Bonpland. (Schrader, Journ. fuer die
Botanik, B. 1., p. 358.
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of the eastern part of South America, from Portocabello to Cayenne, or from the equator to the 10th
degree of North latitude, between the meridians of 54 and 71 degrees, the cinchona absolutely does not
exist. Can we boast of knowing completely the Flora of so vast an extent of country? But when we
recollect, that even at Mexico no species* of the genera cinchona and exostema has been discovered,
either in the central table-land, or in the plains, we are led to believe, that the mountainous islands of the
West Indies and the Cordillera of the Andes have peculiar Floras; and that they possess groups of
vegetables, which have neither passed from the islands to the continent, nor from South America to the

coasts of New Spain.

It may be observed farther, that, when we reflect on the numerous analogies, which exist

* The cinchona angustifolia, and the c. longiflora, have never been found in New Spain, or Cayenne,
notwithstanding what has recently been asserted. (Lambert, Descrip. of the Genus Cinchona, 1797, p.
38, Bulletin de Pharmacie, 1812, p. 492.) Mr. Richard, who resided long in French Guiana, after
Oublet, affirms, that no new kind of cinchona has been there discovered. The specimen of the c.
longiflora, that Mr. Lambert cites in his interesting Monography, as taken from Oublet's herbal, came
probably from St. Domingo; at least Wahl recognised among the West Indian plants of Mr. Jussieu's
collection the c. longiflora. Is the bark of Grand Para (c. brasiliensis, Hofmansegg) a true cinchona?

or does it belong to the genus machaonia?
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between the properties of vegetables and their external form, we are surprised to find qualities
eminently febrifuge in the bark of trees belonging to different genera, and even different
families*. Some of these barks so much resemblance

* It may be somewhat interesting to chemistry, physiology, and descriptive botany, to consider
under the same point of view the plants, that have been employed in intermittent fevers with
different degrees of success. We find among the rubiaceous plants, beside the cinchonas and
exostemas, the coutarea speciosa, or Cayenne bark, the portlandia grandiflora of the West Indies,
another portlandia discovered by Mr. Sesse at Mexico, the pinkneia pubescens of the United States,
the berry of the coffee tree, and perhaps the macrocnemum corymbosum, and the guettarda
coccinea; among the magnoliaceous, the tulip tree and the magnolia glauca; among the
zanthoxylaceous, the cuspare of Angustura, known in America under the name of Oronoko bark,
and the zanthoxylon caribaeum; among the leguminous, the geoffraeas, the swietenia febrifuga, the
aeschynomene grandiflora, the caesalpinea bonducella; among the caprifoliaceous, the cornus
florida, and the cuspa of Cumana; among the rosaceous, the cerasus virginiana, and the geum
urbanum; among the amentaceous, the willows, oaks, and birch trees, of which the alcoholic
tincture is used in Russia by the common people, the populus tremuloides, &c.; among the
annonaceous, the uvaria febrifuga, the fruit of which we saw administered with success in the
Missions of Spanish Guiana; among the simaroubaceous, the quassia amara, celebrated in the
feverish plains of Surinam; among the terebinthinaceous, the rhus glabrum; among the
eupharbaceous, the croton cascarilla; among the composite, the eupatorium perfoliatum, the
febrifuge qualities of which are known to the savages of North America (Grindel's Chinasurrogat

Dorpat,
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each other, that it is easy to confound them at first sight. But before we examine the question, whether we
shall one day discover, in the real cinchona, in the cuspa of Cumana, the cortex angusturae, the Indian
swietenia, the willows of Europe, the fruits of the coffee tree and uvaria, a matter uniformly diffused, and
exhibiting, (like starch, caoutchouc, and camphor) the same chemical properties in different plants, we
may ask in general, whether, in the present state of physiology and medicine, a febrifuge principle ought
to be admitted. Is it not probable, rather, that this particular derangement in the organization, which is
known under the vague name of the febrile state, and in which both the vascular and the nervous systems

are

1809. Renard ueber inland. Surrogate der Cinarinde, Mainz, 1809. Decandolle, sur les Propriétés
médicales des Plantes, 1816, p. 73, 129, 138, 142, 165, 171, 179. Rogers, on the Properties of the
Liriodendron tulipifera, Philad. 1802.) It is the bark of the roots, that is used iu the tulip tree, as in
the quassia. Eminent febrifuge virtues have equally been found at Loxa, in the cortical part of the
roots of the cinchona condaminea; but it is happy, for the preservation of the species, that the roots
of the real cinchona are not employed in pharmacy. Chemical researches are yet wanting upon the
very powerful bitters contained in the roots of the zanthoriza apiifolia, and the actaea racemosa:
the latter have sometimes been employed with success against the epidemical yellow fever in New
York.
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at the same time attacked, yields to remedies which do not operate by the same principle, by the same
mode of action on the same organs, by the same play of chemical and electrical attractions? We shall here
confine ourselves to this observation, that, in the species of the genus cinchona, like antifebrile virtues do
not appear to reside in the tannin (which is only accident ally mingled in them), or in the cinchonat of
lime; but in a resiniform matter, soluble both by alcohol and by water, and which, it is believed, is
composed of two principles, the cinchonic bitter and the cinchonic red*. Can it then be admitted, that this
resiniform matter, which possesses different degrees of energy according to the combinations by which it
is modified, is found in all the febrifuge substances? Those by which the sulphat of iron is precipitated of
a green colour, like the real cinchona, the bark of the white willow, and the horned perisperm of the

coffee tree, do not on this account indicate an identity of chemical compositiont;

*In French, I'amer et le rouge cinchoniques
7 The cuspare bark (cort. angusturae) yields with iron a yellow precipitate; yet it is employed on the
banks of the Oronoko, and particularly at the town of St. Thomas of Angustura, as an excellent
cinchona; and on the other hand, the bark of the common cherry tree, which has scarcely lay febrifuge
quality, yields a green precipitate like the real cinchonas. (Vanquelin, Annales de Chimie, T. 59, page

143. Reuss, in the Journal de Pharmacie, 1815, page 505.
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and this identity might exist, without our concluding thence, that the medical virtues were analogous. We
see, that the different species of sugar and tannin, when they are extracted from plants not of the same
family, display numerous differences: while the comparative analysis of sugar, gum, and starch; the
discovery of the radical of the prussic acid, the effects of which are so powerful on the organization; and
so many other phenomena of vegetable chemistry; clearly prove, that "substances composed of a small
number of identical elements, and in the same proportion, exhibit the most heterogeneous properties,” on
account of that particular mode of combination, which corpuscular chemistry calls the arrangement of the

particles*.

On coming out of the ravine which descends from the Impossible, we entered a thick forest

traversed by a great number of small riverst,

Grindel, Russisches Jahrb, der Pharm. 1808, p. 183. Notwithstanding the extreme imperfection of
vegetable chemistry, the experiments already made on cinchonas sufficiently show, that to judge of the
febrifuge virtues of a bark, we must not attach too much importance either to the principle that turns to

green the oxides of iron, or to the tannin, or to the matter that precipitates infusions of tan.

* Gay-Lussac, Exp. on Jodine, page 149, note 1. (Humb. Vers. ueber gereizte Muskelfaser, B. 1, p.

128.)
7 The Manzanares; the Cedeno, with a plantation of cacao trees, and an hydraulic wheel; the

Vichoroco; the Lucasperez,
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which are easily forded. We observed, that the cecropia, which by the disposition of its branches, and its
slender trunk, re