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I 
I 

EDITOR'S PREFAOE . 

. -
. THE increasing interest attached to all that part of the 

American Continent situated within and near the tropics, 
has suggested the publication of the present edition of 
Humboldt's celebrated work, as a portion of the SCIENTIFIO 
LIB1U.BY. 

Prior to the travels of Humboldt and Bonpland, the 
countries described in the following narrative were but 
imperfectly known to Europeans. For our partial acquaint­
anee with them we were chiefty indebted to the early 
navigators, and to some of the followers of the Spanish 
Conquistadores. The intrepid men whose courage and 
enterprise prompted them to explore nnknown seas for the 
discovery of aNew World, have left behind them narratives 
of their adventures, and descriptions of the strange lands 
and people they visited, which must ever be perused with 
curiosity and interest; and some of the followers of Pizarro 
and Cortez, as well as many learned Spaniards who pro­
ceeded to South America soon after. the conquest, were the 
authors of historical and other works of high value. But 
these writings of a past age, however curious and inte­
resting, are deficient in that spirit of scientific investigation 
which enhances the importance and utility of acco1ints of 
travels in distant regions. In more recent times, the re­
searches of La Condamine tended in a most ::mportant 
degree to promote geographical knowledge; and. he, as well 
B8 other eminent botanists who visited the coasts of South 

,,2 
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IV EDITOR'S PBEl!'.A.OE. 

America, and even ascended the Andea, contributed by their 
discoveries and collections to augment the vegetable riches 
of the Old World. But, in their time, geology as a science 
had little or no existence. Of the structure of the giant 
mountains of our globe scarcely anything was understood; 
whilst not~g WB8 known beneath the 6IIl'th in the New 
World, except what related to her minea of gold and silver. 

It remained for Humboldt to aupply all that was wanting, 
by the publication of his Personal Narrative. In this, 
1Dore than in any other of his works, he shows his power 
of contempIating natme in all her grandeur and variety. 

The researches and discoveries of Humboldt's able c0ad­
jutor and companion, M. BonpJand, afford not only a com­
plete picture of the botany of the equinoctial regions of 
. America, but of that of other pIacea visited by the tra­
vellers on their voyage thither. The description of the 
Island of Tensri:ffe and the geography of ita vegetation, 
Bhow how mnch WB8 discovered by Humboldt and Bonpland 
which had escaped the obeervation of discerJUng travellers 
who had pursued the lIUIle route before them. Indeed, the 
whole account of tae Oa.naiy IB1Ands presents a picture 
which canDOt be contemplated without the deepest interest, 
even by perIODS comparatively incllif.erent to the study of 
nature. 

It is, perhapa, 8CII.l'Cely necessary to remind the reader 
that since the time when. this work was first published in 
Paris, the separation of the Spanish Colonies from the 
mother-eountry, together with subsequent political event&, 
have Wl'Ought great clumges in the govermneota of the 
South .A.mericau Bta.tea, as well .. in the social condition 
. of their inhahitanhl. One consequence of these cbaDges has 
been to mnder obsolete BODle facls andObservatiODS relating 
to mbjeds, political, commeieial, and statistical, interspersed 
t1l1'ough this wolk. However WJeful such matter migllt 
have been on ita orlginal publieation, it is wholly irrelevaD:t 
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iD . the emting state of things, and coneequently it has 
. been deemed adviBable to omit it. By this ourtailment, 
·together with that of BOme meteorological tables and dis­
cussions of very limited interest, the work has been divested 
of its somewhat· lengthy and discursive character, and con· 
densed within dimensions better adapted to the taste and 
requirements of the present time. 

An English translation of this work by Helen Maria 
Williams, W88 published many years ago, and is now out 
of print. Though fau1tleee as respects correctness of intel'­
pretation, it abounds in foreign turns of expression, and is 
somewhat deficient in that fluency of style without which 
a translated work is unsatisfactory to the English reader. 
In the edition now presented to the public it is hoped that 
these objections are in Bome degree removed. 

A careful English version is given of all the Spanish and 
Portuguese terms, phrases, and quotations which occur in 
this work. Though. the author has only in some few in· 
stanceB given a French translation of these paeaages, yet 
it is presumed that the interpretation of the whole in 
English will not be deemed sUperfluoUB; this new edition 
of the " Personal Narrative" having been undertaken with 
the view of presenting the work in the form. best suited. 
for the instruction and entertainment of the general reader. 

T. It. 
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FOB the sake of accuracy, the French Measures, as given 
by the Author, and the indications of the Centigrade Ther­

. mometer, are retained in the translation. The following 
tables may, therefore, be found useful. 

TABU op LIlOIAB MDslJRll. 
1 toise = II ft, 4,'73in. lfoot = 12'78in. 1 metre = 3ft, 3'37in. 

CENTIGRADE Thermometer reduced to F AlIBE!OIElT'S Scale, 

Cent. Pahr, CeDt. Pahr, Cent, Pur, Cent. Pahr, ---
100 212 65 149 30 86 5 23 
99 210'2 6~ 147'2 29 8~ '2 6 21'2 
98 208'~ 63 145'~ 28 82'~ 7 19'4 
97 206'6 62 143 '6 27 80'6 8 17'6 
96 20~'8 61 141'8 26 7S'8 9 15'8 
95 203 611 140 25 77 10 14 
9~ 201'2 59 138'2 2~ '15'2 11 12 '2 
93 199'~ 58 136'~ 23 73'~ 12 10'~ 
92 197'6 57 13~'6 22 '11'6 13 8'6 
91 195,8 56 132'8 21 69'8 14 6'8 
90 19~ 55 131 20 68 15 5 
89 192'2 U 129'2 19 66'2 16 3'2 
88 190'~ 53 127'~ 18 6~'~ 17 1"~ 
87 188'6 52 125,6 17 62'6 18 -O'~ 
86 186'8 51 123'8 16 60'8 19 2.2 
85 185 50 122 15' 59 20 4 
84 183'2 49 120'2 14 57'2 21 5'8 
83 181'4 48 118 .~ 13 55'~ 22 '1'6 
82 179 '6 ~7 116'6 12 53'6 23 9'~ 
81 177'S ~6 114'8 11 51'S 2~ 11'2 
80 176 ~5 113 10 50 25 13 
79 174'2 U 111'2 9 ~8'2 26 14'8 
78 172'~ ~3 109'~ 8 46'4 27 16'6 
77 170'6 42 10'1'6 7 4~'6 28 18'4 
76 168'8 n 105'8 6 ~2'8 29 20'2 
75 167 ~o 10~ 5 n 30 22 
74 165'2 39 102'2 4 39'2 31 23'8 
73 163'4 38 100'4 3 37'~ 32 25'6 
72 161'6 37 98'6 2 35'6 33 27'4 
7I 159'8 36 96'8 1 33'8 34 29'2 
70 158 35 95 0 32 35 31 
69 156'2 3~ 93'2 -1 30'2 36 32'8 
68 15~'~ 33 91'~ 2 28'~ 37 3~'6 
67 152'6 32 89'6 3 26'6 38 36'~ 
66 150'8 31 87'8 ~ 2~'8 39 38'2 
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INTRODUCTION, 
lIY 

THE AUTHOR. 

ILufy years ha'ge elapsed since: I QUitted Europe, to uplon 
the interior of the New Continent. l>evoted from my earliest 
youth to the study of nature, feeling with enthusiasm the wild 
beauties of a eOUDtry guarded by mountains and shaded by 
ancient forests, I experienced in m:y travels, enjoyments which 
ha'V9 amply compensated for the pnvations inseparable from a 
laborious and often agitated life. These enjoyments, which I 
endeavoured to impart to my readers in my , Remarks upon the 
Steppes,' and in the 'Essay on the Physiognomy of Plants,' were 
not the only fruits I reaped from an undertaking formed with 
the design of contributing to the progress of natural philoaophy. 
I had long prepared m~ for the observations which were the . 
principal object of my Journey to the torrid zone. I was provided 
with instrwnents of easy and convenient use, constructed by the 
ablest makers, and I enjoyed the special protection of a govem-· . 
ment which, far from presenting obstacles to my investigations, 
constantly honoured me with every mark of regard and confi­
dence. I was aided by a courageous and enlightened friend, and 
it was sin~ly propitious to the success of our participated 
labour, that the zeal and equanimity of that friend never failed, 
amidst the fatigues and dangers to.which we were sometimes 

~ these favourable ciromnatances, traversing regions which 
for ages have remained almost unknown to most of the nations 
of Europe, I ~ht add even to Spain, M. Benpland and myself 
collected a coll8lderable number of materials, the publication of 
which may throw some light on the history of nations, and 
advance the study of nature. 

I had in view a tw~fold .purpose in the travels of which I now 
publish the historical narrative. I wished to make known the' 
countries I had visited; and to collect such facts as are fitted 
to elucidate a soience of which we as yet poesess scarcely the . 
outline, and which has been vaguely donominated Natural HiII-

. 11 2 ' .. 
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INTRODUCTION. 

tory of the World, Theory of the Earth, or Physical Geography. 
The last of these two objects seemed to me the most important. 
I was passionately devoted to botany and certain parts of zoology, 
and I Battered myself that our inves~tions miglit add some new 
~ies to those already' known, both m the animal and vegetable 
kingdoms; but preferring the connection of facts which have been 
long observed, to the knowledge of insulated factsl although new, 
the discovery of an unknown genus seemed to me tar leBS interest­
ing than an observation on the geographical relations of the vege­
table worldl on the migratiollB of the social plants, and the limit 
of the height which their different tribes attain on the Banks of 
the Cordilleras. 

The natural sciences are connected by the same ties which link 
together all the phenomena of nature. The classi1ication of the 
species, which must be considered as the fundamental part of 
botany, and the study of which is rendered attractive and easy 
by the introduction of natural methods, is to the geography 
of plants what descriptive mineralogy is to the indication of the 
rocks constituting the exterior crust of the globe. To compre­
hend the laws observed in the position oT these rocks, to deter­
mine the age of their successive formations, and their identity 
in the most distant regions, the geologist should be previously 
acquainted with the simple foBSils which compose the mass of 
mountains, and of which the names and character are the object 
of oryctognostical knowledge. It is the same with that part of 
the natural history of the globe which treats of the relations 
plants have to each other, to the soil whence they spring, or 
to the air which they inhale and modify. The progress of the 
geography of plants depends in a ~t measure on that of de­
scriptive botany; and it would be lDjurious to the advancement 
of science, to attempt rising to general ideas, whilst neglecting 
the knowledge of particular facts. 

I have been guided by these considerations in the course of my 
inquiries; they were always present to my mind during the period 
of my preparatory studies. When I began to read the numerous 
narratives of travels, which compose so interesting a part of 
modem literature, I regretted that travellers, the most enlight- • 
ened in the insulated branches of natural history, were seldom 
poBBeBBed of sufficient variety of knowledge to avail themselves 
of every advantage arising from their position. It appeared to 
me, that the importance of the results hitherto obtained did 
not keep pace with the immense progress which, at the end of 
the eighteenth century, had been made in several departments of 
science, particularly geology, the history of the modifications of 
the atmosphere, and the physiology of animals and plants. I 
saw with regret, (and all SClentific men have shared this feeling) 
that whilst the number of accurate instruments was daily in-
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INTRODUOTION. 

creasing, we were still ignorant of the height of many moun­
tains and elevated. plains; of the periodical oscillations of the 
aerial ocean; of the limit of perpetual snow within the ~1ar 
circle and on the borders of the torrid zone; of the vanable 
intensity of the magnetio forces, and of many other phenomena 
equally important. 

Maritime expeditions and oircumnavigatory voyages have oon­
ferred just celebrity on the names of the naturalists and astro­
nomers who have been appointed. by various govemments to 
share the dangers of those undertakings; but though these 
eminent men have given us precise notions of the extemal 
configuration of countries, of the natural history of the ocean, 
and of the productions of islands and coasts, it must be admitted. 
that maritime expeditions are less fitted. to advance the progress 
of geology and other parts of physical science, than travels into 
the interior of a continent. The advancement of the natural 
sciences has been subordinate to that of geography and nautical 
astronomy. During a voyage of several years, the land but 
seldom presents itself to the observation of the mariner; and 
when, after lengthened expectation, it is descried, he often finds it 
stripped of its most beautiful productions. Sometimes, beyond 
a barren coast, he perceives a ridge of mountains covered with 
verdure, but its distance forbids examination, and the view serves 
only to excite regret. 

Journeys by land are attended with considerable diffioulties in 
the conveyance of instruments and oollections, but these diffi­
oulties are compensated by advantages which it 18 unnecessary to 
enumerate. It is not by sailing along II. coast that we can 
discover the direction of chains of mountains, and their geolo­
gical constitution, the climate of each zone, and its inftuence 
on the forms and habits of organized beings. In proportion to 
the extent of continents, the greater on the surface of the soil 
are the riches of animal and vegetable productions; the more 
distant the central chain of mountains from the sea-shore, the 
greater is the variety in the bosom of the earth, of those stony 
strata, the regular succession of which unfolds the history of our 
planet. As every being considered apart is impreBBed with a 
particular type, so, in like manner, we find the same distinctive 
Impression in the arrangement of brute matter organized in 
rooks, and also in the distribution and mutual relations of l?lants 
and animals. The great problem of the physical description of 
the globe, is the determination of the form of these types, the 
laws of their relations with each other, and the etemal ties which 
link the phenomena of life, and those of inanimate nature. 

Having stated the general object I had in view in my expe­
ditions, I will now hasten to give a slight sketoh of the whole of 
the collections and observations whioh we have acoumulated, 
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and the union of which is the aim and end of every scientD.c 
journey. The maritime war, during our abode in America, having 
rendered oommunication with Europe very uncertain, we found 
ourselves oompelled, in order to diminish the chance of losses, 
to form three different collections. Of these, the:first 'W88 em­
barked for Spain and France, the second for the United States 
and England, and the third, which was the most considerable, re­
mained almost constantly under our own eyes. Towards the close 
of our expedition, this last collection formed forty-two boxes, 
containing an herbal of six thousand equinoctial plants, seeds, 
shells, insects, and (what had hitherto never been brought to 
Europe) geological specimens, from the Chimborazo, New Gre­
nada, and the banks of the river Amazon. 

After our Journey to the Orinoco, we left a part of these collec-
· tiona at the island of Cuba, intending to take them en our return 
from Peru to Mexico. The rest followed us during the space of 
five years, on the chain of the Andes, across New Spain, from 
the shores of the Pacific to the coasts of the Caribbean Sea. The 
oonveyance of these objects, and the minute care they required, 
oocasioned embarrassments scarcely conceiveable even by those 
who have traversed the most uncultivated parts of Europe. Our 
progress was often retarded by the necessity of dragging after 
us, during expeditions of five or six months, twelve, fifteen, and 
sometimes more than twenty loaded mules, exchanging these ani­
mals every eight or ten days, and superintending the Indians who 
were employed in driving the numerous caravan. Oftell, in order 
to add to our collections of new mineral substances, we found 
ourselves obliged to throwaway others, which we had collected 
a considerable time before. These sacrifices were not less vex.:. 
atious than the losses we accidentally sustained. Sad experience 
taught us but too late, that from the sultry humidity of the 
climate, and the frequent falls of the beasts of burden, we could 
preserve neither the skins of animals hastily prepared, nor the 
fishes and reptiles placed in phials filled with aloohol. I enter 
into these details, because, though little interesting in them­
selves, they serve to show that we had no means of bringing 

· back, in their natural state, many objects of zoology and oompa-
· rative anatomy, of which we have published descriptions and 
drawings. Notwithstanding BOme obstacles, and the expense oce&-

· sioned by the carriage of these articles, I had reason to a~plaud 
the resolution I had taken before my departure, of sending to 
Europe the duplicates only of the productions we collected • 
.I cannot too often repeat, that when the seas are infested with 
privateers, a traveller can be sure only of the objects in his own 
possession. A very few of the duplicates, which we shipped for 
.Europe during our abode in America, were saved; the greater 
,put fell into the hands or persons who feel no interest for 
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~ '8cienoe. When a We' is oondemned in a foreign port, boDs 
· containing only dried ts or atones, instead of being sent to 
the IIlientific men to 11' om they are addreesed, are J.>ut uide and 

· forgotteIa. Some of our geological collections taken m the Pacific 
· wen, however, more fortunate. We were indebted for their pre­
,aervation to the generOll8 activity of Sir Joseph Banks, President 
of the Royal Society of London, whot amidst the political agita-

· tiODa of Europe, unceasingly laboured. to strengthen the bonds of' 
, union betweeD. scientific men of all nations. 

In our investigations we have considered each phenomenon 
· under clliferent aspects, and classed our remarks aocording to the 
,relatioDs they bear to each other. To atrord an idea of the 
method we have followed, I'will here add a succinct enumeration 

· of the materials with which we were furnished for describing 
the voIcaDoa of AntiaaDa and Pichincha, IS well IS that 01 

'Jorollo: the latter, during the night of the 20th of September, 
· 1759, rose from. the earth one thousand five hundred and seventy-
· eight French feet above the eurrounding plains of Menco. The 
position of these singular mountains in longitude and latitude 

'was aaoertained by astronomical observations. We took tho 
heights of the different parts by the aid of the barometer, and 

: determined the dip of the needfe and the intensitr of the mag-
· netic forceL Our collections contain the plants which are spread 
over the fianks of these volcanos, and specimens of different 
rocks which, superposed one upon another, constitute their ex­
ternal coat. We are enabled to indicate, by measures sufficiently 

· exact, the height above the level of the ocean, at which we found 
';:!"F.up of plants, and each volcanic rock. Our joumals 
, • us with a series of observations on the humidity, the 
,tempemture, the electricity, and the ~ of transparency of 
, the air on the brinks of the craters ofPichincha and J orullo; they 
, also contain topographical plans and geological. profiles of these 
, mountains, f~ded in part on the measure of vertical bases, and 
on angles of altitude. Each observation has been calculated ao­

,cording to the tables and the methods which are considered 
, mostei:acftln the present state of our knowledge; and in order 
to judge~f the of confidence which the results may claim, 
we ,have the whole detail of our.partial operations. 

Itw have been pcl88ible to blend these different materials 
, in a work devoted wliolly to the description of the volcanos of 
Peru and New Spain. Had I given the physical. description of 
a sbIgle province, I oould have treated separately ev~ 
relating to its geography, mineralogy, and botany; but how coulCl 

·1 interrupt the IWT&ti'Ye of a journey, a disquisition on the 
manners of ,a people, or the great phenomena of nature, by m 

,enumeration of the productions of the coun~ description 
~of new apeaies of animals and plants, or the . of aaIil'oM-
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mieal obServations. Had I adopted a mode of composition which 
would have included in one and the same chapter all that has 
been observed on one particular point of the globe, I should 
have prepared a work of cumbrous length, and devoid of that 
clearness which arises in a great measure from the methodical 
distribution of matter. Notwithstanding the efforts I have made 
to avoid, in this narrative, the errors I had to dread, I feel con­
scious that I have not always succeeded in separating the obser­
vations of detail from those general results wMch interest every 
enlightened mind: These results comprise in one view the 
climate and its in1I.uence on organized beings, the aspect of the 
country, varied acco~ to the nature of the soil and its vega- I 

table covering, the direction of the mountains and rivers which } 
separate races of men as well as tribes of plants; and finally, the : 
modifications observable in the condition of people living in: 
different latitudes, and in circumstances more or less favourable : 
to the development of their faculties. I do not fear having too: 
much enlarged on objects so worthy of attention: one of the 
noblest charscteristics which distinguish modem civilization from . 
that of remoter times is, that it has enlarged the mass of our con- . 
ceptions, rendered us more capable of perceiving the connection. 
between the physical and intellectual world, and thrown a more : 
general interest over objects which heretofore occupied only a.; 
few scientific men, because those objects were contemplated 
separately, and from a narrower point of view. 

As it is probable that these volumes will obtain the attention of, 
a greater number of readers than,the detail of my observations' 
merely scientifio, or my researches on the population, the com-. 
merce, and the mines of New Spain, I may be permitted here to· 
enumerate all the works whioh I have hitherto published con- . 
Jointly with M. Bonpland. When several works are interwoven. 
m some sort with each other, it may perhaps be interesting to 
the reader to know the sources whence he may obtain more 
circumstantial information. 

I. Astronomical ~iom, trigonO'lMtrical opemUona, and 00-· 
f'fY11I,etrical measurements made duri1l!J the COU'I'Be of a journ.ey to tM 
t!tJ'Uinoctial 'I'egiona of the New Continent,from 1799 to 1804. This· 
work, to whioh are atlded historical researches on the position! 
of several points important to navigators, contains first, the 
original observations which I made from the tw~ degree of 
southern to the forty-first degree of northern latitude; the tran­
sits . of the sun and stars over the meridian; distances of the 
moon from the sun and. the stars; occultations of the satel­
lites; eclipses of the sun and moon; transits of Mercury over the 
disc of the sun; azimuths; circum-meridian altitudes of the 
moon, to determine the longitude by the differences of declina­
tion; researches on the relative intensity of the hght of the 
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DTBODUCTION. xv· 
austral Stars; geodesical measures, ·&c. Secondly, a treatise on 
the astronomical refractions in the torrid zone, considered as 
the effect of the decrement of caloric in the strata of the air; 
thirdly, the barometric measurement of the Cordillera of the 
Andes, of Mexico, of the province of Venezuela, of the kingdom 
of Quito, and of New Grenada; followed by geological observa­
tions, and containing the indioation of four hundred and fifty­
three heights, calculated according to the method of M. Laplace, 
and the new co-efficient of M. Ramond; fourthly, a table of near 
seven hundred geopphicallositions on the New Continent; 
two hundred and thirty-five 0 which have been determined b-y 
my own observations, according to the three co-ordinates of 
lon~tude, latitude, and height. 

II. Equinoctial plants collected in 1feziCfJ, in eM iBland of OuiJa, in 
1M provincu of Caraca8, Cumana, and Barcelona, on eM Antlu of 
New Grenada, Quito, and Peru, and on eM ban" of eM Rio Negro, 
1M Orinoco, and eM Ri'lJ6r Amazon. M. Bonpland has in this work 
given figures of more than forty new genera of l!:!t~ of the 
torrid zone, classed according to their natural . ·es. 'The 
methodical descriptions of the species are both in French and 
in Latin, and are accompanied by observations on the medicinal 
properties of the plants] their use in the arts, and the climate 
of the countries in whiCh they are found. 

III. 1fonography of eM 1fela8toma, llhezia, and otAer gt'Mf"a of 
tkil order of pzant8, comprising upwards of a hundred and fifty 
species of melastomacem, which we collected during the course of 
our expeditions, and which form one of the most beautiful orna­
ments of tropical vegetation. M. Bonpland has added the plants 
of the same family, which, among many other rich stores of 
natural history, M. Richard collected in his interesting expedi­
tion to the Antilles and French Guiana, and the descriptions 
of which he has communioated to us. 

IV. Eaaay on eM geography of plants, (1I)C()'11t.pGnied by a phy­
Iical table of tke equinoctuzl rtgi0n8, founded on mea&ure8 taken 
from the tenth degree of northei-n to tM tenth degree of 8O~ 
latitude. I have endeavoured to collect in one point of view the . 
whole of the physical J.>henomena of that part of the New Con­
tinent compnsed withm the limits of the torrid zone from the 
level of the Pacific.to the highest summit of the Andes; namely, 
the vegetation the animals, the geological relations, the cultiva­
tion of the soll, the temperature of the air, the limit of perpetual 
snow, the chemical constitution of the atmosphere, its electrical 
intensity, its barometrical pressure, the decrement of gravitation, 
the intensity of the azure colour of the sky, the diminution of 
light during its passage through the successive strata of the air~ 
the horizontal refractions, and the heat of boiling water at 
clliferent heights. Fourteen scales, disposed side by side with a 
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'profile of the Andes) indicate the modifications to which these 
Jlhenomena are subject from the inftuenoe of the elevation of 

: the soil above the level of the sea. Each group ofllants is 
, plaoed at the height which nature hall assigned to it, an we may 
follow the prodW.ous variety of their forma from the region of 

· the palmJI and arborescent ferns to those of the johannesia (chu-
· quiraga, JfIM.), the gramineous plants, and lichens. These regions 
form the natural divisions of the vegetable empire; and as per­
petual mow is found in each climate at a determinate height, 
so, in like manner, the febrifuge species of the quinquina (cin­
chona) have their fixed limits, which I have marked in the bota­
nical chart belonging to this essay. 

V. 0lJaervati0nB on Zoology and ~ratiw AnattYmy. I have 
· comprised in this work the history of the condor; experiments 
· on the eleotrical action of the gymnotus; a treatise on the 
.larynx of the crocodiles, the quadrumani, and birds of the 
tropics; the description of several new species of reptiles, fishes, 

: birds, monkeys, and other mammalia but little known. M. 
· Cuvier has enriched this work with a very comprehensive treatise 
on the axolotl of the lake of Mexico, and on the genera of the 
Protei. That naturalist has also recognized two new species of 
,mastodons and an elephant among the fossil bones of quadrupeds 
which we brought from North and South America. For the des-

· cription of the insects collected by M. Bonpland we are indebted 
to M. Latreille, whose labours have so much contributed to the 

· ProgreBll of entomology in our times. The second volume of this 
work contains figures of the Mexican, Pemvian, and Aturian 
'skulls, which we have deposited in the Museum of Natural His-
· tory at Paris, and respectmg whioh Blumenbach has published ob­
servations in the 'Decas quinta Craniomm diversamm gentium.' 

VI. Political tl8a!f on tM lci~ of NetJJ Spain, with a phy­
Iical and geographical AtlaI, fouivkd on aBtronomical oollt1"lJatiom 
t.mtl ~ and lJaromaef'ical fTUJCZ8UrtfM1/.t8. This work, 
baaed on numeroliB official memoirs, presents, in six divisions, 
considerations on the extent and natural appearance of Mexico, 
'on the population, on the manners of the inhabitants, their 
ancient civilization, and the political division of their territory. 
It embraces also the agriculture, the mineral riches, the ma­
.nufactures, the commerce, the finances, and the military defence 
-of that vast country. In treating these dift'erent subjects I have 
.endeavoured to consider them under a genel'1l1 point of view; 
.1 have drawn a J!&Rllel not only between New Spain, the 
.other Spanish colomes, and the United States of North America, 
'but also between New Spain and the possessions of the Eng­
Jish in Asia; I have compared the agriculture of the countries 
eituated in the torrid zone with that of the temperate cli­
mateI ; and. I have examined the quantity of colonial produoe 
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~ to -Europe in the present state of civilization. In 
tracing the geological description of the richest mining dis­
tricts in Mexico, I have, in short, given a statement of the 
mineral produce, the population the imports and exports of 
the whole of Spanish America. I have examined several ques­
tions which, for want of precise data, had not hitherto ~n 
treated with the attention they demand, such as the influx and 
reflux of metals, their progressive accumulation in Europe and 
Asia, and the quantity of gold and silver which, since the disco­
very of America down to our own times, the Old World has re­
ceived from the New. The geographical introduction at the be­
ginning of this work contains the analysis of the materials which 
have been. employed in the construction of the Mexican Atlas. 

VIL VWI of the Cordilleral, au wumwnmts 0[ tke indigfflO'IU 
Mtiom of the New Continent.· This work is intended to represent 
a few of the grand scenes which nature presents in the lofty chain 
of the Andes, and at the same time to throw BOme liJI:ht on the 
ancient civilization of the Americans, through the stuay of their 
monuments of architecture, their hieroglyphics, their religious 
rites, and their astrological reveries. I have given in this work 
a description of the teoca1li, or Mexican pyramids, and have com­
pared their structure with that of the temple of Belus. I have 
aescribed the arabesques which cover the ruins of Mitla, the idols 
in basalt ornamented' with the catantica of the heads of Isis j and 
also a considerable number of symbolical paintings, representing 
the serpent-woman (the Mexican Eve), the deluge of Coxcox, 
and the first migrations of the natives of the Aztec race. I have 
endeavoured to prove the striking analogies existing between 
the calendar of the Toltecs and the catasterisms of their zodiac, 
and the division of time of the people of Tartary and Thibet, as 
well as the Mexican traditions on the four regenerations of the 
globe, the pralayas of the Hindoos, and the four ages of Hesiod. 
In this work I have also included (in addition to the hierogly­
phical paintings I brought to Europe), fragments of all the Aztec 
manuscripts, collected in Rome, Veletri, Vienna and Dresden, 
and one of which reminds us, by its lineary symbols; of the koUlU 
of the Chinese. Together with the rude monuments of the abo­
rigines of America, this volume contains picturesque views of 
the mountainous countries which those people inhabited j for 
examp~l the cataract of Tequendama, Chimborazot ~he volcano 
Of J oruJJo, and Cayambe, the pyramidal summit of which, covered 
With eternal ice, is situated directly under the equinoctial-line. 
In every zone the configurati9D of the ground, the physiognomy 

• Atlas Pittoresque, GU V ues des CGrdimres, 1 VGI. fGliG. with 69 
. plates. part 'Of which are colGured, accompanied by explanatory treatises. 

'l'his wGrk may be considered as the Atlaa to the historical narrative 'Of 
the ·travels. 
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of the plants, and the aspect of lovely or wild scenery, havo great; 
infiuence on the progress of the arts, and on the style which 
distinguishes their productions. This influence is so much the 
more perceptible in proportion as man is farther removed from 
civilization. 

I could have added to this work researches on the chara.cter of 
languages, which are the most durable monuments of nations. 
I have collected a number of materials on the languages of Ame­
rica, of which MM. Frederic Schlegel and Vater have made use; 
the former in his Considerations.on the Hindoos, the latter in his 
Continuation of the Mithridates of Adelung, in the Ethnographical 
Magazine, and in his Inquiries into the Population of the New 
Continent. These materials are now in the hands of my brother, 
William von Humboldt, who, during his travels in Spain, and a 
long abode at Rome, formed the richest collection of American 
vocabularies in existence. His extensive knowledge of the ancient 
and modern languages has enabled him to trace some curious 
analogies in relation to this subject, so important to the philo­
sophical study of the history of man. A part of his labours will 
find a place in this narrative. 

Of the di1ferent works which I have here enumerated, the 
second and third were composed by M. Bonpland, from the 
observations which he made in a. botanical jounW. This Journal 
contains more than four thousand methodical descriptIons of 
equinoctial plants, a ninth part only of which have been made 
by me. They appear in a separate publication, under the title 
of Nova Gene,.a (It Species Plantarum. In this work will be 
found, not only the new species we collected, which, after a care­
ful examination by one of the first botanists of the age, Prof. 
Willdenow, are computed to amount to fourteen or fifteen hun­
dred, but also the interesting observa.tions made by M. Bonpland 
on plants hitherto imperfectly' described. The plates of this 
work are all engraved according to the method followed by 
M. Labillardi~re, in the Specimen. Plantarum NovaJ HollandiaJ, a 
work remarkable for profound research and clearness of arrange­
ment. 

After having distributed into separate works all that belongs 
to astronomy, botany, zoology, the political description of New 
Spain, and the history of the ancient civilization of certain 
nations of the New Continent, there still remained many general 
results and local descriptions, which I might have collected into 
separate treatises. I had, during my journey, prepared papers. 
on the races of men in South America.; on the Missions of the 
Orinoco; on the obstacles to the progress of society in the torrid 
zone arising from the climate and the strength of vegetation; 
on the character of the landscape in the Cordilleras of the Andes 
compared with that of the Alps in Switzerland; on the analogies 
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IJetween the rocks of the two hemispheres; on the physical 
constitution of the air in the equinoctial regions, &c. I had left 
Europe with the firm intention of not writing what is usually 
called the historical narrative of a journey, but to publish the 
fruit of my inquiries in works merely descriptive; and I had 
arranged the facts, not in the order in which they successively 
presented themselves, but according to the relation they bore to 
each other. Amidst the overwhelming majesty of Nature, and 
the stupendous objects she presents at every step, the traveller 
is little disposed to record in his journal matters whioh relate 
only to himself, and the ordinary details of life. 

I composed a very brief itinerary during the course of my 
excursions on the rivers of South America, and in my long 
journies by land. I regularly described (and almost always on 
the spot) the visits I made to the summits of volcanos, or 
mountains remarkable for their heifht; but the entries in my 
journal were interrupted whenever resided in a town, or when 
other occupations prevented me from continuing a work whioh 
I considered as having only a secondary interest. Whenever I 
wrote in my journal, I had no other motive than the preserva­
tion of some of those fugitive ideas which present themselves to 
a naturalist, whose life is almost wholly passed in the open air. 
I wished to make a temporary collection of such facts as I had 
not then leisure to class,. and note down the first impressions, 
whether agreeable or painful,-which I received from nature or 
from man. Far from thinking at the time that those pages thus 
hurriedly written would form the basis of an extensive work to 
be otrered to the public, it appeared to me, that my journal, 
though it miltht furnish certain data useful to science, would 
present very few of those incidents, the recital of which con­
stitutes the principal charm of an itinerary. 

The difficulties I have experienced since my return, in the 
composition of a considerable number of treatises, for the purpose 
of making known certain classes of phenomena, insensibly over­
came mY,repugnance to write the narrative of my journey. In 
undertaking this task, I have been guided by the advice of many 
estimable persons, who honour me with their friendship. I also 
perceived that such a preference is given to this sort of compo­
sition, that scientific men, after having presented in an isolated 
furm the account of their researches on the productions, the 
manners, and the political state of the countries through which 
they have passed, imagine that they have not fulfilled their en­
gagements with the public, till they have written their itinerary. 

An historical narrative embraces two very dil!tinot objects; 
the greater or the less important events connected with the 
purpose of the traveller, and the observations he has made during 
his]ourney. The unity of composition also, which distinguishes 
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good works from those on an ill-constructed plan. can be strictly • 
observed only when the traveller describes wkt has ~:l 
und"r his "wn ed"; and wh,,!I his llttegg"n h,,§ beeg 
fixed less on scientifio observations on the manners of, 

:::::t~~;lP~I~::! the ~~,,~~hi:~~::!~[Iht~~~dispgdg :~~ 
relations of men towards each other. The character of savage , 

:§~i~1.~: ~n::!:!a~i::- ;II'r!:. 'l~k~h: ::;:R:: himself whom we continually desire to see in contact with the 
obi§lits whieh S11n"Ilund him; fl!ld his narretion int·:;rest! thfl 

:~tryW!~d ~8 inhabitan::. g:C~is l~he: S!;:C:fl~f~t~o~~:est, 
b;!!:e;:'~~~!~!>~I:;; ~;;':ie!::7IY 'ldZi im~1~: 
me~ts ~ t~eir search for the ~cove!y of a new world. Su~ is 
tho llTerml!Ible okmrm gill&chm to Il!lll fate of thgt entc!flnsmk! 
trallllller if who FUll Of llnthml.k.sm enil!!l" ptlllltrat!!!F alon'Y 
in~'thel centr~ ~f AIri~ to~ discover ami~t~imrous-~tio~~ 
th! trace~ of an!i!nt ci17ilizatino. 

prl)l'!)rtioIJ as tgnlfels kgge r,'{l{lU II1)l'3.irtallfn by drrsOn{l 

::t~~leal 't:~;~ve been dir:~d to re:=n~;, i~~~e=~~1~:: 
ppmt}y log! that comdntitiool and "hat simplicity o!hich 
char.acterized those former ,!I;i?s, It is n~w become scarcel,," 

~r~~~:r !In:~~~l~da:~ g~hJ g;~renl m~~~d~~~ mu~~ 
which we may call dramatic gives way to dissertations merely 

=~~~~~i toT~II~~~~~~:i~!~!ha~!I)l'lfnd:.~t;:~o :i~~::;!~ 
and I am afraid that the tempta~ion will not b~.grea~ to .~ollow 
the !IOur!k! of tgegellegl who mlll!..l11belflfti WIm SCleg'IgC 
strgrnent! "nd llIIIiectiull!. 

To give greater varlet,; to my work, I have often interrupted, 

~~~n=ri~h:lu:d:;n{l :hi~~~!~~;;:~arill;~anll afterw~ds 
consider them in the whole of their mdividual relations. This 

&~;~!l't~; :~::I:~tll;I~::t'3 ~ contAbZ:;~1 mor~, 
any other to the advancement of science. Often, amidst drv 

!::~::Y 0:a these 0'3 i~~:!sta]gB likl'~~ ~~el~:~f 
the m?unt~ the danger~ of h~ing the chamois, and the, 

se:;;::g" "~6~eo:I"~~ary iffu "lth 'i!~ay be useful fA) 
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note in an itiJlerary because they aerve for the guidance of 
those who afterw;:d's journey thrOugh the IIIIDle oountriea. I 
have preserved a few, but have suppl'8lllled the p,ter part of . 
those personal incidents which present no particular interest, . 
and which can be rendered amusing only by the perfection of 
style. 

With respect to the country which has been the object of my 
investigations, I am fully aensible of the great ad:,antages en­
joyed by persons who travel in Greece, Egypt, the banb of the 
Euphrates, and the Wands of the Paci1io, in compariaon with. 
thOle who traverse the continent of America. In the Old World, 
Dations and the distinctions of their civilization form the prin­
cipal points in the picture; in the New World. man and his 
productions almost disappear amidst the stul"lndous display o.f· 
wild and gigantic nature. The human race m the New World 
presents only a f!;\w remnants of indigenous hordes, alightll. ad­
-vanced in civilization; or it exhibits merely the unifonmty of 
manners and institutions transplanted by European colonists to 
foreign shores. Information which relates to the history of our 
species, to the various forms of government, to monuments of 
art, to places full of great remembrances affect us far more than. 
descriptions of those vast solitudes which seem destined only for 
the development of vegetable life, and to be the domain of wild 
animals. The savages of America, who have been the objects of 
so many systematic reveries, and on whom M. Volney has lately 
}>U:blished some accurate and intelligent observations, inspire leu 
mterest since celebrated navigators have made known to us the 
inhabitants of the South Sea islands, in whose character we find. 
a striking mixture of perversity and meekness. The state of. 
half-civilization existing among those islanders gives a peculiar. 
charm to the description of th6lir manners. A king, followed 
by a numerous suite, presents the fruits of his orchard; or a. 
funeral is performed amidst the shade of the lofty forest. Suoh 
pictures, no doubt, have more attraction than those which pour­
tray the solemn gravity of the inhabitant of the banks of the 
lIiBsouri or the Maraiion. 

America ofi'ers an ample field for the labours of the naturalist. 
On no other part of the globe is he called upon more powerfully 
by nature to raise himself to general ideas on the cause of 
phenomena and their mutual connection. To say nothing of 
that luxuriance of vegetation, that eternal spring of organio lif~,. 
those climates varying by stages as we climb the Hanks of the 
Cordilleras, and those majestic rivers which a celebrated writer*' 
has described with such graceful accuracy, the resources which 
the New World affords for the study of geology and natural 

* M. Chateaubriand. 
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philosophy in general have been long since aclmowled2ed. 
Happy the traveller who may cherish the hope that he ltas 
availed. himself of the advantages of his position, and that he has 
added. some new facts to the mass of those previously acquired! 

Since I left America, one of those great revolutions, which at 
certain periods agitate the human race, has broken out in the 
Spanish colouies, and seems to prepare new destinies for a popu­
lation of fourteen millions of inhabitants, spreading from the 
southern to the northern hemisphere, from the shores of the Rio 
de la Plata and Chile to the remotest part of Mexico. Deep 
resentments, excited.· by colonial legislation, and fostered by mis­
trustful policy, have stained. with blood regions which had en­
joyed, for the space of nearly three centuries, what I will not 
call happineBB but uninterrupted peace. At Quito several of the 
most virtuous and enlightened. citizellB have perished, victims of 
devotion to their oountry. While I am giving the description of 
regions, the remembrance of which is so dear to me, I continually 

. light on places which recall to my mind the lOBS of a friend. 
When we re1lect on the great political agitations of the New 

World, we observe that tlie Spanish Americans are by no means 
in so favourable a position as the inhabitants of the United 
States; the latter having been prepared. for independence by the 
long enjoyment of constitutional liberty. Internal dissensions 
are chiefly to be dreaded in regions where civilization is but 
slightly rooted, and where, from the influence of climate, forests 
may soon regain their empire over cleared lands if their culture 
be abandoned. It may alsO be feared that. during a long series 
of years, no foreign traveller will be enabled. to traverse all the 
countries which I have visited. This circumstance may perhaps 
add to the interest of a work which "(lOurtrap the state of the 
greater part of the Spanish colonies at the begmning of the 19th 
century. I even venture to indulge the ho~ that this work will 
be thought worthy of attention when paBBlons shall be hushed 
into peace, and when! under the influence of a new social order, 
those countries shall .bave made rapid progress in public welfare. 
If then some pages of my book are snatched from oblivion, the 
inhabitant of the banks of the Orinoco and the Atabapo will 
behold with delight populous cities enriched by oommerce, and 
fertile fields cultivated. by the hands of free men, on those very 
spots where, at the time of my travels, I found only impenetrable 
wrests and inundated lands. 
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PERSONAL NARRATIVE 

O~ A 

JOURNEY 

TO THE 

EQUINOCTIAL REGIONS 

THE NEW CONTINENT. 

CHAPTER I. 

Pl'eparations.-lnatruments.-Departure from Spain.-Landing at the 
Canary Islands. 

FROM my earliest youth I felt an ardent desire to travel 
into distant regions, seldom visited by Europeans. This 
desire is characteristic of a period of our eXIstence when 
life ap:p'ears an unlimited horizon, and when we find an 
irresistible attraction in the impetuous agitations of the 
mind, and the image of positive danger. Thougli educated 
in a country which haa no direct communication with either 
the East or the West Indies, living amidst mountains remote 
from coasts, and celebrated for their numerous mines, I felt 
an increasing passion· for the' sea and distant expeditions. 
Objects with which we are acquainted only by the animated 
narratives of travellers have a peculiar charm; imagination 
wanders with delight over that which is vague and unde­
fined; and the pleasures we are deprived of seem to ~ss 
a fascinating power, compared with which all we dally feel 

VOL. I. B 
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jn the narrow circle of sedentary life appears insipid. The 
taste for herborisation, the study of geology, rapid ex­
cursions to Holland, England, and France, Wlth tJie cele­
brated Mr. George Forster, who had the happiness to accom­
pany captain Cook in his second expedition round the globe, 
contributed to give a determined direction to the pl8.n of 
travels which I had formed at eighteen yt!8I'B of age. No 
lon~er deluded by the agitation of a wandering life, I was 
annous to contemplate nature in all her variety of wild and 
stupendous scenery; and the hope of collecting some facts 
useful to the advancement of science, incessantly impelled 
my wishes towards the luxuriant regions of the torrid zone. 
As personal circumstances then prevented me from executing 
the projects by which I was so powerfully influenced, I haa. 
leisure to prepare myself during six years for the observa­
tions I proposed to Inake on the New Continent, as well as 
to visit different parts of Europe, and to explore the lofty 
chain of the Alps, the structure of which ~ might after­
wards compare with that of the Andes of Quito and of 
Peru. 

I had traversed a part of Italy in 1795, but had not been 
able to visit the volcanic regions of Naples and Sicily; and I 
regretted leaving Europe without having seen Vesuvius, 
Stromboli, and Etna. I felt, that in order to form a proper 
judgment of many geological phenomena, especiaJly Of the 
nature of the rocks of trap-formation, it was neceB8llol',Y to 
examine the phenomena presented by burning volcanoes. I 
determined therefore to return to. Italy in the month of 
November,1797. I made a long stay at Vienna, where the 
fine collections of exotic plants, and the friendshi~ of Messrs. 
de J a.cquin, and Joseph van der Schott, were highly useful 
to my preparatory studies. I travelled with !rI. Leopold 
von Buch, through several cantons of Salzbur~ and Styria, 
countries alike interesting to the landscape-pamter and the 
geologist; but just when I was about to cross the Tyrolese 
Alps, the war then raging in Italy obliged me to a1>andon 
the project of going to Naples. 

A short time befbre, a gentleman passionately fond of the 
fine arts, and who had visited the coasts of Greece and 
Illyria to inspect their monuments, made me a proposal to 
accompany him in an expedition to Upper Egypt. This 
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expedition was to occupy only eight months. Provided with ' 
astronomical. instruments and able clraughtsmen, we were to 
ascend the Nile 88 far as Assouan, after minutelv examining 
the positions of the Said, between Tentyris and the cataracts. 
Though my views had not hitherto been fixed on any re~on 
but the tropics, I could not resist the temptation of VISit­
ing countries so celebrated in the annals of human civi. 
Jiz&tion. I therefore accepted this proposition, but with 
iDe expreils condition, that on our return to .Al6DD.dria I 
ahould be at liberty to continue my journey through Syria 
and Palestine. The studios which I entered upon with a 
view to this 'new project, I afterwards found useful, when 
I eDlDined the relations between the barbarous monuments 
of MeDco, and those belonging to the nations of the old 
world. I thought. myself on the point of embarking for Elm>t, 
when political. events forced me to abandon a plan -i1ifch 
promised me 80 much satisfaction. . 

An expedition of discovery in the South Sea, under the 
direction of captain Baudin, was then prep~ in France. 
The plan was great, bold, and worthy of bemg executed 
by a more enlightened commander. The purpose of this 
expedition was to visit the Spanish possessions ·of South 
America, from the mouth of the river X'lata to the kingdom 
of Quito and the isthmus of Panama. After visiting the 
archipelago of the Pacific, and exploring the coasts of New 
Hollii.nd, from Van Diemen's Land to that of Nuyts, both 
vessels were to si;Qp at ~, and return by the Cape 
of <Wod Hope. I was in iSaris when the preparations for 
this voyage were begun. I had but little confidence in the 
personal character of captain Baudin, who had given cause 
of diseontent to the court of Vienna, when he was commie­
moned to conduct to Brazil one of my fHends, the young 
botanist, Van der Schott; but as I could not hope, with 
my own resources, to make a voyage of such extent, and 
view 80 fine a portion of the globe, I determined to take 
the chances of this expedition. I obtained permission to 
embark, with the instruments I had collected, in one of the 
vessels destined for the South Sea, and I reserved to myself 
the liberty of leaving captain Baudin whenever I thought 
proper. M. Michaux, who had already visited Persia and 
apart of North America, and M. Bonpland, with whom I 

B'2 
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then formed the friendship that still unites us, were ap­
pointed to accompany this expedition as naturalists. 

I had flattered myself during several months with the 
idea of sharing the labours directed to 80 great and honour­
able an object when the war which broke out in Germany and 
Italy, determined the French government to withdraw the 
funds granted for their voyage of discovery, and adjourn it 
to an indefinite period. Deeply mortified at finding the 
l'lans I had formed during many years of my life overthrown 
m a single day, I sought at allY risk the speediest means of 
quitting Europe, and engaging in some enterprise which 
might console me for my disappointment. 

I became acquainted with a Swedish consul, named Skiolde­
brand, who having been appointed by his court to carry 
presents to the dey of Algiers, was passing through Paris, 
to embark at Marseilles. This estimable man had resided 
a long time on the coast of Africa; and being highly respected 
by the government of Algiers, he could easily procure me 
permission to visit that part of the chain of the Atlas which 
had not been the object of the important researches of M. 
Desfontaines. He despatched every year a vessel for Tunis, 
where the pilgrims embarked for Mecca, and he promised to 
convey me by the same medium to Egypt. I eagerly seized 
10 favourable an opportunity, and thought myself on the 
point of executing a plan which I had formed previousl;r to 
my arrival in France. No mineralogist had yet exammed 
that lofty chain of mountains which, in the empire of 
Morocco, rises to the limits of the perpetual snow. I flat­
tered myself, that, after executing some operations in the 
alpine regions of Barbary, I should receive in Egypt from 
those illustrious men who had for some months formed the 
Institute of Cairo, the same kind attentions with which I 
had been honoured durin~ my abode in Paris. I hastily 
completed my collection of mstruments, and purchased works . 
relating to the countries I was going to visit. I parted from 
a brother who, by his advice and example, had hitherto 
exercised a great influence on the direction of my thoughts. 
He approved the motives which determined me to quit Eu­
rope; a secret voice assured us that we should meet again; 
and that hope, which did not prove delusive, assuaged the 
pain of a long separation. I left Paris with the intention 
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or embarking for Algiers and Egypt; but by oue of those 
vicissitudes which sway the affairs of this life, I returned to 
my brother from the nver Amazon and Peru, without having 
touched the continent of Africa. 

The Swedish frigate which was to convey M. Skiolde­
brand to Algiers, was expected at Marseilles toward the end' 
of October. M. BonpIand and myself repaired thither with 

. great celerity, for during our journey we were tormented 
with the fear of being too late, and missing our passage. 

M. Skioldebrand was no less impatient than ourselves 
to reach his place of destination. Several times a day we 
climbed the mountain of Notre Dame de la Garde, which 
commands an extensive view of the Mediterranean.' Every 
sail we descried in the horizon excited in us the most eager 
emotion; but after two months of anxiety and vain expec­
tation, we learned by the public papers, that the Swerush 
frigate which was to convey us, had suffered greatly in a 
storm on the coast of Portugal, and had been forced to 
enter the port of Cadiz, to refit. This news was confirmed 
by private letters, assuring us that the Jaramas, which was 
the name of the frigate, would not reach Marseilles before 
the spring. 

We felt no inclination to prolong our stay in Provence till 
that period. The country, and especially the climate, were 
delightful, but the aspect of the sea reminded us of the 
failure of our projects. In an excursion we made to Hyares 
and Toulon, we found in the latter port the frigate la Bou­
dense, which had been commanded by M. de Bou~inville, in 
his voyage round the world. She was then fittm~ out for 
Corsica. M. de Bougainville had honoured me WIth parti­
cular kindness during my stay in Paris, when I was pre­
paring to accompany the expedition of captain Baudin. I 
cannot describe the impressIon made upon my mind by the 
sight of the vessel which had carried Commerson to the 
islands of the South Sea. In some conditions of the mind, 
a painful emotion blends itself with all our feelings. 

We still persIsted in the intention of visiting the African 
coast, and were nearly becoming the victims of our. perse­
verance. A small vessel of Ragusa, on the point of setting 
sail for Tunis, was at that time in the port of Marseilles; 
we thonght the opportunity favourable for reaching Egypt and 
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Syria, and we agreed with the captain for· our . passage. 
The vessel was to sail.' the following day; but a. circum­
stance trivial in itself happily prevented our departure. The 
live·stock intended to serve us for food during our passage, 
was kept in the great cabin. We desired that some 
changes should be made, which were indispensable for the 
safety of our instruments; and during this interval we 
learnt at Marseilles, that the government of Tunis pe1'8e­
cuted the French residing in Barbary, and that every pe1'8OD. 
coming from a French port was thrown into a dungeon. 
Having escaped this imminent danger, we were compelled 
to suspend the execution of our projects. W eresolved to 
pass the winter in Spain, in hopes of embarking the next 
spring, either at Carthagena, or at Cadiz, if the political 
sltuation of the East permitted. 

We crossed Catalonia and the kingdom of Valencia, on 
our way to Madrid. We visited the ruins of Tarragona 
and those of ancient Saguntunl; and from Barcelona we 
made an excursion to Montserrat, the lofty peaks of which 
are inhabited by hermits, and where the contrast between 
luxuriant .vegetation and masses of naked and arid rocks, 
forms a ltmdscape of a peculiar character. I employed myself 
in 8.IIcertaining by astronomical observations the pomtioD. 
of several points important for the geography of Spain, and 
determined by means of the barometer the height of the 
central plain. I likewise made several observations on the 
inclination of the needle, and on the intensity of the magnetic 
forces. 

On my arrival at Madrid I had reason to congratulate my­
self on the resolution I had formed of visiting the Peninsula. 
Baron de Forell, minister from the court of Saxony, treated. 
me with a degree of kindness, of which I soon felt the value. 
He was well versed in mineralogy, and was full of zeal for 
every undertaking that promoted the progress of know­
ledge. He observed to me, that under the administration 
of an enlightened minister, Don Mariano Luis de Urquijo, 
I might hope to obtain permission to visit, at my own 
expense, the interior of S~anish America. After the dis. 
appointments I had suffered, I did not hesitate a moment to 
adopt this idea. 

I was presented at the court of Aranjuez in March 1799, 
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and the kin~ ~eived me graciously. I explained to him the 
motives which led me to undertake a voyage to the new 
world and the Philippine Islands, and I presented a memoir 
on the subject to tne secretary of state. Senor de Ur­
quijo supported: my demand, and overcame every obstacle. 
I obtained two passports, one from the first secretary' of 
ltate, the other from the council of the Indies. Never had 
10 extensive a permission been granted to any traveller, and 
never had any foreigner been honoured with more confi­
dence on the ~ of the Spanish government. 

Many- constderations nught have induced us to prolong 
our abOde in S~. The abbe Cavanilles, no leiS remark­
able for the VarIety of his attainments than his acute intel-
1igenee; M. Nee, who, together with M. Hamke, had, 88 

botanist, made part of the expedition of Malaspina, and 
who had formen one of the greatest herbals ever seen 
in Europe; Don CBSimir Ortega., the abbe Pourret, and 
the learned authors of the Flora of Peru, Messrs. Rtiiz and 
Pavon, all opened to us without reserve their rich collec­
tions. We examiaed part of the plants of Mexico, diu­
covered by Messrs. Sesse, Moeino, and Cervantes, whOle 
drawings had been sent to the Museum of Natural History 
of Madrid. This great establishment, the direction of which 
was confided to Senor Ciavijo, author of an elegant translation 
of the works of Buffon, offered us, it is true, no geological 
representation of the Cordilleras, but M. Proust, 10 well known 
by the great 8AlCtlr&ey of his chemica.l labours, and a distin­
guished mineralogist, M. Hergen, gave us curious details 
on several mineral substances of America. It would have 
been useful to us to have employed a longer time in study­
ing the productions of the countries which wtlre to be the 
objects of out' research, but our impatience to take advan­
tage of the permis~on given us by the court was too great 
to suffer us to delay our departure. For a year past, I had 
experienced 80 many disappointments, that I could scarcely 
pelsuadfulrulself that my most ardent wishes would be at 
length 1 ed. 

We left Madrid about the middle of May, Cl'088ed a part 
of Old Castile, the kingdoms of Leon and Galicia, and 
reached Corunna, whence we ,were to embark for Cuba. 
The winter having been protracted and severe, we eDjoyed 
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during the journey that mild temperature of the spring, 
which in so southern a latitude usually occurs durin~ March 
and A_pril. The snow still covered the lofty gramtic tops 
of the Guadarama; but in the d~ep vallies of Galicia, which 
resemble the most picturesque spot's of Switzerland and the 
Tyrol, cistuses loaded with flowers; and arborescent heaths 
clothed every rock. We quitted without regret the elevated 
plain of the two ClI8tiles, which is everywhere devoid of 
vegetation, and where the severity of the winter's cold is 
followed by the overwhelming heat of summer. From the 
few observations I personally made, the interior of Spain 
forms a vast plain, elevated three hundred toises (five 
hundred and eighty-four metres) above the level of the' 
ocean, is covered with secondary formations, grit-stone, gyp­
sum, sal-gem, and the calcareous stone of Jura. The climate 
of the Castiles is much colder than that of Toulon and 
Genoa; its mean temperature scarcely rises to 15° of the 
centigrade thermometer. -

Weare astonished to find that, in the latitude of Calabria) 
Thessaly, and Asia Minor, orange-trees do not flourish in 
the open air. The central elevated plain is encircled by a 
low and narrow zone, where the chamlllrops, the date-tree, 
the sugar-cane, the banana, and a number of plants common 
to Spain and the north of Africa, vegetate on several spots, 
without suffering from the rigours of winter. From the 
36th to 40th degrees of latitude, the medium temperat:ure 
of this zone is from 17 to 20 degrees; and by a concurrence 
of circumstances, which it would be too long to explain, this 
favoured region has become the principal seat of industry 
and intellectual imJ.>rovement. 

When, in the kingdom of Valencia, we ascend from the 
shore of the Mediterranean towards the lofty plains of La 
Mancha and the Castiles, we seem to discern, far inland, from 
the lengthened declivities, the ancient cqast of the Peninsula.. 
This curious phenomenon recalls the traditions of the Sarno­
thracians, and other historical testimonies, according to which 
it is supposed that the irruption of the waters through the 
Dardanelles, augmenting the basin of the Mediterranean, rent 
and overflowed the southern part of Europe. If we admit 
that these traditions owe their origin, not to mere geological 
reveries, but to the remembrance of BOme ancient catastrophe, 
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we may conceive the central elevated plain of Spain resisting 
the efforts of these great inundations, till the draining of the 
waters, by the straits formed between the pillars of Hercules, 
brought the Mediterranean progressively to its present level, 
lower Egypt emerging above its surface on the one side, and 
the fertile plains of Tarragona, Valencia, and Murcia, on the 
other. Everything that relates to the formation of that sea,. 
which has had so powerful an influence on the first civilization 
of mankind, is highly interestin~. We might suppose, that 
Spain, forming a promontory aIDldst the waves, was indebted 
for its preservation to the height of its land j but in order 
to give weight to these theoretic ideas, we must clear up 
the doubts that have arisen respecting the rupture of 80 many 
transverse dikes ;-we must discuss the probability of the 
Mediterranean having been formerly diVIded into several 
separate basins, of which Sicily and the island of Candia ap­
pear to mark the ancient limits. We will not here risk the 
solution of these problems, but will satisfy ourselves in fixing 
attention on the striking contrast in the configuration of the 
land in the eastern and western extremities of Europe. 
Between the Baltic and the Black Sea, the ground is at 
present scarcely fifty toises above the level of the ocean, while 
the plain of La Mancha, if placed between the sources of the 
Niemen and the Borysthenes, would figure as a group of 
mountains of considerable height. If the causes, which may 
have changed the surface of our planet, be an interesting 
speculation, investigations of the phenomena, such as they 
offer themselves to the measures and observations of the 
naturalist, lead to far greater certainty. 

From Astorga to, Corunna, especially from Lugo, the 

* Some of the ancient geographers believed that the Mediterranean, 
swelled by the waters of the Euxine, the Palus Mmotis, the Caspian Sea, 
and the Sea of Aral, had broken the pillars of Hercules; others ad­
mitted that the irruption was made by the waters of the ocean. In 
the first of these hypotheses, the height of the land between the Black 
Sea and the Baltic, and between the ports of Cette and Bordeaux, deter­
mine the limit which the accumulation of the waters may have reached 
before the junction of the Black Sea, the Mediterranean, and the Atlantic, 
as well to the north of the Dardanelles, as to the east ,of this strip of 
land which formerly joined Europe to Mauritania, and of which, in the 
time of Strabo, certain vestiges remained in the Islands of Juno and the 
Moon. 
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mountains rise gradually. The secondary formations gently 
disappear, and are succeeded by the transition rocks, which 
indicate the proximity of primitive strata. We found con­
siderable mountains composed of that ancient gray stone 
which the minerMogists of the school of Freyberg name 
grt1llWJ(lkke, and grt1llWJ(lkk6'fl8ckiej6'l'. I do not know whether 
this formation, which is not frequent in the south of Europe, 
has hitherto been discovered in other parts of Spain. AnguJal' 
~ents of Lydian stone, scatterea along the vallies, seemed 
to mdicate that the transition schist is the basis of the strata 
of graywacke. Near COl'l1llIl& even granitic ridges stretch 
as far as Cape Ortega!. These granitelil, which seem formerly 
to have been contiguous to those of Britanny and Cornwall, 
are perhaps the wrecks of a chain of mountains destroyed and 
sunk in the waves. L,a.rge and beautiful crystals of feldapar 
characterise this rock.· Oommon tin ore is sometimes di.8Co­
vered there, but working the mines isa laborious and unpro­
fitable operation for the inhabitants of Galicia. 

The first secretary of state had recommended us very par­
ticularly to brigadier Don Raphael Clavijo, who was em­
ployed in forming new dock-yards at COl'l1llIl&. ' He advised 
us to embark on board the sloop Pizarro, - which was to sail 
in company with the Alcudia, the packet-boat of the month 
of May, which, on account of the blockade, had been detained 
three weeks in the port. Senor Clavijo ordered the necessary 
arrangements to be made on board 'Wle sloop for J.l1acing our 
instruments, and the captain of the Pizarro receIved orders 
to stop at Teneriffe, as long as we should judge necessary to 
enable us to visit the port of Orotava, and ascend the peilk. 

We had yet ten days to wait before we embarked. During 
this intervaJ., we employed ourselves in preparing the plants 
we had collected in the beautiful vallies of Galicia, which no 
naturalist had yet visited: we examined the fuci and the 
molluscm which the north-west winds had cast with ~ 
profusion at the foot of the steep rock, on which the li2ht­
house of the Tower of Hercules is built. This edifice, c&lled 
MSO the Iron ~ower, was repaired in 1788. It is ninety-two 
feet high, its walls are four feet and a half thick, and its con­
struction clearly proves that it was built by the IWmans. An 

* According to the Spanish nomenclatve, the Pizarro WIll a light 
frigate (fragata lijera). 
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inscription discovered near its foundation, a copy of which 
M. Laborde obligingly gave me, informs us, that this ph&l"08 
1V&Il constructed by Caius Sevius Lupus, architect of the city 
of A.qua Flavia (Chaves), and that it was dedicated to Mars. 
Why is the Iron Tower called in the country by the name 
of Hercules P Was it built by the Romans on the ruins of 
a Greek or Phmnician edifice P Strabo, indeed, affirms that 
Galicia, the country of the Callieci, had been peopled by 
Greek colonies. A.ccording to an extract from the geography 
of Spain, by A.sclepiades the Myrlrean, an ancient tradition 
stated that the companions of Hercules had settled in these 
countries. 

The ports of Ferrol.and Corunna both communicate with 
one bay, 80 that a vessel driven by bad weather towards the 
coast may anchor in either, according to the wind. This 
advantage is invaluable where the sea. is almost always tem­
pestuous, as between ca:ees Ortega! and Finisterre, which 
are the promontories Trileucum and Artabrum of ancient 
geography. A narrow passage, Hanked by ,erpendicular 
rocks of granite, leads to the extensive basin 0 Ferrol. No 
port in Europe has 80 extraordinary an anchorage, from its 
very inland position. The narrow and tortuous passage by 

. which vessels enter this port, has been opened, either by the 
irruption of the waves, or by the reiterated shocks of very 
violent earthquakes. In the New World, on the coasts of 
New Andalusia, the Laguna del Obispo (Bishop's lake) is 
formed exactly like the port of Ferro!. The most curious 
geological phenomena. are often repeated at immense dis­
tances on the surface of continents; and naturalists who have 
examined different parts of the globe, are struck with the 
extreme resemblance observed in the rents on coasts, in the 
sinuosities of the vallies, in the aspect of the mountains, and 
in their distribution by groups. The accidental coneurrence 
of the same causes must have everywhere produced the same 
effects; and amidat the variety of nature, an analo~ of 
structure and form is observed m the. arrangement of mani­
mate matter, as well as in the internal organization of plants 
and of animals. 

Crossini from Corunna to Ferrol, over a shallow, near 
the White Signal, in the bay, which according to D'Anville is 
the Portus Magnus of the ancients, we made several experi-
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ments by means of a valved thermometrical sounding lead, on 
the temperature of the ocean, and on thE' decrement of caloric 
in the successive strata of water. The thermometer on the 
bank, and near the surface, was from 12'5° to 13'3° centigrades, 
while in deep water it constantly marked 15° or 15'3°, the 
air being at 12'8°. The celebrated Franklin and Mr. 
J onatban Williams· were the first to invite the attention 
of naturalists to the phenomena of the temperature of the 
Atlantic over shoals, and in that zone of tepid and flowing 
waters which runs from the gulf of Mexico to the banks of 
Newfoundland and the northern coasts of Europe. The obser­
vation, that the proximity of a sand-bank is indicated by a 
rapid descent of the temperature of the sea. at its surface, is 
not only interesting to the naturalist, bat may become also 
very important for the safety of navigators. The nse of the 
thermometer ought certainly not to lead us to neglect the 
use of the lead; but experiments sufficiently prove, that 
variations of temperature, sensible to the most imperfect 
instruments, indicate danger long before the vessel reaches 
the shoals. In such cases, the frigidity of the water may 
induce the pilot to heave the lead in places where he thought 
himself in the most perfect safety. The' waters which cover 
the shoals owe in a great measure the diminution of their 
temperature to their mixture with the lower strata of water, 
which rise towards the surface on the edge of the banks. 

The moment ofleaving Europe for the first time is attended 
with a solemn feeling. We in vain summon to our minds 
the frequency of the communication between the two worlds; 
we in vain reflect on the great facility with which, from the 
improved state of navigation, we traverse the Atlantic, which 
compared to the Pacific is but a larger arm of the sea; 
the sentiment we feel when we first undertake so distant a. 
voyage is not the less accompanied by a deep emotion, unlike 
any other impression we have hitherto felt. Sel?arated from 
the objects of our dearest affections, entering ill some sort 
on a new state of existence, we are forced to fall back on 
our own thoughts, and we feel within ourselves a dreari­
ness we have never known before. Among the letters 
which, at the time of our embarking, I wrote to friends in 

* Author of a work entitled "Thermometrical Navigation," published 
at Philadelphia. 
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France and Germany, one had a considerable influence on the 
direction of our travels, and on our succeeding operations. 
When I left Paris with the intention of visitin~ the coast 
of Africa, the expedition for discOveries in the Pacific seemed 
to be adjourned for several years. I had agreed with captain 
Bamlin, that if, contrary to his e:rpectation, his voyage took 
place at an earlier period, and intelligence of it should reach 
me in time, I would endeavour to return from Algiers to a 
port in France or S(>ain, to join the expedition. I renewed 
this promise on leaVIng Enrolle, and wrote to M. Baudin, that 
if the government persisted m sending him by Ca~e Hom, I 
would endeavour to meet him either at Monte Vldeo, Chile, 
or Lima, or wherever he should touch in the Spanish colonies. 
In consequence of this engagement, I changed the plan of 
my journey, on reading in the American papers, in 1801, that 
the French expedition had sailed from Havre, to circumna­
vigate the globe from east to west. I hired a small vessel 
from Batabano, in the island of Cuba, to' Portobello, and 
thence crossed the isthmus to the coast of the Pacific; this 
mistake of a journalist led M. Bonpland and myself to travel 
eight hundred leagues through a country we had no intention 

. to visit. It was only at Quito, that a letter from M. De­
lambre, perpetual secretary of the first class of the Institute, 
informed us, that captain Baudin went by tho Cape of Good 
Hope, without toucliing on the eastern or western coasts of 
America. 

We spent two days at Corunna, after our instruments 
were embarked. A thick fog, which covered the horizon, at 
length indicated the change of weather we so anxiously de­
sired. On the 4th of June, in the evening, the wind turned 
to north-east, a point which, on the coast of Galicia, is con­
sidered very constant during the summer. The Pizarro pre­
pared to sail on the 5th, though we had intelligence that only 
a few hours previously an English squadron had been seen 
from the watch-tower of Sisarga, appearing to stand towards 
the mouth of the Tagus. Those who saw our ship weigh 
anchor asserted that we should be captured in three days, 
and that, forced to follow the fate of the vessel, we should 
be carried to Lisbon. This prognestic gave us the more 
uneasiness, as we had known some Mexicans at Madrid, who, 
in order to return to Vera Crur, had embarked three times 
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at Cadiz, and having been each time taken at the entrance 
of the port, were at length obliged to retum to Spain through 
Portugal. .. . 

The Pizarro set sail at two in the afternoon. As the loug 
and narrow passage by which a ship sails from the port of 
COl'llDIlA opens towards the north, and the wind WAS con­
trary, we riiade eight short tacks,three of which were use­
less. A fresh tack was made, but very slowly, and we 
were for some moments in danger at tJie foot of fort st. 
Amarro, the current havin~ driven us very near the rock, 
on which the sea breaks Wlth corisiderable violence. We 
remained with our eyes fixed on the castle of St. Antonio, 
where the unfortunate Malaspina was then a captive in a 
state prison. On the point of leaving Europe to visit the 
countries which this illustrious traveller had visited with so 
much advantage, I could have wished to . have fixed my 
thoughts on some object less affecting. 

At half-past six we passed the Tower of Hercules, which 
is the lighthouse of Corunna, as already mentioned, and 
where, from a very remote time, a coal-fire has been kept up 
for the direction of vessels. The light of this fire is m no 
way ~roportionate to the noble construction of so vast 
an edifice, being so feeb1e that ships cannot perceive it till 
they are in danger of striking on the shore. Towards the 
close of day the wind increased and the sea ran high. We 
directed our course to north-west, in order to avoid the 
English frigates, which we supposed were cruizing off these 
coasts. About nine we spied the light of a fishing-but at 
Sisarga., which was the last object we beheld in the west of 

~t~he 7th we were in the latitude of Cape Finisterre. 
The group of granitic rocks, which forms part of this (>ro­
montory, like that of Toriaiies and Monte de COrcublOn, 
bears the name of the Sierra de TorIDona. Cape Finisterre 
is lower than the neighbouring lands, but the TOrIDona is 
visible at seventeen leagues' distance, which proves that the 
elevation of its highest summit is not less than 300 toiaes 
(582 metres). Sllanish navigators affirm that on these 
coasts the magnetic variation differs extremely from that 
observed at sea. M. Bory, it is true, in the voyage of the 
sloop Amaranth, found in 1751, that the variation of the 
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needle determined at the Cape was four degrees leas than 
could have been conjectured from the observatioDB made at 
the same period along the coasts. In the same manner as 
the granite of Galicia contaiDa tin disseminated in its maaa, 
that of Cape Finisterre probably contains micaceous iron. 
In the mountains of the Upper Palatinate there are granitio 
rocks in which crystals of micaceous iron take the place of 
ooimnQu mica. 

On the 8th, at IlUDBet, we descried from the mast-head an 
English convoy sailing along the coast, and smermg towards 
BOuth-eaat. . In order to avoid it we altered our course dur­
ing the night. From tbia moment no light was permitted 
in the great cabin, to prevent our being Been at a distance. 
This precaution, which was at the time prescribed in the 
zegulatiODS of the paeket-shi]?s of the Spanish wwy, was 
extremely irksome to us durmg the voyages we made in 
the course of the five following years. We were constantly 
obliged to make use of dark-lanterns to examine the tem­
perature of the water, or to read the divisions on the limb of 
the astronomical inBtruments. In. the torrid zone, where 
twilight lasts but a few minutes, our operations cea.aed. 
almost at six in the evening. This state of things was so 
much the more vexatious to me as from the nature of my 
conatitution I never was subject to sea-aickneaa, and feel an 
extreme ardour for study during the whole time I am. at sea. 

On the 9th of June, in latitude 39° 5(1, and longitude 16" 10' 
west of the meridian of the observatory of Paria, we began 
to feel the effects of the ~t current which from the 
Azores Hows towards the straits of Gibraltar and the Canary 
Ialanda. This current is commouly attributed to that ten­
dency towards the east, which the straits of Gibraltm.- give 
to the waters of the Atlantic Ocean. M. de Fleurieu ob­
serves that the Mediterranean, losing by evaporation more 
water than the river,a can supply, causes a movement in the 
neighbouring ocean, and that the influence of the straits is 
felt at the distance of six hundred leagues. Without dero­
gating from the respect I entertain for the opinion of that 
celebrated navigator, I may be permitted to consider this 
important object in a far more general point of view. 

When we cast olll'" eyes over the Atlantic, or that d~p 
valley which divides the western coasts of Europe and Africa 
from the eastern coasts of the new world, we distinguish. 
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.. contrary direction in the motion of the waters. WithIn 
the tropics, especially from the coast of Senegal to the 
Caribbean Sea, the general current, that which was earliest 
known to mariners, flows constantly from east to west. 
This is called the equinoctial current. Its mean rapidity', 
corresponding to different latitudes, is nearly the same ;an 
the Atlantic and in the Pacific, and may be estimated 
at nine or ten miles in twenty-four hours, consequently 
from 0'59 to 0'65 of a foot every second! In those lati­
tudes the waters run towards the west with, a velocity 
equal to a fourth of the rapidity of the greater part of the 
larger rivers of Europe. The movement of the ocean in a 
direction contrary to that of the rotation of the globe, is pro­
bably connected with this last llhenomenon only as far as the 
rotation converts into trade wmds· the polar winds, which, 
in the low regions of the atmosphere bring back the cold air 
of the high latitudes toward the equator. To the gene­
ral impulsion which these trade-winds give the surface of 
the sea, we must attribute the equinoctial current, the force 
and rapidity of which are not sensibly modified by the local 
variations of the atmosphere. 

In the channel which the Atlantic has dug between Guiana 
and Gumea, on the meridian of 20 or 23 degrees, and from 
the 8th or 9th to the' 2nd or 3rd degrees of northern lati­
tude, where the trade-winds are often interrupted by *ds 
blowing from the south and south-south-west, the equinoc­
tial current is more inconstant in its direction. Towards 
the coasts of Africa, vessels are drawn in the direction of 
south-east; whilst towards the Bay of All Saints and Cape 
St. Augustin, the coasts of which are dreaded by navigators 
sailing towards the mouth of the Plata, the general motion 
of the waters is masked by a particular current (the effects 
of which extend from Cape St. Roche to the Isle of Trinidad) 
running north-west with a mean velocity of a foot and 1\ 

half every second. 
The e'luinoctial current is felt, though feebly, even beyond 

the troplC of Cancer, in the 26th and 28th degrees of lati • 
. tude. In the vast basin of the Atlantic, at six or seven 
hundred leagues from the coasts of Africa, vessels from 
Europe bound to the West Indies, find their sailing accele-

* The limits of the trade winds were, for the first time, determined by 
Dampier in 1666. 
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rated before they reach the torrid zone. More to the north, 
in 28 and 35 degrees, between the parallels of Teneriffe and 
Ceut&, in 46 and 48 degrees of longitude, no constant mo­
tion is observed: there, a zone of 140 leagues in breadth 
separates the equinoctial current (the tendency of which: is 
towards the west) from that great mass of water which runs 
eastward, and is distinguished for its extraordinary high 
temperature. To this mass of waters, known by the name 
of the Gulf-stream,· the attention of naturalists was di­
rected in 1776 bY' the curious observations of Franklin and 
Sir Charles B~den. 

The equinoctial current drives the waters of the Atlantic 
towards the coasts inhabited by the Mosquito Indians, and 
towards the shores of Honduras. The New Continent, stretch­
ing from south to north, forms a sort of dyke to this cur­
rent. The waters are carried at first north-west, and pas­
sing into the Gulf of Mexico through the strait formed by 
Cape Catoche and Cape St. Antonio, follow the bendings of 
the Mexican coast, from Vera. Cruz to the mouth of the Rio 
del Norte, and thence to the mouths of the Mississippi, and 
the shoals west of the BOuthern extremity of Florida.. Rav­
ing made this vast circuit west, north, east, and south, the 
corrent takes a new direction northward, and throws itself 
with impetuosity into the Gulf of Florida.. At the end of 
the Gulf of Florida., in the parallel of Cape Cannaveral, 
the Gulf-stream, or current Of Florida., runs north-east. 
Its ra]?idity resembles that of a torrent, and is sometimes 
five miles an hour. The pilot may judge, with some cer­
tainty, of the.proximity of his approach to New YorK, Phi­
ladelphia, or Charlestown when he reaches the edge of the 
stream; for the elevated temperature of the waters, then­
saltness, indigo-blue colour, and the shoals of seaweed which 
cover their surface, as.well as the. heat of the surrounding 
atmosphere, all indicate the Gulf-stream. Its rapidity di­
minishes towards the north, at the same time that its breadth 
increases and the waters become cool. Between Cayo Bis­
caino and the bank of Bahama. the breadth is only 15 leagues, 
whilst in the latitude of 28+ degrees, it is 17, and in the 
parallel. of Charlestown, opposite Cape Henlopen, from 40 

.. Sir Francis Drake observed this extraordinary movement of the 
waters, but he was UJlaCquaiuted with their high temperature. 

TOL. I.' . 0 
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to 50 leagues. The rapidity of the current is from three to 
:five miles an hour where the stream is IlAlTOwest, and is only 
one mile 88 it advances towards ·the north. The waters Of 
the Mexican Gulf', forcibly drawn to north-east, preserve 
their warm temperature to such a point, that in 40 awl 41 
degrees of latitude I found them at 22'5° (18° E.) when, 
out of the current, the heat of the ocean at its surface 
was scareely 17'5° (14° R.). In the parallel of New York 
and Oporto, the temperature of the ('}ulf-stream is conse­
queatly equal to that of the seas of the tropics in the 18th 
degree of latitude, 88, for instance, in the parallel of Porto 
Rico and the islands of Oape Verd. 

To the east of the port of Boston, and on the meridian 
of Halifax, in latitude 4r 251, and longitude 67°, the C1l1'­

rent is near 80 leagues broad. From this pomt it turns 
suddenly to the east, 80 that its western edge, as it beDds, 
beeomes the western limit of the running waters, ~ 
the extremity of the great bank of Newfoundland, which 
M. Volney ingeniously calls the bar of the mouth of this 
ea.ormous sea-river. The cold waters of this bank, which 
according to my experiments are at a temperature of 8'7° or 
10° (7° or 8° E.) present a striking contrast with the waten 
<:4 the torrid zone, driven northWard by the Gulf'-streaDI,. 
the temperature of which is from 21° to 22'5° (17° to 18° E.). 
In these latitudes, the caloric is distributed in a singular 
manner throughout the ocean; the waters of the "bani am· 
9'40 colder than the neighbouring sea; and this sea iB 3° 
colder than the current. These zones can haTe no equili­
brium of temperature, having a SOl1l'Ce of heat, or a cause. 
of refrWlration, which is peculiar to each, aDd the in:flwm.ce 
of whieli ispennament. 

From the bank of Newfoundland, or from the 52nd degree 
of longitude to the Azores, the Gulf-stream continues ita 
course to east and eaat-B0u.th-east. The waters are still 
acted upon by the impulsion they received near a tho118&1ld 
leagues distance, in tli.e straits of Florida.,. between the ialand 
of Cuba and the shoals of TortoiBe Island. ThiB distance 
is double the l~h of the course of the river Amazon, Bom 
J &en or the straits of Manseriche to Grand Para. On. the 
meridian of the islands of Corvo and Flores, the most weatem 
of the group of the Azores, the breadth of the CIDIl'Imt ia 
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160 1eagu.es. When vessels, on their retwm from South 
Amevica to Europe, en.deavour to make these two ialanda 
to MCtify their longitude, they are always sensible of the 
motion of the waters to south-east. At the 3Srd degree of 
latitude the equinoctial. current of the tropics is in the near 
vicinity of the Gulf-stream. In this part of the ocean, wo 
may in a single day pass from waters that 1l0w towards the 
west, into thoae whick :run. to the south-east or eaat-south­
east. 

From the Azores, the current of Florida turns towarda 
the straits of Gibraltar, the isle of Madeira, and the group 
of the..canary Islanda. The opening of the Pillars of Her­
cules has. DO doubt accelerated the motion. of the waters 
toWaortB ·the east. We may in this point of view assert, 
that the strait, by which the :Meditemmean communicates 
with the AtJaatic, produces its e1f.ects at a ~at dista.nce; 
but it is probable also, that, withoat the enstence of this 
sfaoaB;. v.essels sailing to Ten.erift'e would be driven south­
east by a cause which we must seek OD. the coasts of the 
New W orId. Every'motion is the cause of another motion. in 
tlte vast. basiDt of the IIea8 as well as in the aerial ocean. Tra.­
cing the currents to their most distant sources, and rellect­
ing 0D. their variable celerity, sometimes deereaaing as be­
weeD. the gulf of Florida and the bank of Newfoundland; 
at other times augmenting, as in the neighbo~ood of the 
sil'aits of Gibraltar, and near the Canary lsJands, we can­
IWt doubt but the same cause which impe1s the waters to 
make the circuitous- sweep of the gulf of Mexico, agitates 
them also near the isla.nd of Madeira. 

On the sauth of that island, we may follow the current, 
ill its direction S.E. and S.S.E. towards the coast of Africa, 
between Cape Cantin and Cape Bojador. In those lati­
tudes a vessel becalmed is running on the coast, while, 
according to the uncorrected reckoning, it was supposed to 
be a good distance out at sea. Were the motion of the 
waters caused by the opening at the_ straits of Gibraltar, 
why, on the south of those straits, should it not follow an 
opposite direetion jl On the contIvy, in the 25th and 26th 
degJ.'608 of latitude, the current :flows at first diroot south, 
aad then south-west. Cape Blanc, which, after Cape Verd, 
is the :moat saJ.i.ent promontory, seeJl!S to have an influence 

02 
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on this direction, and in this parallel the waters, of which 
we have followed the course from the coasts of Honduras to 
those of Africa, mingle with the great current of the tropics 
to resume their tour from east to west. Several hundred 
leagues westward of the Canary Islands, the motion pecu­
liar to the llC}uinoctial waters is felt in the temperate zone 
from the 28tli and 29th degrees of north latitude; but on 
the meridian of the island of Ferro, vessels sail southward 
as far as the tropic of Cancer, before they find themselves, 
by their reckoning, eastward of their right course.· 

We have just seen that between the parallels of 11 and 
43 degrees, the waters of the Atlantic are driven by the 
currents in a continual whirlpool. Supposing that a mole­
cule of water returns to the same place from which it de­
parted, we can estimate, from our :{lresent knowledge of the 
swiftness of currents, than this CIrCuit of 3800 leagues is 
not terminated in less than two years and ten months. A 
boat, which may be supposed to receive no impulsion from 
the winds, would reqwre thirteen months to go from the 
Canary Islands to the coast of Caracas, ten months to make 
the tour of the gulf of Mexico and reach Tortoise Shoals 
opposite the port of the Havannah, while forty or fifty days 
might be sufficient to carry it from the straits of Florida to 
the bank of Newfoundland. It would be difficult to fix the 
rapidity of the retrograde current from this bank to the 
shores of Africa.; estimating the mean velocity of the waters 
at seven or eight miles in twenty-four hours, we may allow 
ten or eleven months for this last distance. Such are the 
effects of the slow but regular motion which agitates the 
waters of the Atlantic. Those of the river Amazon take 
nearly forty-five days to flow from Tomependa to Grand 
Para.. 

A short time before my arrival at Teneriffe, the sea had 
left in the road of Santa. Cruz the trunk of a cedrela odo­
rata covered with the bark. This American tree vegetates 
within the tropics, or in the neighbouring regions. It 
had no doubt been torn up on the coast of the continent, or 
of that of Honduras. The nature of the wood, and the 
lichens which covered its bark, bore evidence that this 
trunk had not belonged to these submarine forests which 

* See Humboldt's 008f1l08, vol i., p. 312. Boo's edition. 
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ancient revolutions of the globe have deposited in the 
polar regions. If the cedrela, instead of having been C88t 
on the strand of Teneriffe, had been carried farther south, 
it would probably have made the whole tour of the Atlantic, 
and returned to its native soil with the general current of 
the tropics. This conjecture is supported by a fact of 
more ancient date, recorded in the history of the Canaries 
by the abbe Viera. In 1770, a small vessel laden with 
corn, and bound from the island 01 Lancerota, to' Santa 
Cruz, in Teneriffe, was driven out to sea, while none of the 
crew were on board. The motion of the waters from east 
to west, carried it to America, where it went on shore at 
La Guayra, near C~as. 

Whilst the art of navigation was yet in its infIUlCY, the 
Gulf-stream suggested to the mind of Christopher Columbus 
certain indications of the existence of western regions. Two 
corpses, the features of which indicated a race of unknown 
men, were cast ashore on the Azores, towards the end of 
the 15th centUl')'". Nearly at the same period, the brother­
in-law of Columbus,.Peter Correa, governor of Porto Santo, 
found on the strand of that island pieces of bamboo of ex­
traordinary size, brought thither by the western currents. 
The dead 'bodies and the bamboos attracted the attention of 
the Genoese navigator, who conjectured that both came 
from a continent situate towards the west. We now know 
that in the torrid zone the trade-winds and the current of 
the tropics are in opposition to every motion of the waves 
in the direction of the earth's rotation. The productions of 
the new world cannot reach the old but by the very high 
latitudes, and in following the direction of the current of 
Florida. The fruits of several trees of the Antilles are often 
washed ashore on the coasts of the islands of Ferro and 
Gomera. Before the discovery of America, the Canarians 
considered these fruits. as coming from the enchanted isle 
of St. Borondon, which according to the reveries of :{lilots, 
and certain legends, was situated towards the west m an 
unknown part of the ocean, buried, as was supposed, in 
eternal mists. 

My chief view in tracing a sketch of the currents of the 
Atlantic is to prove that the motion of the waters towards 
the south-east, from Cape St. Vincent to the Canary Islands, 
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is the efFect of the general motion to which the surface of 
the ocean is subjected at its western extremity. We sha.1l 
give but a very succinct account of the arm of the Gulf­
atream, which in the 45th and 50th degrees of latitude, near 
the bank called the Bonnet Flamand, runs from south-west 
to north-east towards the coasts of Europe. This partial 
current becomes very strong at those times when the west 
winds are of lon~ continuance: and, like that which flows 
along-the isles of Ferro and Gomer&, it deposits every year 
on the westem coasts of Ireland and Norway the fruit of 
trees which belong to the torrid zone of America. On the 
shores of the Hebrides, we collect seeds of Mimosa scandens, 
of Dolichos urens, of Guilandina bonduc, and several other 
flants of Jamaica, the isle of Cuba, and of the neighbour­
mg continent. The current carries thither also barrela of 
French wine, well preserved, the remains of the cargoes of 
veBBels wrecked in the Weat Indian seas. To these examples 
of the distant migration of the vegetable world, others no 
less striking may be added. The wreck of an English vessel, 
the Tilbury, bumt near Jamaica, was found on the coast of 
Scotland. On these same coasts are sometimes found various 
kinds of tortoises, that inhabit the waters of the Antilles. 
When the westem winds are of long duration, a current is 
formed in the high latitudes, which runs directly towards 
east-south-east, from the coasts of Greenland and Labrador, 
as far as the north of Scotland. Wallace relates, that twice 
(in 1682 and 1684), American savages of the race of the 
Esquimaux, driven out to sea in their leathem ca.p.oes, during 
a storm, and left to the guidance of the currents, reached 
the Orkneys. This last example is the more worthy of 
attention, as it proves at the same time how, at a perioj 
when the art of navigation was yet in its infancy, the motion 
of the waters of the Qcean may have contributed to disse­
minate the difFerent races of men over the face of the globe. 

In reflecting on the causes of the Atlantic currents, we 
ftnd that they are much more numerous than is generally 
believed; for the waters of the sea may be put in motion by 
an extemal impulse, by difFerence of heat and saltneBB, by 
the periQdical melting of the polar ice, or by the inequality 
of evaporation, in difFerent latitudes. Sometimes several of 
these causes concur to one and the same efFect, and some-
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times th~ produce several contrary e1feelJs. W"mds that 
are light, but which, like the trade-winds, are continua.11y 
~ on the whole of a zone, cause a real movement of 
traneition, which we do not observe in the heaviest tempests, 
beea.1l8e these last are circumscribed within a small space. 
When, m a great mass of water, the particles at the suZt'ace 
acquire a difi'erent specific gravity, a superficial current is 
formed, which takes its direction towaM.s the point where 
the water is coldest, or where it is moat a&turated with 
muriate of sods., sulphate of lime, and muriate or sulphate 
of magnesia. In the seas of the tropics we find, that at 
~t depths the thermometer marks 7 or '8 centesimal 
degrees. Such is the result of the numel'OWl experiments 
of commedore Ellis and of M. Peron~ The temperature of 
the air in those latitudes being never below 19 or 20 de~s, 
it is llot at the surface that the waters can haveaeqWred a 
degree of cold so near the point of congelation, and of the 
maximum of the density of water. The existence of this 
cold stratum in the low latitudes 'is an. evident proof of the 
existeJwe of an under-current, which runs from the poles 
towards the equator: it also proves that the saline sub­
stances which alter the specific gravity of the water, are 
distributed in the ocean, 80 as not to annihilate the effect 
produced br the differences of temperature. 

Considenng the velocity of the molecules, which, on 
account of the rotatory motion of the globe, vary with the 
parallels, we may be tempted to admit that every eurrent, in 
the direction from BOuth to north, tends at the same time 
eastward, while the waters which run from the pole towards 
the equator, have a. tendency to deviate westwarO.. We may 
also be led to think that these tendencies djmjnish to a 
certain. point the speed of the tropical current, in the same 
ma.uner 80S they ch8.nge the direction of the polar current, 
which in July and A.ugust, is regularly perceived during the 
melting of the ice, on the parsJ.lel of the bank of New­
foundland, and farther north. Very old nautical observa­
tions, which I have bad occasion to confirm by comparing 
the longitude given by the chronometer with that which the 
pilots obtained by their reckoning, are, however, contrary 
to these theoretical ideas. In both hemispheres, the pom 
currents, when they are perceived, decline a little to the 
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east; and it woUld seem that the cause of this phenomenon 
should be sought in the constancy of the westerly winds 
'which prevail in the high latitudes. :Besides, the particles 
of water do not move with the same rapidity as the particles 
of air; and the currents of the ocean, whicn we consider as 
most rapid, have only a swiftness of eight or nine feet a 
second; it is consequently very probable, that the water, 
in passing through different parallels, gradually acquires a 
velocity correspondent to tliose· parallels, and that the 
rotation of the earth does not change the direction of the 
currents. 

The variable pressure on the surface of the sea, caused by 
the changes in the weight of the air, is another cause 
of" motion which deserves :particUlar attention. It is well 
known, that the barometrio variations do not in general 
take place at the same moment in two distant points, which 
are on the same level. If in one of these points the barome­
ter stands a few lines lower than in ,the other, the water will 
rise where it finds the least pressure of air, and this local intu­
mescence will continue, till, from. the effect of the wind, the 
equilibrium of the air is' restored. M. Vaucher thinks 
tliat the tides in the lake of Geneva, known by the name of 
the 8eiche8, arise from the same cause. We know not whether 
it be the same, when. the movement of progression, which 
must not be confoUnded with the osoillation of the waves, 
is the effect of an external impulse. M. de Fleurieu, in his 
narrative of the voyage of the Isis, oites several facts, whioh 
render it probable that the sea is not so still at the bottom 
as naturalists generally suppose. Without entering here 
into a disoussion of this question, we shall only observe that, 
if the external impulse is oonstant in its action, like that of 
the trade-winds, the friotion of the partioles of water on each 
othE'r must neoessarilly propagate tne motion of the surface 
of the ocean even to the lower strata; and in fact thislro­
pagation in the Gulf-stream has long been admitte by 
navigators, who think they discover the effects in the great 
depth of the sea wherever it is traversed by the current of 
Florida, even amidst the sand-banks which surround the 
northern coasts of the United States. This immense river 
of hot waters, after a course of fifty days, from the 24th to 
the 45th degree of latitude, or 450 leagues, does not lose, 
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auudst the rigours of winter in the temperate zone, more 
than 3 or 4 degrees of the temperature it had under the 
tropics. The greatness of the mass, and the small conduct­
ibility of water for heat, prevent a more speedy refrigeration. 
H, therefore, the Gulf-stream has dug a channel at the bottom 
of the Atlantic ocean, and if its waters are in motion to 
considerable depths, they must also in their inferior strata 
keep up a lower temperature than that observed in the same· 
pariillel, in a part of the sea which has neither currents nor 
(Ieep shoals. These questions can be cleared up only by 
direct experiments, made by thermometrical soundings. 

Sir Erasmus Gower remarks, that, in the passage from 
England to the Canary islands, the current, which carries 
vessels towards the south-east, begins at the 89th degree of 
latitude. During our voyage from Corunna to the coast of 
South America, the effect of this motion of the waters was 
perceived farther north. From the 87th to the 80th degree, 
the deviation was very unequal; the daily average effect 
was 12 miles, that is, our sloop drove towards the east 75 
miles in six days. In crossing the parallel of the straits of 
Gibraltar, at a distance of 140 leagues, we had occasion 
to observe, that in those latitudes the maximum of the 
rapidity does not correspond with the- mouth of the straits, 
but with a more northerly point, which lies on the prolon~a­
tion of aline passing through the strait and Cape St. Vm­
cent. This lfue is parallel to the direction which the waters 
follow from the Azores to Cape Cantin. We should more­
over observe (and this fact is not uninteresting to those 
who examine the nature of fluids), that in this part of the 
retrograde current, on a breadth of 120 or 140 leagues, the 
whole mass of water has not the same rapidity, nor does it 
follow precisely the same direction. When tne sea is per­
fectly calm, there appears at the surface narrow stripes, like 
small rivulets, in which the waters run with a murmur very 
sensible to the ear of an experienced pilot. On the 13th 
of June, in 34° 36' north latitude, we found ourselves in 
the midst of a great number of these beds of currents. We 
took their direction with the compass; and some ran north­
east, others east-north-east, though the general movement 
cif the ocean, mdicated by comparing the reckoning with the 
chronometrical longitude, continued to be south-east. It 

~ 
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is v~ry common to see a mass of motionless waters crossed 
by threads of water, which run in different direetions, &luI 
we may daily observe this phenomenon on the s1ll'face of 
lakes; but it is much le88 frequent to find ?artia.! move­
ments, impressed by local causes on small porllicms of wateI'8 
in the midst of an oceanic river, which oClellpies an immense 
~, and whioh m?ves, though slowly,. in a co~t . direo­
tion. In the conflict of currents, as m the oscillation of 
the waves, our imagination is struck by these movements 
which seem to penetrate each other, and by whieh tae ocean 
is continuaJIy agitated. 

We passed. Cape St. Vincent, which is of basaltic forma.­
tion, at the distance of more than eighty leagues. It is not 
distinctly seen at a greater distaace than 15 leagues, but 
the granitic mountain called the Foya de Monchique,situated 
near the Cape, is perceptible, as pilots allege, at the distance 
of 26 leagues. If this assertion be eu.ct, the Foya is 700 
toise8 (1363 metres), and consequently 116 toises (226 
metres) higher than V 68uvius. 

From COl'\1llIl8 to the 36th degree of latitulie we had 
acarcely seen any organic being, excepting S6lHlwallows and 
a few dolphins. We looked in vain for sea-weeds (fuci) 
and mollusca., when on tpe 11th of June we were struck 
with a curious sight which afterwards was frequently renewed 
in the southern ocean. We entered on a zone where the 
whole sea was covered with a prodigious quantity of medusas. 
The vessel was 'almost becalmed, but the mollusca were 
bom!" towards the south-east,. with a rapidity four times 
greater than the current. Thell' passage lasted near three 
quarters of an hour. We then perceived but a few scat­
tered individusls, following the crowd at a distance as if 
tired with their joumey. Do these animals come from 
the bottom of the sea, which is perhaps in these latitudes 
some thousand fathoms deep? or do they make distant 
voyages in shoals ? We know that the- mollusca haunt 
banks; and if the eight rocks, near the surface, which 
captain Vobonne mentions having seen in 1732, to the north 
of Porto Santo, reaJ.ly exist, we may suppose that this innu­
merable quantity of medusas had been tlience detached; for 
we were but 28 leagues from the reef. We found, beside 
the Medusa aurita of Baster, and the Medusa pelagica of 
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Bose with eight tentacu1a (pelagia denticulata, Peron), a 
thUd species which resembles the MedUll& hyllOCella, and 
which Vandelli found at the mouth of the Tagus. It is 
Jmo.wn by its brownish-yellow colour~ and by its tentacula, 
which are longer than the body. Several of these eea-net­
tles were four inches in diameter: -their re1leetion was 
almost metallic: their changeable colours of violet and pur­
ple fonned aD. agreeable contrast with the azure tint of the 
ocean. 

In the midst of these medusas M. Bonpland obaerved 
bundles of Dagysa notata, a mollusca of a singular COD.l!truc­
tion, which Sir Joseph Banks first discovered. These are 
ama1l gelatinous ~ transparent, cylindrical, sometimes 
polygonal, thirteen lines long and two or three in diameter. 
These bags are open at both ends. In one of these open­
ings, we observed a h~e bladder, marked with a yellow 
apot. The cylinders lie longitudinally, one against another, 
like the cells of a bee-hive, and form chaplets from six to 
eight inches in length. I tried the galvanic electricity on 
these mollusca, but it produced no contraction. It a,J>pears 
that the genus dagysa, formed at the time of Cook s first 
voyage, belon~ to the salpas (biphores of Bruguiere), to 
which M. CUYler joins the Thalia of Brown, and the Tethys 
vagina of Tilesius. The salpas journey also by groups, join­
ing in chaplets, as we have observed of the dagysa. 

On the morning of the 13th of J·une, in 34° 38' latitude, we 
saw large masses of this last mollusca in its passage, the Be!l.. 

being perfectly calm. We observed during the night, that, 
of three species of medusaB which we collected, none yielded 
any light but at the moment of a very slight shock. This 
property does not belong exclusively to the Medusa noc­
tiluca, which Forskml has described in his Fauna ...£gyptiaca, 
and which Gmelin has aJ>plied to the Medusa pelagica of 
Lrefiing, notwithstanding lts red tentacula, and the brownish 
tuberosities of its ·body. If we place a very irritable medusa. 
on a pewter plate, and strike against the plate with any iIort 
of metal, the slight vibratioD.l! of the plate are sufficient to 
make this animal emit light. Sometimes, in galvanising the 
medusa, the phosphorescence appears at the moment that 
the chain closes~ though the exciters are not in immediate 
contact with the orgaD.l! of the animal. The fingers with 
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which we touch it remain luminous for two or three minutes, 
as is observed in breaking the shell of the phola.des. If we 
rub wood with the body of a medusa, and the part rubbed 
ceases shining, the phosphorescence returns if we pass a dry 
hand over the wood. When the light is extinguished a 
second time, it can no longer be reproduced, though the 
place rubbed be still humid and viscous. In what manner 
ought we to consider the effect of the friction, or that of the 
shock P This is a question of difficult solution. Is it a 
slight augmentation of temperature which favours the phos­
phorescence P or does the light return, because the surl'ace 
IS renewed, by- putting the animal parts proper to disengage 
the phosphonc hydrogen in contact with the oxygen of the 
atmospheric air P I have proved by experiments published 
in 1797, that the shining of wood is extinguished m hydro­
gen gas, and in pure azotic gas, and that its light reappears 
whenever we mix with it the smallest bubble of oxygen gas. 
These facts, to which several others may be added, tend to 
explain the causes of the phosphorescence of the sea, and of 
that pecuJjar influence which the shock of the waves exer­
cises on the production of light. 

When we were. between the island of Madeira and the 
coast of Africa, we had slight breezes and dead calms, very 
favourable for the tnagIletic observations, which occu~ie~ ~e 
during this Fassage. We were never weary' of 8.Iilm:iring 
the beauty 0 the nights; nothing can be compared to the 
transparency and serenity of an African sky. We were 
struck with the innumerable quantity of falling stars, which 
appeared at every instant. The farther progress we made 
towards the south, the more frequent 'Was this phenomenon, 
especially near the Canaries. I have observed during my 
travels, that these igneous meteors are in general more 
common and luminous in some regions of the globe than in 
others; but I have never beheld them so multipli~d as in the 
vicinity of the volcanoes of the province of ~to, and in 
that part of the Pacific ocean which bathes the volcanic 
coasts of Guatimala. The influence which place, climate, and 
season appear to exercise on the falling stars, distinguishes 
this class of meteors from those to which we trace stones 
that drop from the sky (aerolites), and which probably erist 
'beyond the boundaries of our atmosphere. According to 
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the observations of Messrs. Benzenberg and Brandes, many 
of the falling stars seen in Europe have been only thirtY 
thousand toises high. One was even measured which did 
not exceed fourteen thousand toises, or five nautical leagues. 
These measures, which can give no result but by approxima­
tion, deserve well to be fuiE~ated. In warm climates, esp6-
cia.lly within the trDJ?ics, . g stars leave a tail behind them, 
which remains lummous 12 or 15 seconds: at other times 
they seem ~ burst into sparks, and tlley are ~nerally lower 
than those m the north of Europe. We perceJ.ve them only 
in a serene and azure sky; they have perhaps never been 
below a cloud. Falling stars often follow the same direc­
tion for several hours, which direction is that of the wind. 
In the bay of Naples, M. Gay-Lussac and myself observed 
luminous phenomena very analogous to those which fixed 
my attention during a long abode at Mexico and Quito. 
These meteors are perhaps modified by the nature of the 
soil and the air, like certain effects of the looming or mirage. 
and of the terrestial refraction peculiar to the coasts of 
Calabria and Sicily. 

When we were forty leagues east of the island of Ma­
deira, a swallow· perChed on the topsail-yard. It was so 
fatigued, that it suffered itself to be easily taken. It was 
remarkable that a bird, in that season. and in calm weather, 
should l1y so far. In the expedition of d'EntrecSBteaux, a 
common swallow was seen 60 leagues distant from Cape 
Blanco; but this was towards the end of October, and 
M. Labillardiere thought it had newly arrived from Europe. 
We crossed these latitudes in June, at a period when the 
seas had not for a long time been agitated by tempests. I 
mention this last circumstance, because small birds and 
even butterflies, are sometimes forced out to sea by the 
impetuosity of the winds, as we observed in the Pacific 
ocean, when we were on the western coast of Mexico. 

The Pizarro had orders to touch at the isle of Lancerota, 
one of the seven great Canary Islands; and at five in the 
afternoon of the 16th of June, that island appeared so dis­
tinctly in view that I was able to take the angle of altitude 
of a conic mountain, which towered majestically over the. 

• Hirundo metica, Linn. 

DlgIIlZed by Coogle 



VOLOAlfO OJ!' LAliOEROTA.. 

CYllher summits, and, which we thought was the great vol. 
cano which had oooaaioned BUch devastation on the night of 
the 1st of September, 1730. 

The current drew us toward the COll8t more rapidly than 
we wished. As we advanced, -,ve discovered at firSt the 
ialand of I'orteventura, famous for its numerous camels j. 
and a sbort·time after we saw the small island of Loboa in 
the chalmel which aeparates Forteventura from Lancerota. 
We spent Jl&l'Ii of the night on deck. The moon illumined 
the volcamc summits of Lancerota., the ftanks of which, 
covered with I18hes, re:O.ected a silver light. Antares threw 
out ita resplendent rays near the lunar disk, which was but 
a. few ~ above the hurizon. The night was beautifully 
BCrene and cool. Though we were but a little distance 
from the .African. coast, and on the limit of the torrid zone, 
the centig:nl.de thermometer rose no higher than 18°. The 
phoaphoreaeence of the ocean seemed to augment the JD8BS 

of light di1fUBed througlt the air. After midnight, great 
b1ack clouds rising behind the volcano shrouded at intervals 
the moon and the beautiful constellation of the Soorpion. 
We beheld lights carried to and fro on shore, which were 
probably tholleof fiahermen preparing for their laboUrs. 
We had been oCC8Bionally employed, during our pa.aaa.ge, in 
zeading the old voyages Of the Spaniards, and these moving 
lights recalled to our fancy those which Pedro Gutierrez, 
page of Qlleen Isabella, saw in the me of Gl1&nMani, on the 
memorable night olthe discovery of the New World. 

On the 17th, in the monring, the horizon WII8 foggy, and 
the sky slightly covered with vapour. The outlines of the 
mountains of Lancerota appeared stronger: the humidity, 
incre&Bing the tta.Daparency of the air, seemed at the same 
time to have brouglit the objects nearer our view. This 
pheDomenon is well known to all who have made hygroma-

• Thae camel., which serve for labour, and 80metimea for food, 
did not exist till the Bethencourta made the conquest of the C­
ries. In the sixteenth ceDtory. UBe8 were 80 sbnndsnt in the iBIand of 
Forteventora, that they became wild and were hnnted. Several thODBBDda 
were killed to eave the harvest. The horsl'll of Forteventura are of singu­
lar beauty. and of the Barbary race.-" Noticias de la Historia General 
de las Ialas Canarias," por Don Jose de Viera, tom. 2, p. 436. 
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triaIl observations in places whence the chain or the Higher 
Alps or of the .Andes is seen. We paSsed through the channel 
which divides the isle of .A1egranza from Montana Clam, 
taking soundings the whole way; and we examined the 
archipelago of IIIDJIJl isla.nds situated northward of Lan­
ceroia. In the midst of this 8iJ:Chi,eelago, which is seldom 
Yiadied. by vessels bound for Teneriffe, we were singularly 
sIiruck with the configuration of the coasts. We thought 
ounelves transported to the ~ean mountaina in the 
ViceJ:Ltin, or the banks of the Rhine near Bonn. The form 
of m-ganized beings va.ri.es acoordmg to the climate, and it is 
that ntreme variety which renders the study of the 
geographr or plants and animals 110 a.ttra.ctive; but roco, 
more aD.CleD.t perhaps than the causes which have produced 
the difference or the climate on the globe, are the same 
in both. hemispheres. The porphyries containing vitreoll8 
mJdspa.v 8iD.d hornblende, the phOnolite, the greeutone, tile 
amy~oids, and the bualt, have forma almost 88 invariable 
88 aunple crystallized substaneea. In the Canary Islands, 
and in the mountjUns of Auvergne, in the MitteJ.gebirge in 
:Bolaemia., in Mexico, and on the banks. of the Ganges, the 
fcnmation of trap is indicated by a symmetrical disposition 
of the mountaina, by truncated cones., sometimes insulated, 
semetimes grouped, and by elevated plains., both extremities 
or which are crowned by a conical rismg. 

The whole western p8I't of Lancerota, of whick we bad a 
nell' view, be&1'8 the 8.JIJ?earan.ce of a country recently con­
nUaed by volcanic eruptions. Everything is black, parched, 
and stripped of vegetable mould. We distinguished, with 
our glasses, stratified basailt in thin a.nd steeply-sloping 
strata. &vera!. hillsl'e8embled the Monte Novo, near Naples, 
or thoae hillocks of seom and ashes which the opening 
earth threw up in a single night at the foot of the volcano of 
Jorullo, in Mexico. In fact, the abbe Viera. relates, that 
in 1730, more than half the island changed its appearance. 
The great volcano, which we have just mentioned, and which 
the inhabitants call the volcano of Tema.nfa.ya., spread deso­
lation over a most fertile and highly cultivated region: nine 
~ were entireLy destroyed by the lavas. This catas­
koplie had ~ preceded by a tremendous earthquake, and 
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for several yea.rs shocks equally violent were felt. This last 
phenomenon is so much the more singular, as it seldom 
happens after an eruption, when the elastic vapours 
have found vent by the crater, after the ejection of the 
melted matter. The summit of the great volcano is a 
rounded hill, but not entirely conic. From the angles of 
altitude which I took at different distances, its absolute 
elevation did not appear to exceed three hUndred toises. 
The neighbouring 1iills, and those of Alegranza and Isla 
Clara, were scarcely above one hundred or one hundred and 
twenty toises. We may be surprised at the small eleva.­
tion of these summits, which, viewed from the sea, wear 80 

m~estic a form; but nothinl:t is more uncertain than our 
judgment on the greatness of angles, which are subtended 
by objects close to the horizon. From illusions of this sort 
it &rOse, that before the measures of Messrs. de Churruca 
and Gallea.no, at Cape Pilar, navigators considered the 
mountains of the straits of Magel,lan, and those of Terra del 
Fuego, to be extremely elevated. 

The island of Lancerota bore formerly the name of 
Titeroigotra. On the arrival of the Spaniards, its inha.-, 
bitants were distin~hed from the other Canarians by 
marks of greater CIvilization. Their houses were built 
With freestone, while the Guanches of Tenerifl'e dwelt 
in caverns. At Lancerota, a very singular custom prevailed 
at that time, of which we find no example except among the 
people of Thibet. A woman had several husbands, who 
alternately enjoyed the prerogatives due to the head of a 
family. A husband was considered as such only during a 
lunar revolution, and whilst his rights were exercised by 
others, he remained classed among the household domestics. 
In the fifteenth century the island of Lancerot& contained 
two small distinct states, divided by a wall; a kind of monu­
ment which outlives national enmities, and which we find in 
Scotland, in China, and Peru. 

We were forced by the winds to pass between the islands 
of Alegranza and Montana Clara, and as none on board the 
slool? bad sailed through this passage, we were obliged to be 
continually sounding. We found from twenty.five to thirty­
two futhoDlll. The lead brought up an orgaw.c substance of 
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so singular a. structure that we were for a long time doubt­
ful whether it was a zoophyte or a kind of seaweed. The 
stem~ of a brownish colour and three inches long, has cir­
cular leaves with lobes, and indented at the edges. The 
colour of these leaves is a pale green, and they are mem­
branous and streaked like those of the adiantums and 
Gingko biloba. Their surface is covered with stiff whitish 
hairs; before their opening they are concave, and enveloped 
one in the other. We observed no mark of spontaneous motlOn, 
no sign of irritability, not even on the application of galvanic 
electricity. The stem is not woody, but almost of a horny 
substance, like the stem of the Gorgons. Azote and phos­
phorus having been abundantly found in several crypto­
gamous plants, an appeal to chemistry would be useless to 
determine whether tliiS organized substance belonged to the 
animal or vegetable kingdom. Its great analogy to several 
sea-pIants, with adiantum leaves, especially the genus caul­
erpa of M. Lamcureux, of which the Fucus proliter of 
Forskael is one of the numerous species, engaged us to rank 
it provisionally among the sea-wracks, and give it the name 
of Fucus vitifolius. The bristles which cover this plant are 
found in several other fuci.· The leaf, examined with a 
microscope at the instant we drew it up from the water, did 
not present, it is true, those conglobate glands, or those 
o~aque points, which the parts of fructification in the genera 
of ulva and fucus contain; but how often do we find sea­
weeds in such a state that we cannot yet distinguish any 

. trace of seeds in their transparent parenchyma. 
The vine-leaved fucus presents a physiological phenomenon 

of the greatest interest. Fixed to a piece of mil.drepore, this 
seaweed vegetates at the bottom of the ocean, at the depth 
of 192 feet, notwithstanding which we found its leaves as 
green as those of our grasses. According to the experiments 
of Bouguer, light is weakened after a passage of 180 feet in 
the ratio of 1 to 1477'8. The seaweed of Alegranza conse­
quently presents a new example of plants which vegetate in 
great oDscurity without becoming white. Several germs, 
enveloped in the bulbs 'of the lily tribes, the embryo of the 
malvacelll, of the rhamnoides, of the pistacea, the viscum, 
and the citrus, the branches of some subterraneous plants; 

* FIlCIJI l),copodioldeB, and F. hirsutus. 
TOL. I. D 

DlgIIlZed by Coogle 



A oumous llISTAXE. 

in short, vegetables transported into mines, where the am­
bient air contains hydrogen or a great quantity of azote~ 
become green without light. From these facts we are in­
clined to admit that it is not exclusively by the in1luence of 
the solar rays that this carburet of hydrORen is formed in 
the organs of plants, the presenee of wTrich makes the 
~nchyma appear of a lighter or darker green, according 
as·the carbon predominates in the mixture. 

:Mr. Turner, who has so well made known the family of 
the seaweeds, as well as many other celebrated botanists, are 
of opinion that most of the fuci which we .gather on the 
su.rfiice of the ocean, and which, from the 23rd to the 35th 
degree of latitude and 32nd of longitude, apP6I!l' to the 
mariner like a vast inundated. meadow, grow primitively at 
the bottom of the ocean, and· float only in· their ripened 
state, when torn up by the motion of the waves. If this 
opinion be well fouiuled, we must agree that the family of 
seaweeds offers formidable difficulties to naturalists, who per­
sist in thinking that absence of light alwaysproduees wliite­
ness; for how can we admit that so many species of ulvacee 
and dictyotelll, with stems andgreenleaves, which float on the 
ocean, have vegetated on rocks near the surface of the water? 

From some notions which the captain of the Pizarro had 
collected in an old Portuguese itinerary, he thought him­
self opposite to a small fort, situated north of Teguisa., the 
capital of the' island of Lancerota. Mis~ a rock of 
basalt for a castle, he saluted it by hoisting the Spanish flag, 
and sent a boat with an officer to inquire of the commandant 
whether any English vessels were cruizing in the roads. We 
were not a little surprised to learn that the land which we 
had considered as A prolongation of the coast of Lancerota., 
was the small island of Gracios&, and that for several leagues 
there was not an inhabited place. We took advantage of 
the boat to survey the land, wmch enclosed a large bay. 

The small part of the island of Gracioaa which we traversed, 
resembles tliose promontories of lava seen .near Naples, 
between Portici and Torre del Greco. The rocks are naked, 
with no marks of vegetation, and scarcely any of ve~etable 
soil. A few crustaeeous lichen-like variolarilll, lepra.rJ8), and 
nrceolarilll, were scattered about upon the basalts. The lavas 
which are not covered with volcanic ashes remain for ages 
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wi~ut any appearance of vegetation. On the Africau soil 
excessive heat and lengthened drought retard the growth of 
cryptogamous plants. ' 

-1'he basalts of Graciosa are not in columns, but are 
divided into strata. ten or fifteen inches thick. These strata 
are inclined at an angle of 80 degrees to the north-west. 
The eompact basalt alternates with the strata. of poroua 
basalt ana marl. The rock does not contain hornblende, 
but great crystals of foliated olivine, which have a triple 
cleav~. • This substance is decomposed with great difii­
cu1ty. M. Hally considers it a variety of the ;pyroxene. The 
porous basalt, which passes into mandelatein, has oblong 
cavities from two to eight lines in diameter, lined with chal­
cedony, enclosing fragments of compact basalt. I did not 
remark that these cavities had the same direction, or that 
the porous rock lay on comp!Wt strata, as happens in the 
currents of lava of Etna and Vesuvius. The marl, t which 
alternates more than a hundred times with the basalts, is 
rellowish, friable by decomposition, very coherent in the 

, maide, and often divided into irregular prisms, analogous 
to the basaltic prisms. The sun discolours their surface, as 
it whitens several schists, by revi~ a hydro-ca.rburetted 
principle, which appears to be combmed with the earth. 
The marl of GraCIoea contains & ~eat quantity of chalk, 
and strongly effervesces with nitric !Wid, even on points 
where it is found in contact with the basalt. This fact is 
the more remarkable, as this substance does not fill the 
fissures of the rock, but its strata. are parallel to thOle of 
the basalt; whence we may conclude that both fossils are of' 
the same formation, and have a common origin. The phe­
nomenon of a basaltic rock containing masses of ' indurated 
marl split into small columns, is also found in the Mittelge~ 
birge, in Bohemia. Visiting those countries in 1792, in 
company with Mr. Freiesleben, we even recognized in the 
marl of the Stiefelberg the imprint of a plant nearly resem­
bling the Cerastium, or the Alsine. Are these strata, con­
tained in the trappea.n mountains, owing to muddy irrup­
tions, or must we consider them as sediments of water, 
which alternate with volcanic ~~~~ts P This last hypo­
thesis 8eems so much the les8 . sible, since, from the 

• Bllettriger oliTia. t Merge!. 
»2 
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rese.arches ot Sir James Hall on the influence ot pressure 
in fusions, the existence ot carbonic acid in substances con­
tained in basalt presents not~ surprising. Several lavas 
ot Vesuvius present similar phenomena. In Lombardy, 
between Vicenza and .Albano, where the calcareous stone of 
the Jura contains great masses ot basalt, I have seen the 
latter enter into effervescence with the acids wherever it 
touches the calcareous rock. 

We had not time to reach the summit ot a bill very re­
markable tor having its base formed of banks of clay. under 
strata of b8.salt, like a mountain in Saxony, called the 
Scheibenbergen Hiigel, which is become celebrated on ac­
count of the disputes of volcanean and neptunean geolo­
gists. These basalts were covered with a mammiform 
substance, which I vainly sought on the Peak of Teneriffe, 
and which is known by the names of volcanic glass, glass of 
Muller, or hyalite: it is the transition from the opal to the 
chalcedony. We struck off with difficulty some fine speci­
mens, leaving masses that were eight or ten inches square 
untouched. I never saw in Europe such fine hyalites as I 
found in the island of Graciosll, and on the rock of por­
phyry cnlled el Penol de loB Ban08, on the bank of the lake 
of Mexico. 

Two kinds ot sand cover the shore; one is black and 
basaltic, the other white and quartzose. In a place exposed 
to the rays of the sun, the first raised the tliermometer to 
51'20 (41° R.) and the second to 40° (320 R.) The tem­
Jlerature of the air in the shade was 27'7° or 7'5°. higher 
than that of the air over the sea. The quartzose sand con­
tains fragments of feldspar. It is thrown back by the water, 
and forms, in some sort, on the surface of the rocks, small 
islets on which seaweed vegetates. Fragments of granite 
have been observed at Tenerift"e; the island of Gomora, 
from the details furnished me by M. Broussonnet, con­
tains a nucleus of micaceous schist :-the quartz dissemi­
nated in the sand, which we found on the shore ot Gra­
cioB&, is a different substance from the lavas and the trap­
pean porphyries so intimately connected with volcanic pro­
ductions. From these facts it seems to be evident that in 
the Canary Islands, as well as on the Andes of Quito~ in 
Auvergne, in Greece, and throughout the greater part ot 
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the globe, subterra.neous fires have pierced through the 
rocks pf primitive formation. In treating hereafter of the 
great number of warm springs which we have seen issuing 
from granite, gneiss, and micaceous schist, we shall have 
occasion to return to this subject, which is one of the most 
important of the physical history of the globe. 

We re-embarked at sunset, and hoisted sail, but the breeze 
was too feeble to permit us to continue our course to Tene­
riffe. The sea was calm; a reddish vayour covered the 
hOrIZOn, and seemed to magnify ever,y object. In this soli­
tude, amidst 80 many uninha'6ited lslets, we enjoyed for 
a long time the view of rugged and wild scenery. The 
black mountains of Graciosa appeared like perpendicular 
walls five or six hundred feet high. Their shadows, thrown 
over the surface of the ocean, gave a gloomy aspect to the 
scenery. Bocks of basalt, emerging from the bosom of the 
waters, wore the resemblance of the ruins of some vast 
edifice, and carried our thoughts back to the remote 
period when submarine volcanoes gave birth to new is­
lands, or rent continents asunder. Every thing which sur­
rounded us seemed to indicate destruction and sterility; 
but the back-ground of the picture, the coasts of Lance­
rota presented a more smiling aspect. In a narrow pass 
between two hills, crowned with scattered tufts of trees, 
marks of cultivation were visible. The last rays of the sun 
gilded the com ready for the sickle. Even the desert is 
animated wherever we can discover a trace of the industry 
of man. 

We endeavoured to get out of this bay by the pass which 
separates .Alegranza from Montafia Clara., and through which 
we had easily entered to land at the northem point of Gra­
cloM. The wind having fallen, the currents move us very 
near a rock, on which the sea· broke with violence, and 
which is noted in the old charts under the name of Hell, or 
Infierno. As we examined this rock at the distance of two 
cables' length, we found that it was a mass of lava three or 
four toises high, full of cavities, and covered with scorim 
resembling coke. We may presume that this rock,- which 

* I must here obsene, that this rock is noted on the celebrated Vene­
tian chart of Andrea Bianco, but that the name of Infiemo is given, as 
iD the more .ancient chart of Picigano, made in 1367. to Teneritre. without 
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modem charts call the West Rock (Roca del Oeste), W88I 
raised by volcanic fire; and it might heretofore have been 
much higher; for the new island of the Azores, which l'08e 

from the sea at successive periods, in 1638 and 1719, had 
reached 354 feet when it totally disappeared in 1723, to the 
depth of 480 feet. This opinion on the origin of the baeaJ.tic 
mass of the Infiemo is confirmed by a phenomenon, which 
was observed about the middle of the l8st century in these 
same latitudes. At the time of the eruption of the volcano 
of Tenianfaya, two pyramidal bills of lithoid lava rose from 
the bottom of the ocean, and graduaJIy united themselves 
with the island of Lancerota. 

As we were prevented by the fall of the wind, and by the 
currents, from repassin~ the channel of Alegranza, we 
resolved on tacking dunng the night between the island of 
Clara and the West Rock. This resolution had nearly proved 
fatal. A calm is very dangerous near this rock, towards 
which the current driVes with considerable force. We began 
to feel the effects of this current at midnight. The proxi­
mity of the stony masses, which rise perpendicularly above 
the water, deprived us of the little wind which blew: the 
sloop no longer obeyed the helm, and we dreaded striking 
every instant. It is difficult to conceive how 8 mass of 
basalt, insulated in the vast expanse of the ocean, can cause 
so considerable a motion of the waters. These phenomena, 
worthy the attention of naturalists, are well known to 
mariners; they are extremely to be dreaded in the Pacific 
ocean, Jlarlicularly in the small archipelago of the islands 
of Gallipagos. The difference of temperature which exists 
between the fluid and the mass of rocks does not explain the 
direction which these currents take; and how can we admit 
that the water is engulfed at the base of these rocks, (which 
often are not of volcanic origin) and that this continnal 
engulfing determines the particles of water to :fill up the 
vacuum that takes place. 

The wind having freshened a little towards the moming 
on the 18th, we succeeded in passing the channel. We 
drew very near the Infiemo the second time, and remarked 
the large crevices, through which the gaseous ftuids probably 
doubt because the Gaanchea considered the peak as the entrance into 
hell. 10 the lBDIe latitudea aD island made itl appearance iD 1811. 

DlgIIlZed by Coogle 



LOBOS AND FORTEVENTUBA. 89 

issued, when this basaltic mass was raised. We lost sight 
of the BJDaU islands of Alegranza, Montana Clara, and Gra­
ciosa, which appear never to have been inhabited by the 
Guanches. TOey are now visited only for the purpose of 
gathering archil, which production is, however, lel!ls sought 
after, since BO many other lichens of the north of EurOpe 
have been found to yield materials proper for dyeing. Mon­
taiia ClaTa is noted for its beautiful canary-birds. The note 
of these birds varies with their flocks, like that of our chaf­
finches, which often differs in two neighbouring districts. 
Montaiia Clara yields pasture for goats, a fact wliich proves 
that the interior of tllis islet is less arid than its coasts. 
The name of Alegranza is synonymous with the Joyous, (La 
Joyeuse,) which denomination it received from the first con­
querors of the Canary Islands, the two Norman barons, Jean 
de Bethencourt and Gadifer de Salle. This was the first 
point on which thev landed. .After remaining several days 
at Graciosa, a I!lIla11 part of which we examined, they con­
ceived the project' of taking possession of the neighbouring 
island of Lancerota, where they were welcomed by Guad.arfiA, 
BOvereign of the Guanches, with the same hospitality that 
Cortez found in the palace of 'Montezuma. The shepherd 
kin~, who had no other riches than his goats, became the 
victim. of base treachery, like the sultan of Merico. 

We sailed along the coasts of Lancerota, of the island of 
Lobos, and of Forteventura. The second of these islands 
seems to have anciently formed part of the two others. 
This geological hypothesis was started in the seventeenth 
century by" the Franciscan, J nan Galindo. That writer 
supposed that kin~ Juba had named six Canary Islands 
only, because, in his time, three among them were contigu­
ous. Without admitting the probability of this hypothesis, 
BOme learned geograJ?hers have imaginecl they recognized, in 
the two islands Nlvaria and Ombrios, the Canaria and 
Capraria. of the ancients. 

The haziness of the horizon prevented us, during the 
whole of our passage from Lancerota to Teneriffe, from dis­
covering the summit of the peak of Teyde. H the he~ht 
of this volcano is 1905 toises, as the last trigonometrica1 
measure of Borda indicates, its summit ought to be visible 
at a distance of 43 leagues, supposing the eye on a level 
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with the ocean, and a refraction equal to 0'079 of distance. 
It has been doubted whether the peak has ever been seen 
from the channel which separates Lancerota from Forte­
ventura, and which is distant from the volcano, according tp 
the chart of Varela, 2° 29', or nearly 50 leagues. This phe­
nomenon appears nevertheless to have been verified by 
several officers of the Spanish navr. I had in my ha.n<4 
on board the Pizarro, a journal, m which it was note~ 
that the peak of Teneriffe . had been seen at 135 miles dis­
tance, near the southern cape of Lancerota, called Pichi­
guera. Its summit was discovered under an angle consi­
derable enough to lead the observer, Don Manual Baroti, to 
conclude that the volcano might have been visible at nina 
miles farther. It was in September, towards evening, and 
in very damp weather. Reckoning fifteen feet for the ele­
vation of the eye, I find, that to render an account of this 
phenomenon, we must suppose a refraction equal to 0'158 of 
the arch, which is not very extraordinary for the tempemte 
zone. Accor~ to the observations of General Roy, the 
refractions vary m England from one-twentieth to one-third; 
and if it be true that they reach these extreme limits on 
the coast of Africa, (which I.much doubt,) the peak, in cer­
tain circumstances, may be seen on the deck of_a vessel as 
far off as 61 leagues. 

Navigators who have much frequented these latitudes. 
and who can reflect on the physical causes of the pheno­
mena, are surprised that the peaks of Teyde and of the 
Azores - are sometimes visible at a very great distance. 
though at other times they are not seen when the distance 
is much less, and the sky appears serene and the horizon 
free from fogs. These circumstances are the more worthy 

* The height of this peak of the Azore8, according to Fleurieu, is 1,100 
toises; to Ferrer, 1,238 toises; and to Toino, 1,260 toises: but these 
measures are only approximative estimates. The captain of the Pizarro, 
Don Manuel Cagigal, proved to me, by his journal, that he observed the 
peak of the Azores at the distance of 37 leagues, when he waa sure of his 
latitude within two minutes. The volcano was seen at 4° S. E., so that 
the error in longitude must have an almost imperceptible influence in 
the estimation of the di8tance. Nevertheleas, the angle which the peak 
of the Azores 8ubtended was 80 grest, that the captain of the Pizarro wu 
of opi~ion this volcano must be visible at more than 40 or 42 leagnes. 
The dIStance of 37 leagues supposes an elevation of 1,431 toises. . . 
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of attention because vellllElls returning to Europe, aome­
times wait impatiently for a sight of these mountains, to 
rectify their lo~tude; and think themselves much farther 
off tha.n they re8.lJ.y are, when in fine weather these peaks 
are not perceptible at distances where the angles subtended 
must be very considerable. The constitution of the atmos­
phere has a great influence on the visibility of distant 
objects. It may be admitted, that in general the peak of 
Tenerill'e is seldom seen at a great distance, in the warm and 
dry months of July and August; and that, on the contrary, 
it is seen at very extraordinary distances in the months of 
January and February, when the sky is slightly clouded, 
and immediately after a heavy rain, or a few hours before 
it falls. It appears that the transparency of the air is prodi­
giously incre8.8ed, 118 we have nJready observed, when a certain 
quantity of water is uniformly diffused through the atmos­
phere. Independent of these obsenations, it is not astonish­
mg, that the })eak of Teyde should be seldomer visible at a 
very- remote distance, than the summits of the Andes, to 
which, during so long a time, my observations were directed. 
This peak, iDferior in height to those parts of the chain of 
Mount Atlas a~ the foot of which is the city of Morocco, is 
not, like those points, covered with perpetUal snows. The 
Piton, or Sugar-loaf, which terminates the peak, no doubt 
reflects a great quantity of light, owing to the whitish colour 
of the pumice-stone tlriyn up by the crater; but the height 
of that little truncated cone does not form a twenty-second 
part of the total elevation. The flanks of the volcano are 
covered eit1).er with blocks of black and scorified lava., or 
with a luxuriant vegetation, the masses of which reflect the 
less light, as the leaves of the trees are separated from each 
other by shadows of more considerable extent than that of 
the part enlightened. 

Hence it results that, set.ting aside the Piton, the peak: 
of Teyde belongs to that class of mountains, which, accord­
ing to the expre88ion of Bouger, are seen at considerable 
distances only in a 'l&egatit:Je manner, because they intercoyt 
the light which is transmitted to us from the extreme limlts 
of the atmosphere; and we perceive their existence only on 
account of the di:fl'erence of intensity subsistin~ between the 
aerial light which surrounds them, and that which is reflected 
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by the particles of air placed between the mountBins and the 
eve of the obaerver. As we withdraw from the isle of Tene­
rill"e, the Piton or Sugar-loaf is seen for a considerable ~ace 
of time in a pOllitWe manMr, becauae it re:O.ects II. whitish 
light, and clearly deotaches itself from the sky. But as this 
cone is only 1:40 toiaes high, by 40 in breadth at its summit, 
it has recently been a question whether, from the diminutive­
ness of its mass, it can be visible at distances which exceed 
40 leagues; and whether it be not probable, that navigators 
distinguish the peaks as a small cloud above the horizon, only 
when the base of the Piton begins to be visible on it. H we 
admit, that the mem breadth of the Sugar-loaf is 100 toises, 
we find that the little cone, at 40 leagues distance, still 
subtends, in the horizontal direction, an angle of more than 
three minutes. This angle is considerable enough to render 
an object visible; and if the height of the Piton greatly ex­
ceeded its base, the angle in the horizontal direction might 
be still smaller, and the object still continue to make an 
impression on our visual organs; for micrometrical observa­
tions have proved that the limit of vision is but a minute 
only, when the dimensions of the objects are the same in 
every direction. We distinguish at a distance, by the eye 
only, trunks of trees insulated in a vast plain, though the 
subtended angle be under twenty-five seconds. 

As the visibility of an object detaching itself in a brown 
colour, depends on the quantities ~f light which the eye 
meets on two lines, one of which ends at the mountain, and 
the other extends to the trurface of the aerial ocean, it follows 
that the fii.rtherwe remove from the object, the smaller the 
difFerence becomes between the light of the surrounding 
atmosphere, and that of the strata of air before the mountain_ 
For this reason, when less elevated summits begin to appear 
above the horizon, they present themselves at, first under & 
darker hue than those we discern at very great distances. In 
the same manner, the visibility of mountains seen only in & 

negative mmner, does not depend solely -on the state of the 
low-n- regions of the air, to which our meteorological obser­
vations are limited, but also on the transparency and physical 
~nstitution of the air in the most elevated parts; for the 
nn&ge detaches itself better in proportion as the a.eriallight, 
which comes _from the limits of tne atmosphere, bas been 
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originally more intenl!!e, or has undergone less loss in ita 
passage. This consideration explains to a certain point, why, 
under a. perfectly serene sky, the state of the thermometer 
and the hygrometer bein~ precisely the same in the air 
nearest the earth, the peak IS sometimes visible, snd at other 
times invisible, to naVIgators at equal distances. It i8 even 
probable, that the chance of perceiving this volcano would 
not be greater, if the ashy cone, at the summit of which is 
the mouth of the crater, were equal, as in Vesuvius, to a 
quarter of the total height. These ashes, being pumice-stone 
crumbled into dust, do not reflect as much light as the snow, 
of the Andes; and they cause the mountain, seen from afar, 
to detach itself not in a bright, but in a dark hue. The ashes 
also contribute, if we may use the expression, to equalize the 
portions of aerial light, the nriable di1I'erence of which 
renders the object more or less distinctly visible. Calcareous 
mountains, devoid of vegetable earth, summits covered with 
granitic sand, the high savannahs of the Cordilleras,- which 
are of a. golden yellow, are l!IDdoubtedly distinguished at small 
distances better than objects which are seen in a negative 
mmmer; but the theory indicates a certain limit, beyond 
which these last- detach themselves more distinctly from the 
azure vault of the sky; 

The colossal summits of Qnito and Peru, towering above 
the limit of the perpetual snows, concentre all the peculiari­
ties which must render them visible at very small angles. 
The circular sommit of the peak of Tenerift'e is only a hun­
dred toise8 in diameter. According to the measures I made 
at Riobamba, in 1803, the dome of the Chimborazo, 153 
toises below its summit, consequently in a point which is 
1800 toises higher than the peak, is still 673 toises (1812 
metres) in breadth. The zone of p~etual snows also forms 
a. f'burth of the height of the mountain; and the base of this 
zone, seen on the coast of the Pacific, fills an extent of 8437 
toises (6700 metres). But though Chimborazo is two-thirds 
higher than the peak, we do not see it, on account of the 
curve of the globe, at more than 38 miles and a third farther 
distant. The radiant brilliancy of its snows, when, at the 
port of Guayaquil, at the close of the rainy season, Chimbo-

* LoB Pajonalell, from paja, straw. This is the name given to the 
region of the gramina, which encircles the zone of the perpetwsnoWi. 
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razo is discerned on the horizon, mar lead. us to suppose, that 
it must be seen at a very great distance in the South Sea. 
Pilots highly worthy of credit have assured me, that they 
have seen it from the rock of Muerto, to the BOuth west of 
the isle of Puna, at a distance of 47 leagues. Whenever it 
has been seen at a greater distance, the observers, uncertain 
of their longitude, have not been in a situation to furnish 
precise data. 

Aerial. light, projected on mountains, infuoeases the visibi­
lity of those which are seen positively; its power diminishes, 
on the contrary, the visibility of objects which, like the peak 
of Teneriffe and that of the Azores, detach themselves in a 
brown tint. Bouguer, relying on theoretical considerations, 
was of opinion that, according to the constitution of our 
atmosphere, mountains seen negatively cannot be perceived 
at distances exceeding 35 leagues. It is important here to 
observe, ·that these calculations are· contrary to experience. 
The peak of Teneriffe has been often seen at the distance of 
36,38, andeven at 40 leagues. Moreover, in the vicinity of 
the Sandwich Islands, the summit of Mowna-Roa, at a season 
when it was without snows, has been seen on the skirt of the 
horizon, at the distance of 53 leagues. This is the most 
striking example we have hitherto known of the visibility of 
a mountain; and it is the more remarkable, that an object 
seen negatively furnishes this example. 

The volcanoes of Teneriffe, and of the Azores, the Siem 
Nevada of St. Martha, the peak of Orizaba, the Silla of 
Caracas, Mowna-Roa, and Mount St. Elias, insulated in the 
vast extent of the seas, or placed on the coasts of continents, 
serve as sea-marks to direct the pilot, when he has no 
means of determining the position of the vessel ~ the 
observation of the stars; everything which has a relatIOn to 
the visibility of these natural seamarks, is interesting to the 
safety of navigation. 

DlgIIlZed by Coogle 



THE CAlI'ABY ISLAlI'DS. 45 

CHAPTER II. 
Stay at Tenerift'e.-Joumey from Santa Cruz to Orotan.-ExcursioD to 

the summit of the Peak of Teyde. 

FROM the time of our departure from Gracios&, the 
horizon continued so hazy, that, notwithstanding the con­
siderable height of the mountains of Canary,- we did not 
discover that island till the evening of the 18th of June. 
It is the granary of the archipelago of the Fortunate Islands ; 
and, what is very remarkable in a region situated beyond the 
limits of the tropics, we were assured, that in some districts, 
there are two wheat harvests in the year; one in February, 
and the other in June. Canary has never been visited by a 
learned mineralogist; yet this island is so much the more 
worthy of observation, as the physiognomy of its mountains, 
disposed in parallel chains, appeared to me to differ entirely 
from that of the summits of Lancerota and Tenerift'e. 
Nothing is more interesting to the geologist, than to ob­
serve the relations, on the same l>oint of the globe, between 
volcanic countries, and those which are primitive or secon­
dary. When the Canary Islands shall have been examined, 
in an the parts which compose the system of these moun­
tains, we shall find that we have been too precipitate in con­
sidering the whole group as raised by the action of submarine 
fires. 

On the morning of the 19th, we discovered the point of 
Naga, but the peak of Tenerift'e was still invisible: tbe land, 
obscured by a thick mist, presented forms that were vague 
and confused. As we. approached the road of Santa Cruz, 
we observed that the mist, driven by the winds, drew nearer 
to us. The sea was strongly agitated, as it most commonly 
is in those latitudes. We anchored after several soundings, 
for the mist was so thick, that we could scarcely distinguish 
objects at a few cables' distance; but at the moment we 
began to salute the place, the fog was instantly dispelled. 
TIle peak of Teyde appeared in a break above the clouds, 
and the first rays of the sun, which had not yet risen on us, 
illumined the summit of the volcano. 

We hastened to the prow of the vessel to behold the mag-
* Isla de la Gran Canaria. 
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~cent spectacle, and at the same instant we saw four Eng­
lish vessels lying to, and very near our stern. We had. 
passed without being perceived, and the same mist which 
had concealed the peak from our view, had sl\.ved us from 
the risk of being carried back to Europe. The Pizarro stood 
in as close as pOBBible to the fort, to be under its protection. 
It was on this shore, that, in the landing attempted by the 
English two years before our arrival, in July 1797, adiniraJ. 
NeIBon had his arm carried o1fby 8. ca.nnon.btiJl. 

The situation of the town of SantaOru1.i is very -similar to 
that of La Guayra, the most frequented-port of the province 
of Caraccas. The heat is exceBBive in both places, and from 
the same causes; but the .. pect of Santa Cru1l is more 
gloomy. On 8. narrow and sandv beach, houses of dazzling 
whiteness, with fla.t roofs, and Windows without glass, are 
built close against a wall of black perpendicular rock, devoid 
of vegetation. A fine mole, built of freestone, and the public 
walk planted with poplars, are the only objects which break 
the sameness of the landscape. The view of the peak, as it 
presen,ts itself above Santa Cruz, is much less pIcturesque 
than that we enjoy from the port of Orot.&va. There, a highly 
cultured and smiling plain presents a pleasing contrast to 
the wild aspect of the volcano. From the groups of Falm 
trees and ba.na.nas which line the coast, to the region 0 the 
arbutus, the laurel, and the pine, the-volcanic rock is crowned 
with luxuriant vegetation. We easily conceive how the in· 
habitants, even of the beautiful climates of Greece and Italr. 
might fancy they recognised one of the Fortuna.te Isles m 
the western part of Teneri1fe. The eastern side, that of 
Santa. Cruz, on the con~, is every where stamped with 
sterility. The summit of the peak is not more arid than the 
promontory of basaltic lava, which stretches towards the 
FOint of Naga, and on which succulent plants, springing up, 
m the clefts of the rocks, scarcely indicate a preparation of 
soil. At the port of Orotava, the top of the Piton subtends 
an angle in height of more than eleven degrees and a half; 
while at the mole of Banta Cruz- the angle scarcely exceeds 
4° 36'. 

Notwithstanding this difference, and though in the latter 
• The oblique lIiatamces from the top of the volcano to Orotaft and to 

Santa Cruz are Dearly 8,600 toiaea IIIld 22,500 toiaes. 
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pJac:e the volcano rises above the horizon scarcely 18 much 
88 Vesuvius seen from the mole of Naples, the aspect or the 
peak is still. very majestic, when those who anChor in the 
ioad discern it for the first time. The Piton alone was 
visible to us; its cone projected itlel£ on a sky of the p1U'8llt 
blue, whilst dark thick clouds enveloped the reet iU the 
mountain to the height of 1800 toiles. The pumice-atone, 
illumined by the first rays of the sun, reftecf.ed. a reddish 
lkht, like that which tinges the summits· of the higher .Alps, 
This light by degrees becomes daz~y white; aneI, deceived 
like most travellers, we thought that the peak was still covered 
with snow, a.nd that we should with difliculty reach the edge 
of the crater. ' 

We have remarked, in the Cordillera or the Andes, that 
the conical mountains, such as Cotopaxi and Tunaurahua, 
are oftener seen free from clouds, thin those of w'hich the 
to?!' are broken into bristly points, like Antisana and 
Pichincha; but the· peak of Teneriffe, notwithstanding its 
pyramidical form, is a great part of the year enveloped in 
vapours, and is sometimes, during several weeks, invisible 
from the road of Santa Cruz. Its position to the west of an 
immense continent, and its insulated situation in the midst 
of the sea, are no doubt the, causes of this phenomenon. 
Navigators are well aware that even the smaJlest isJeta, and 
those which are without mountains, collect and harbour the 
clouds. The decrement of heat is also different above the 
plains of Africa, and above the surf'ooe of the Atlantic; 
and the strata of air, brought by the trade winds, cool in 
proportion as they advance towards the west. H the air has 
been extremely dry above the burning sands of the deaert, it 
is very quickly saturated when it enters into contact with 
the surface of the sea, or with the a.ir that lies on that sur­
face. It is easy to conceive, therefOre, why Va.pOUrB become 
visible in the atmospherical strata, which, at a distance from 
the continent, have no, longer the same temperature as when 
they began to be saturated with water. The conaidemble 
mass of a mountain, rising in the midst of the At1antic, is 
also an obstacle to the clouds,which are driven out to sea,by 
the winds. 

On entering the streets of Santa Cruz, we felt a sdo­
eating heat, though the thermometer was not above twenty .. 
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five degrees. Those who have for a long time inhaled the 
air of the sea suffer every time they land; not because this 
air contains more oxygen than the air on shore, as has been 
erroneously supposed, but because it is less charged with those 
gaseous combinations, which the animal and vegetable sub­
stances, and the mud resulting from their decomposition, 
pour into the atmosphere. Miasms that escape chemical. 
imalysis have a powerful effect on our organs, especially 
when they have not for a long while been exposed to the 
same kind of irritation. 

Santa Cruz, the Afiaza of the Guanches, is a neat town, 
with a population of 8000 souls. I was not struck with the 
vast number of monks and secular ecclesiastics, which tra­
vellere have thought themselves bound to find in every coun­
try under the SJ>anish government; nor shall I stop to enter 
into the desCrIption of the churches; the library of the 
Dominicans, which contains scarcely a few hundred volumes; 
the mole, where the inhabitants assemble to inhale the fresh­
neBS of the evening breeze; or the famed monument of 
Carrara marble, thirty feet high, dedicated to Owr Lady of 
Otmdeltwia, in memory of the miraculous appearance of the 
Virgin, in 1392, at Chimisay, near Guimar. The port of 
Santa Cruz may be considered as a great caravanserai, on 
the road to America and the Indies. Every traveller who 
writes the narrative of his adventures, begins by a descrip­
tion of Madeira and Tenerifi"e; and if in the natural history 
of these islands there yet remains an immense field un­
trodden, we must admit that the topography of the little 
towns of Funchal, Santa Cruz, Laguna, and Orotava, leaves 
scarcely anything untold. 

The recommendation of the court of Madrid procured for 
us, in the Canaries, as in all the other Spanish possessions, 
the most satisfactory reception. The captain-general gave us 
immediate permission to examine the island. Col. Anniaga., 
who commanded a regiment of infantry, received us into 1ii8 
house with kind hospitality . We could not cease admiring 
the banana, the ~paw tree, the Poinciana pulcherrima, and 
other plants, which we had hitherto seen only in hot-houses, 
cultivated in his garden in the open air. The climate of the 
Canaries however is not warm enough to ripen the real 
Pkltano .bUm, with triangular fruit frem seven to eight 

DlgIIlZed by Coogle 



:BOT.lNIOAL EXOUBSION. 

inches 1ong, and which, requiring a temperature of 24 cen­
tesimal degrees, does not flourish even in the valley of 
Caracas. The bananas of Teneriffe are those named by 
the Spanish planters CamburiB or Guine08, and DominiCfNl. 
The Camburi, which suffers least from cold, is cultivated 
'With success even at Malaga, where the temperature is only 
18 degrees; but the fruit we see occasionally at Cadiz comes 
from the Canary Islands by veBBeld which make the paBBage 
in three or four days. In general, the mUBa, known by 
everr people under the torrid zone, though hitherto never 
found m a wild state, has as great a variety of fruit as our 
apple and pear trees. These varieties, which are confounded 
by the greater part of botanists, thongh they require very dif­
ferent climates, have become permanent by long cultivation. 

We went to herborize in tne evening in the direction of 
the fort of PaBBO Alto, along the basaltic rocks that close 
the promontory of N &ga. We were very little satisfied with 
our harvest, for the drought and dust had almost destroyed 
vegetation. The Cacalia Kleinia, the Euphorbia canariensis, 
and sevt'ral other succulent plants, which draw their 
nourishment from the air rather than the soil on which 
they grow, reminded us by their appearance, that this group 
of islands belongs to Africa, and even to the most arid part 
of that continent. 

Though the cap-tain of the Pizarro had orders to stop long 
enough at Teneriffe to give us time to scale the summit of 
the peak, if the snows did not prevent our ascent, we 
received notice, on account of the blockade of the English 
ships, not to expect a longer delay than four or five days. 
We consequently hastened our departure for the port of 
Orotava, which is situated on the western declivitr of the 
volcano, where we were sure of finding gmdes. I could 
find no one at Santa Cruz who had mounted the peak, and 
I was not surprised at this. The most curious objects 
become less interesting, in proportion as they are near to 
us; and I have known innabitants of Schaffhausen, in 
Switzerland, who had never seen the fall of the Rhine but at 
a distance. . 

On the 20th of June, before sunrise, we began our excur­
sion by ascending to the Villll. de Laguna, estimated to tid 
at the elevation of 350 toises above the port of Santa Cruz. 

VOL. I. E 
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We could not verify this t'stimate of the height, the surf noii 
ba.ving permitted us to return on board during the night, to 
take our ba.rometers and dipping-needle. As we foresaw 
that our expedition to the peak would be very :precipitate, 
we consoled ourselves with the reflection that It was wen 
not to expose instruments which were to serve us in coun­
tries less known by Europeans. The road by which we 
aacended to LBFa is on the right of a torrent, or btwonco, 
which in the ramy season forms fine cascades; it is Il&lTOW 
and tortuous. Near the town we met some white camels, 
which seemed to be very slightly laden. The chief employ­
ment of these animals is to transport merchandise from the 
cu.stom-house to the warehouses of the merchants. They 
are generally laden with two chests of Havannah sugar; 
which together weigh 900 pounds; but this load may be 
augmented to thirteen hundred-weight, or 52 arrobas of 
Ca8tile. Camels are not numerous at Tenerift"e, whilst they 
exist by thousands in the two islands of Lancerota. and For­
teventura; the climate and vegetation of these islands, which 
are situated nearer Africa., are more analogous to those of 
that continent. It is very extraordinary, that this useful 
animal, which breeds in· South America, should be seldom 
propagated at Tenerift"e. In the fertile district of Adexe 
only, where the plantations of the sugar-eane are most con­
siderable, camels have sometimes been known to breed. 
These beasts of burden, as well as horses, were bro:ught 
into. the Canary Islands in the fifteenth century by the 
Norman conquerors. The Guanches were previously un­
acquainted with them; and this fact seems to be very well 
accounted for by the difficultr. of transporting an animal of 
such bulk in trail canoes, Wlthout the necessity of consi­
dering the· Guanches as a remnant of the people of Atlantis, 
or 8 dift'erent race from that of the western Africans. 

The hill, on which the town of San ChristobaJ de 18 Laguna 
is built, belongs to the system of basaltic mountains, which, 
independent of the system of less ancient volcanic rocks, 
form 8 broad girdle a.round the peak of Tenerift"e. The basalt 
on which we walked was darkish brown, compact, half-de­
composed, and when breathed on, emitted 8 clayey smell. 
We discovered amphibole, olivine, - and translucid pyrox-

* Peridot granu!iforme. Hau),. 
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enea,. with a perfectly lamellar fracture, of a pale olive 
green, and often crystallized in prisms of six planes. The 
first of these substances is extremely rare at Tenerifi'e; and 
I never found it in the lavas of Vesuvius; but those of 
Etua contsin it in abundance. Notwithstanding the great 
number of blocks, which we stopped to break, to the great 
regret of our guides, we could discover neither nepheline, 
len.cite, t nor feldspsr. This last, which is so common 
in the basaltic lavas of the island of Ischia, does not begin 
to ap~ at Tenerifi'e, till we approach the volcano. The 
rook of ~ is not columnsr, but is divided into ledges, 
of small thic1mess, and inclined to the east at an angle of 
30 or 40 degrees. It has nowhere the appearance of a 
current of lava flowing from the sides of the peak. If the 
present volcano has given birth to these basalts, we must 
auppoae, that, like the substances which compose the Somma, 
at the back of Vesuvius, they are the effect of a submarine 
eft'nsion, in which the liquid mass has formed strata. A 
few arborescent Euphorbias, the Caca.lia. Kleinia, and 
Indi.an. figs (Cactus), which have become wild in the Canary 
Islands, as well 88 in the south of Europe and the whole con­
tinent of Africa, are the only plants we see on these arid 
rooks. The feet of our mules were slipping every moment 
on beds of stone, which were very steep. We nevertheleB8 
recognized the remain.e of an ancient pavement. In these 
colonies we discover at every step some traces of that activity 
which characterized the Spanish nation in the 16th century • 

.As we approaohed Laguna, we felt the temperature of the 
atmosphere gradually become lower. This seDJ!ation was 80 
much the more agreeable, as we found the air of'Santa Cruz 
very oppressive. A s our org&Dl! are more aft'ected by dis­
agreeable impressiODJ!, the change of temperature becomes 
still more sensible when we retUrn from Laguna to the port: 
we seem then to be drawing near the mouth of a f1.ll'1l8OO. 
The same impression is felt, when, on the coast of Caracas, 
we deacend' from the mountain of Avila. to the port of La 
Gueyra. According to the law of the decrement of heat, 
three hundred and fifty 'toises m height produce in this lati­
tude only three or four degrees di1l'erence in temperature. 

* Ausite.-'W;emer. t Amphigene.-Hauy. 
E 2 
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The heat which overpowers the traveller on his entrance 
into Santa Cruz, or La Guayra, must consequently be at­
tributed to the reverberation from the rocks. against which 
these towns are built. 

The perpetual coolness which prevails at Laguna causes 
it to be considered in the Canaries a delightful abode. Si­
tuated in a small plain, surrounded by gardens, protected. 
by a· hill which is crowned by a wood of laurels, mYrtle, and 
arbutus, the capital of Tenerift'e is very beautifully placed. 
We should be mistaken if, relying on the account of BOme 
travellers, we believed it seated on the border {)f a lake. 
The rain sometimes forms a sheet of water of considerable 
extent; and the geologist, who beholds. in everything the 
past rather than the present state of nature, can have no 
doubt but that the whole plain is a tp'8at basin dried up. 
Laguna has fallen from its opulence, smce the lateral erup­
tions of the volcano have destroyed the port of Garachico~ 
and since Santa Cruz has become the central point of the 
commerce of the island. It contains only 9000 inhabitants~ 
of whom nearly 400 are monks, distributed in six convents. 
The town is surrounded with a great number of windmills~ 
which indicate the cultivation of wheat in these high coun­
tries. I shall observe on this occasion, that different kinds 
of grain were known to the Guanches. They called wheat 
at Teneriffe unto, at Lancerota trilfa j barley. in the grand 
Canary, bore the name of tJramotMtoque, and at Lancerota 
it was called tMtJOMm. The :flour of roasted barley c!!qfio) 
and goat's-milk constituted the principal food of the people. 
on the origin of which 80 manr systematic fables have been 
current. These aliments suffiCIently.prove that the race of 
the Guanches belonged to the nations of the old continent, 
perhaps to those of Caucasus, and not like the rest of the 
Atlantides. - to the inhabitants of the New World; these. 
before the arrival of the Europeans. were unacquainted with 
corn. milk, and cheese. 

A great number of chapels, which the Spaniards call erma-
• Without entering here into any discussion respecting the existence of 

the Atlantis, I may cite the opinion of Diodorus Siculus, according to 
whom the Atlantides were ignorant of the use of com, because they were 
separated from the rest of mankind before these gramina were cultivated. 
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tfJI, encircle the to\\"Il of Laguna. Shaded by trees of per­
petual verdure, and erected on small eminences, these chapels 
add to the picturesque effect of the landscape. The interior 
of the town is not equal to its external appearance. The 
houses are solidly built, but very antique, and the streets 
seem deserted. A botanist ought not to complain of the 
antiquity of the edifices. The roofs and walls are covered 
with Canary house-leek and those elegant trichomanes, men­
tioned by every traveller. These plants are nourished by 
the abundant mists. 

Mr. Anderson, the naturalist in the third voyage of cap­
tain Cook, advises physicians to send their patients to Tene­
ri1fe, on account 01 the mildne8B of the temperature and the 
equal climate of -the Canaries. The ground on these islands 
rises in an amphitheatre, and presents simultaneously, as in 
Peru and MeXICO, the temperature of every climate, from the 
heat of Africa. to the cold of the higher Alps. Santa Cruz, 
the port of Orotava. the town of the same name, and that of 
~ are four places, the mean temperatures of which 
form a descending series. In the south of Europe the 
~ of the seasons is too sensibly felt to present the same 
advantages. Teneriffe, on the contrary, situated as it were 
on the threshold of the tropics, though but a few days' sail 
from Spain, shares in the ch8.rms which nature has lavished 
on the eIJuinoctial regions. Vegetation here displays some 
of her fii.irest and most majestic forms in the banana and the 
}l&lm-tree. He who is alive to the charms of natnre finds in 
this delicious island remedies· still more potent than the 
climate. No abode appeared to me more fitted to dissipate 
melancholy, -and restore peace to the perturbed mind, than 
that of Teneriffe or Madeira. These advantages are the 
effect not of the beauty of the site and the purity of the air 
alone: the moral feeling is no longer harrowed up b'y the 
~ht of slavery, the presence of which is 80 revolting m the 
West Indies, and in every other place to which European 
colonists have conveyed what they call their civilization -and 
their industIy. 

In winter the climate of Laguna is e:x:tremelyfoggy, and the 
inhabitants often complain of the cold. A fall of snow, how­
ever, has never been seen; a fact which may Beem to indicate 
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that the mean temperatu1'e ofthis'town must be above ,18·r 
(150 E.), that is to say, higher than that of Naples. I do not 
lay this down as an unexceptional conclusion"fOr in winter the 
refrigeration of the cloud's does not depend 80 much on the 
mean temperature of the whole rear, as on the inatantaneoUB 
diminution of heat to which a district is exposed. by its local 
situation. The mean temperature of the capital of Merico, 
for instance, is only 16'80 (13'50 E.), neverthel688, in the 
space of a hundred years snow has fallen only onoe, while 
in the south of Europe and in Africa it mows in places 
where the mean temperature is abov~ 19 degrees. 

The vicinity of the sea renders the climate of ~ 
more mild in winter than might be expected, ~ 
from its elevation above the level of the ocean. I· was 
astonished to learn that M. Broussonnet had l;ted in 
the midst of this town, in the garden of the uis de 
Nava, the bread-fruit tree (Artoe&rpUB incisa), and ci.nIJa.. 
mon-tree (Laurus Cinnamomum). These valuable produc­
tions of the South Sea. and the East Indies are naturalized 
there 118 well as at Orotava. Does not ' this fact prove 
that the bread·fruit mightllourish in Calabria, Sicily, and 
GTanada P The culture of the coffee-tree has not equally 
succeeded at Laguna, though its fruit ripens at Teguesta, as 
well 118 between the port of Orotava and the village of St. 
Juan de la Rambla. It is probable that -some local circum. 
stances, perhaps the nature of the BOil and the winds -that 
prevail in the llowerin~ season, are the eame of thit:l ,pheno­
menon. In other reglOns, in the neighbourhood of Naples, 
for instance, the coffee-tree thrives abundantly, ~!t0ugh 
the mean temperature scarcely rises above 18 centigrade 
degrees. 

No person has aaeerf:ained in the island of Teneriffe, the 
lowest height at which mow falls ev~ year. This faet, 
tJtough easy of verification by barometrical measurements, 
has hitherto been generally ne~lected lUlder every zone. It 
is nevertheless highly interesting both to agriculture in the 
colonies and meteorology, and fully 118 important as the 
measure of the limit of the perpetual mows. My observa­
tions furmshed me with the dAta, set down in the follow­
ing table:-
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£owcat l1eight lDferior limit DiWerence of Qae lieu 
Nedh at "hicIi of the two pre- telnperaAue. 
~ 

_lalla. perpe\1IallllOWl. ceding eOlllllUlll. 

ToiIeI. Jletres. Toile •. Metre.. Toiaeo. Motre.. Cent. Beuun. ----I-----
0° 2040 3916 2460 4794 420 818 27° 21'110 

2er' 16110 3020 2360 4698 810 1518 24'60 19'6° 

40° 0 0 1540 3001 1640 3001 17° 13'6° 

This table presents only the ordinary state of nature, that 
is to say, thEl phenomena as they are annually obllel'Ved. 
Exceptions founded on particular local circumstances, exist. 
Thus it sometimes snows, though seldom, at Naples, at Lisbon, 
and even at Malaga, consequently as low as the 37th degree 
of latitude: and, as we have just observed, mow has Deen 
seen to fall at Mexico, the elevation of which is 1173 toises . 
above the level of the ocean. This phenomenon, which had 
not been seen for several centuries, took place on the day 
that the Jesuits were expelled, and was attributed by the 
people to that act of severity. A more striking exception 
was found in the climate of Valladolid, the oapital of the 
province of Mechoacan. According to my measures, the 
height of this town, situate in latitude 19° 42', is only a 
thousand toises: and yet, a few ye8.1'8 before our arrival in 
New Spain, the streets were covered with snow for some 
hours. 

Snow had been seen to fall also at Teneriffe, in a place 
lying above Esperanza de la Laguna., very near the town of 
that name, in the gardens of which the artocarpus flourishes. 
This extraordinary fact was confirmed to M. Broussonnet by 
very aged persons. The Erica arborea, the Myrica Faya, and 
the Arbutus callicarpa,. did not suffer from the snow; but 
it destroyed all the vines in the open air. This observation 
is interesting to vegetable physiology ~ In hot countries, the 
plants are so vigorous, that cold 18 less injurious to the~, 

• This fine arbutus, imported by M. Bro1l8llOUDet, is very dift'_t from 
the Arbutus laurifolia. with wlUch it hu been eonfollDded, but wl>ich 
belongs to North America. 
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provided it b~ of short duration. I have seen the banana 
cultivated in the island of Cuba, in places where the thermo­
meter descends to seven centesimal degrees, and sometimes 
very near freezing point. In Italy and Spain the orange 
and date-trees do not perish, though the cold during the 
ni~ht may be two degrees below freezing point. In general 
it IS remarked by cultivators, that the trees which grow in a 
fertile soil are less delicate, and consequently less affected by 
great changes in the temperature, thaD toose which grow in 
land that affords but little nutriment.-

In order to pass from the town of Laguna to the port of 
Orotava and the western coast of Tenerift'e, we cross at first 
a hilly region covered with black and argillaceous earth, in 
which are found some small crystals of pyroxene. The waters 
most probably detach these crystals from the neighbouring 
rocks, as at Frascati, near Rome. Unfortunately, strata of 
ferruginous earth conceal the soil from the researches of the 
geologist. It is only in some ravines, that we find columnar 
basalts, somewhat curved, and above them very recent 
breccia, resembling volcanic tufa. The breccia contain 
fragments of the same basalts which they cover; and it is 
asserted that marine petrifactions are observed in them. 
The same :phenomenon occurs in the Vicentin, near Monte­
chio MaggIore. 

The valley of Tacoronte is the entrance into that charming 
country, of which travellers of every nation have spoken with 
rapturous enthusiasm. Under the torrid zone I found sites 
where nature is more majestic, and richer in the display of 
organic forms; but a.fterhaving traversed the banks of the 
Orinoco, the Cordilleras of Peru, and the most beautiful 
valleys of Mexico, I own that I have never beheld a prospect 
more varied, more attractive, more harmonious in tlie distri­
bution of the Ina8sea of verdure and of rocks, than the 
western coast of Tenerift'e. 

It The mulberries, culf;ivat.ed in the thin and landy BOils of countries 
bordering on the Baltic Sea, are enmplelof this feeblcuCII of organiza-. 
tion. The late frosts do more injury to them, than to the mulberries of 
Piedmont. In Italy a cold of 5° below freezing point does not destroy 
robust orange trees. According to M. Galeaio, these trees, leas tender 
than the lemon and bergamot orange trees, freeze only at ten centesimal 
degrees below freezing point. 
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The aea-coast is lined with date and cocoa trees. Groups of 
the m~ 88 the country rises, form a pleasing contrast with 
the dragon-tree, the tninks of which have been justly com­
pared to the tortuous form of the serpent. The declivities 
are covered with vines, which throw their branches over 
towering poles. Orange trees loaded with :flowers, myrtles, 
and cypress trees encircle the cbe.pels reared to devotIOn on 
the isolated hills. The divisions of landed property are 
marked by hedges formed of the agave and the cactus. An 
innumerable quantity of cryptogamous plants, among which 
ferns are the most predominant, cover the walls, and are moist­
ened by small springs of limpid water. In winter, when 
the volcano is buried under ice aud snow, this district 
enjoys perpetual spring. In summer, as the day declines, 
the breezes from the sea diffuse a delicious freshness. 
The population of this coast is very considerable; and it 
appears to be still greater than it is, because the houses 
and gardens are distant from each other, which adds to the 
picturesque beaut.r of the scene. Unhappily the real wel­
fare of the inhabItants does not correspond with the exer­
tions of their industry, or with the advantages whieh nature 
has lavished on this spot. The farmers are not iand-owners; 
the fruits of their labour belong to the nobles; and those 
feudal institutions, which, for so long a time, spread misery 
throughout Europe, still press heavily on the people of the 
C~Islands. . 

FrOm Tegueste and Tacoronte to the villaJle of St. J usn 
de la Rambla (which is celebrated for its excellent malmsey 
wine), the rising hills are cultivated like a garden. I might 
compare them to the environs of Caflua and Valentia, if the 
western part of Teneri1l'e was not infinitely more beautiful on 
account of the proximity of the peak, whieh presents on every 
~de a new point of view. The aspect of this mountain 18 

Interesting not merely from its gigantic mass; it excites the 
mind, by carrying it back to the mysterious source of its 
Tolcanic agency. For thousands of years, no :flames or light 
haTe been ~ived on the summit of the Piton, neverthe­
less enormous lateral eruptions, the last of which took place 
in 1798, are proofs of the activity of a fire still far from 
being extinguished. There is also something that leaves a 
melancholy impression on beholding a crater in the centre 
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of a fertile and well cultivated country. The history of the 
globe informs us, that volcanoes destroy what the,- have 
been a long series of ages in creating. IslaQds, which tBe 
action of submarine fires has raised above the waters, are 
'by degrees clothed in rich and smiling verdure; but these D8W 

lands are often laid waste by the renewed action of the 
same power which caused them to emerge from the bottom 
of the ocean. Islets, which are 'now but heaps of «lOlim 
and volcanic ashes, were once perhaps as fertile as the hiUB 
of Ta.coronte and Sauzal. HaPllY the country, where man 
has no distrust of the soil on which he lives! 

Pursuing our course to the port of Orotava, we passed the 
smiling haInlets of Matanza and Victoria. These names are 
mingled together in all the Spanish colonies, and they form 
an unpleasing contrast with the peaceful and tranquil feelings 
which those countries inspire. .Motanza signifies slaughter, 
or carnage; and th~ word alone recalls the price at which 
victory has been purchased. In the New World it generally 
indicates the defeat of the natives: at Tenerifi"e, the village 
of Matanza was built in a place· where the Spaniards were 
conquered by those same GUanches who soon alter were sold. 
as slaves in the markets of Europe. 

Before we reached Orotava, we visited a botanic garden a.t 
a. little distance from the port. We there found M. La Gras, 
the French vice-consul, who had often scaled the summit of 
the Peak, and who served us as an excellent guide. He was 
accompanying captain Baudin in a voyq.ge to the WestIndies, 
when a dreadful tempest, of which M. Le Dru has given 
an account in the narrative of his voyage to Porto Rico, 
forced the vessel to put into Teneriffe. There M. Le Gros 
was led by the beauty of the spot to settle. It was he who 
augmented scienti:ficknowledge by the first accurate ideas 
of the great lateral eruption of the Peak, which has been 
very improperly called tIie explosion of the volcano of Cha­
horra. This eruption took place on the 8th of June, 1798. 

The establishment of a botanical ~a.rden at Tenerifi"e is a 
very happy idea, on account of the influence it is likely to 
have on the progress of botany, and on the, introduction 
of useful plants into Europe. For the first conception of 

* The ancient Acantejo. 
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if; we are ·indebted to the Marquis de NaT&. He under­
blk, at an enormous apense, to level the hill of Duruuo, 
which rises as an amphitheatre, and which was begun to be 
planted in 1795. The marquis tho~ht that the C~ 
laIands, from the mildneas of their climate and geographl­
eal position, were the moat suitable place for naturaliling 
the productions of the East and West Indies, and for 
~ the plants gradually to the colder tem.~ 
of the south of Europe. The plants of Asia,.Afrlca, and 
South America, may easily be brought to OrotaTa; and 
in order to introduce the bark-tree. into Sicily, portugal, 
or Grenada, it should be first planted at Dmuno, or at 
Laguna, and the shoots of this tree may aftenr&rda be 
tmnsported into Europe from the Ca.uaries. In happier 
times, when maritime wars shall no longer interrupt com­
munication, the garden of Tenerift'e may become extremely 
useful with ~ to the great number of plants which are 
sent from the Indies to Europe; for ere they reICh our 
couts, they often perish, owing to the length of the pauage, 
d~ which they inhale an air impregnated with I8lt water. 
These plants would meet at Orotava with the CIl'e and 
climate nec~ for their preeenation. At DuruDo, the 
prote&, the psidium, the jambos, the chirimoya. of Peru,t 
the BeDBi.tive plant, and the heliconia, grow in the open air. 
We gathered the ripened seeds of aev8ra1. beautiful species 
of glycine from New Holland, which the goVemol' of·Cu­
mana, Mr. ;Emparan, had successfully cultivated, and which 
grow wild on the coasts of South America. 

We anived very late at the port ot' Orotava,t if we may 
give the name of port to a road in which veasels are 
obliged to put to sea whenever the winds blow violently 
f'ronl the north-west. It is impossible to speak of Orotava 

... 1 speak of the species of bark-tree (cinchona), which at Peru, and 
in the kingdom of New Granada, lIourish on the back of the Cordilleras, 
at the height of between 1,000 and 1,500 toises, in plaoes where the 
tbennometer is between nine and ten degrees daring the day, ud from 
three to four during the night. The orange bark.tree (Cinchona Ianci­
folia) is much less delicate than the ret bark.tree (C. oblongifolia). 

t Annona cherimolia. Lamarck. . 
t Puerto de 1& Cruz. The only fine port of the Cuary Island. I, that 

of St. Sebastian, in the isle of Gomara. 
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without recalling to the remembrance of the friends of 
. science the name of Don Bernardo Cologan, whose house at 
all times was open to travellers of every nation. 

We could have wished to have sojourned for some time 
in Don Bernardo's house, and to have visited with him the 
charming scenery of St. Juan de 1a Hambla and of Rialexo de 
Abaxo. - - But on a voyage such as we had undertaken, the 
present is but little enjoyed. Continually haunted by the 
fear of not executing the designs of the morrow, we live in 
. perpetual uneasiness. Persons who are passionately fond of 
nature and the arts feel the same sensations, when they 
travelthrough Switzerland and Italy. Enabled to see but a 
small JlOrtion of the objects which anure them, they are dis­
turbed in their enjoyments by the restraints they impose on 
themselves at every step. 

On the morning of the 21st of June, we were on our 
way to the summit of the volcano. M. Ie Gros, whose 
attentions were unwearied, M. Lalande, secretary to the 
French Consulate at Santa Cruz, and the English gardener 
at Durasno, joined us on this excursion. The day was not 
very fine, and the aummit of the peak, which is generaJly 
visible at Orotava from sunrise till ten o'clock, was covered 
with thick clouds. 

We were agreeably surprised by the contrast between the 
vegetation of this part of Teneriffe, and that of the environs of 
Santa Cruz. Under the influence ofa cool and humid climate, 
the ground was covered with beautiful verdure; while on the 
road from Santa Cruz to Laguna the plants exhibited nothing 
but capsules emptied of their lieeds. Near the port of Santa 
Cruz, the strength of' the vegetation is an obstacle to geolo­
gical research. We passed along the base of two small hills, 
which rise in the form of bells. Observations made at Vesu­
vius and in Auvergne lead us to think that these hills owe 
their origin to lateral eruptions of the great volcano. The hill 
called Montaiiita de la Villa seems indeed to have emitted 
lavas; and according to the tradition of the Guanches, an 
eruption took place in 1430. Colonel Franqui assured Borda, 
that the place is still to be seen whence the melted matter 

• This Iaat·D8IDed village stands at the foot of the lofty mountain of 
Typyga. 
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l88Ued; and that the ashes which covered the ground adja­
cent, were not yet fertilized. Whenever the rock appeared, 
;ve discovered ba.saJ.tic amygdaloid. covered with hardened 
clay,t which contains rapilli, or fragments of pumice-stone. 
This last formation resembles the tufas of Pausilippo, and 
the strata of pnzzolana, which I found in the valley of Quito, 
at the foot of the volcano of Pichincha. The amygdaloid 
baa very long pores, like the superior strata of the lavas of 
Vesuvius, arising probably from the action of an elastic fluid 
forcing its way thro~h the matter in fusion. Notwith­
standing these analogIes, I must here repeat, that in all 
the low region of the peak of Teneriffe, on the side of Oro­
tav&, I have met with no flow of lava, nor any current, the 
limits of which are strongly marked. Torrents and inun­
dations change the surface of the globe, and when a great 
number of currents of lava meet and spread over a plain, as 
I have seen at Vesuvius, in the Atrio dei Cavalli, they seem 
to be confounded together, and wear the appearance of real 
strata. 

The villa de Orotava has 0. pleasant 8.IIpect at a distance, 
from the great abundance ot' water which runs through the 
principal streets. The spring of Agua. Mansa, collected in 
two large reservoirs, turns several milia, and ill afterward 
discharged among the vineyards of the adjacent hills. The 
climate is still more refreshing at the villa than at the port 
of La Cruz, from the influence of the breeze, which blows 
strong after ten in the morning. The water, which has been 
dissolved in the air at a higher temperature, freqnently preci­
pitates itself, and renders the climate very foggy. The villa 
18 nearly 160 toises (312 metres) above the level of the sea, 
consequently 200 toises lower than the site on which Laguna 
is built: it is observed also, that the same kind of plants 
flower a month later in this latter place. 

Orotava, the ancient Taoro of the Guanches, is situated 
on a very steep declivity. The streets seem deserted; the 
houses are solidly built, and of a gloomy appearance. We 
passed along a lo~ aqueduct, lined with a great number of 
fine ferns; and vislted several gardens, in which the fruit 
trees of the north of Europe are mingled with orange trees, 

• Basaltartiger Maudelstein. Werner. 
t Bimstein.CoDglomerat. W. 
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pomegranate, and date trees. We were assured, that these­
last were as little productive here as on the coast of Cumana. 
Although we had been made acquainted" from the narra­
tives of many travellers, with the dragon-tree of the garden 
of M. Fran'lui, we were not the less struck with its enor­
mous magmtude. We were told, that the trunk of this 
tree, which is mentioned in several very ancient documents 
as marking the boundaries of a field, was as gigantic in the 
fifteenth century as it is at the present time. Its height 
appeared to ua to be about 50 or 60 feet; its circumference 
near the roots is 45 feet. We could not measure higher, 
but Sir George Staunton found that, 10 feet from the 
ground, the diameter of the trunk is still 12 English feet; 
which OOI'l'e8pOnds perfectly with the statement of Borda, 
who found its mean circumference 33 feet 8 inches, French 
measure. The trunk is divided into a great number of 
branches, which rise in the form of a candelabrum, and are 
terminated by tufts of leaves, like the yucca which adorns 
the valley of Mexico. This division gives it a very different 
appearance from that of the palm-tree. 

Among organic creations, this tree is undoubtedly, toge­
ther with the Adansonia or baobab of Senegal, one of t11e 
oldest inhabitants of our globe. The baobabs are of still 
greater dimensions than the dragon-tree of Orotava. There 
are some which near the root measure 34 feet in diameter, 
though their total height is only- from 50 to 60 feet. But 
we should observe, that the Adsnsonia, like the ochroma, 
and all the plants of the family of bombax, grow much more 
rilpidl~ than the dracmna, the vegetation of which is very 
slow. That in M. Franqui's garden still bears every year 

* It is the lIIIDle with the plane-tree (Platanus occidentalis) which 
M. Michaux measured at Marietta, on the banks of the 'Ohio, and which, 
at twenty feet from the ground, was 15'7 feet in diameter.-" Voyage 
a l'Ouest des Monts Alleghany," 1804, p. 93. The yew, chesnut, oak, 
plane-tree, deciduous cypress, bombu, mimosa, ca:salpinia, hymenll!&, 
and dracama, appear to me to be the plants which, in di1ferent climates, 
present specimens of the most extraordinary growth. A n oak, diseovered 
together with some Gallic helmets in 1809, in the turf pits of the depart­
ment of the Somme, near the village of Y seux, seven leagues from Abbe. 
ville, was about the same size as the dragon.tree of Orotsvs. According 
to a memoir by M. Traullee, the trunk of this oak was 14 feet in 
diameter. 
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both Bowers and fruit. Its aspect forcibly exemplifietl 
"that eternal youth of na.ture," which is an inexhaustible 
source of motion and of life. 

The draemna, which i. seen only in cultivated spots in the 
Canary Islands, at Madeira, and Porto Santo, presents a 
curious phenomenon with respect to the migration of plants. 
It has never been found in a wild state on the continent of 
Africa. The East Indies is its real country. How has this 
tree been transplanted to Teneriffe, where it is by no meaus 
common P Does its existence prove, that, at !lOme very dis­
tant period, the Guanches had connexions with other nations 
orilliDaDy :&om Asia p. 

On leaving Orotava, a narrOw and stony pathway led us 
through a beautiful forest of chesnut trees (el monte de CaB­
taiioB), to a. site covered with brambles, !lOme species of 
laurels, and arborescent heaths.' The trunks of the latter grow 
to an extraordinary size j and the Bowers with which they 
are loaded form an agreeable contrast, during a great part 
of the year, to the Hypericum cananense, which is very 
abundant at this height. We stopped to take in our pro­
vision of water under a solitary fir-tree. This station is 
known in the country by the name of Pino del Domajito. 
Its height, according to the barometrical measurement of M. 
de Borda., is 522 toises j and it commands a magnificent 
pro~ of the sea, and the whole of the northern part of 
the 18land. Near Pino del Domajito, a little on the right 
of the pathway, ia a copious spring of water, into which we 
plunged the thermometer, which fell to 15.4°. At a hundred 
toisea distance from this spring is another equally limpid. If 
we admit that these waters indicate nearly the mean heat 
of the place whence they issue, we may fix the absolute eleva­
tion of the station at 520 toises, supposing the mean tempera-

* The form of the dragon.tree is exhibited in several species of the 
genua Dracama. at the Cape of Good Hope, in China, and in New Zea­
land. But in New Zealand it is superseded by the form of the yucca ; 
for the Dracama borea1.ia of Aiton is a Convallaria, of which it has all the 
appearance. The' astringent jllice, known in commerce by the name of 
dragon's blood, is, according to the inquiries we made on the spot, the 
produce of several American plants, which do not belong to ths same 
genns, and of which some are lisnas. At Laguna, toothpicks steeped in 
the juice of the dragon.tree are made in the nunneries, and are much 
extolled as highly useful for keeping the gums in a healthy stste. 
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ture of the coast to be 21 degrees, and allowing one degree 
for the decrement of caloric corresponding under this zone 
to 93 toises. We should not be surprised if this spring 
remained a little below the heat of the air, since it probably 
takes its source in some more elevated part of the peak. and 
possibly communicates with the small subterranean glaciers 
of which we shall speak hereafter. The accordance just ob­
served between the barometrical and thermometricaI mea­
sures is so much more striking, because in mountainous 
countries, with steep declivities, the springs generally indi­
cate too great a decrement of caloric, for they- unite small 
currents of water, which filtrate at different heights, and their 
temperature is consequently the mean between the tempers­
ture of these currents. The spring of Dornajito has con­
siderable reputation in the country j and at tlie time I was 
there, it was the only one known on the road which leads 
to the summit of the volcano. The formation of springs 
demands a certain regularity in the direction and inclfuation 
of the strata. On a volcanic soil, porous and splintered 
rocks absorb the rain waters, and convey them to considerable 
depths. Hence arises that aridity observed in the greater 
part of the Canary Islands, notwithstanding the considerable 
hei~ht of their mountains, and the mass of clouds which 
naVIgators behold incessantly oTerhanging this archipelago. 

From Pino del Dornajito to the crater of the volcano we 
continued to ascend without crossing a single valley j for 
the small ravines (baranc08) do not merit this name. To the 
eye of the geologist the whole island of Tenerift"e is but one 
mountain, the almost elliptical base of which is prolonged to 
the north-east, and in which may be distinguished several 
systems of volcanic rocks formed at different epochs. The 
Chahorra, or Montana Colorsda, and the Urea, considered in 
the country as insulated volcanoes, are only little hills a.but­
ting on the peak, and masking its pyramidal form. The great 
volcano, the lateral eruptions of which have given birth to 
vast promontories, is not however precisely in the centre of 
the island, and this peculiarity of structure appears the less 
surprising, if we recollect that, as the learned mineralogist 
M. Cordier has observed, it is not perhaps the small crater 
of· -the Piton which has been the principal agent in the 
changes undergone by the island of Teneriffe. 
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Above the region of arborescent heaths, called Monte 
Verde, is the region of ferns. Nowhere, in the temperate 
zone, have I seen such an abundance of the ptecis, blechnum, 
and asplenium; yet none of these plants have the stateliness 
of the arborescent ferns which, at the height of five or six 
hundred toises, form the principal ornament of equinoctial 
America. The root of the Pteris aquilina serves the inha­
bitants of Palma and Gomera for food; they grind it to 
powder, and mix with it a quantity of barley-meal. This 
composition, when boiled, is called. 90fi0; the use of so 
homely an aliment is a proof of the extreme poverty of the 
lower order of people in the Canary Islands. 

Monte Verde is intersected by several small and very arid 
ravines (caiiadas), and the region of ferns is succeded by a 
wood of juniper trees and firs, which has suffered greatly 
from the violence of hurricanes. In this place, mentione<l. 
by some travellers under the name of Caravela,. Mr. Eden 
etates that in the year 1705 he saw ,little flames, which, 
according to the doctrine of the naturalists of his time, he 
attributes to sulphurous exhalations igniting spontaneously. 
We continued to ascend, till we came to the rock of La 
Gayta and to Portillo: traversing this narrow pass between 
two basaltic hills, .we entered the great plain of Spartium. 
At the time of the voyage of Laperouse, M. Manneron had 
taken the levels of tlie peak, from the port of Orotava to 
this eleva.ted plain, near 1400 toises above the level of the 
sea; but the want of water, and the misconduct of the 
guides, prevented him from taking the levels to the top 
of the volcano. The results of the operatIon, (which was 
two-thirds completed,) unfortunately were not sent to 
Europe, and the work is still to be recommenct'd from the 
sea-cout. 

We spent two hours and a half in crossing the Llano del 
Retama, which appears like an immense sea of sand. Not­
withstanding the elevation of this site, the centigrade ther­
mometer rose in the shade toward sunset, to 13'So, or 3'70 

higher than toward noon at Monte Verde. This augmenta­
tion of heat could be attributed only to the reverberation 

• "Phil. Trans.," TOl. xxix, p. 317. Carabela is the name of a Tessel 
with lateen sails. The pines of the peak formerly were used as masts of 
nsaels. 

YOLo I. 
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from the ground, and the extent of the plain. We 8Uft'eiecl 
much from the BUft'ocating dust of the pumice-stone, in 
which we were continually enveloped. In the midst of this 
plain are tufts of the f'8ttHtuI, which is the Spartium nubigeo 
num of Aiton. M. de Martiniere, one of the botanists wh() 
perished in the expedition of Laperouse, wished to introduce 
this beautiful shrub into ~edoc, where firewood is very 
scarce. It gro'WB to the height of nine feet, and is loaded 
with odoriferous flowers, with which the pt hunters, that 
we met in our road, had decorated their hats. The goats 
of the peak, which are of a deep brown colour, are reckoned 
delicious food~ they browse on the spartium, and have run 
wild in the deserts from time immemOrial. They have been 
transported to Madeira, where they are prefei-red to the 
goats of Europe. . 

As far as the rock of Gayta, or the entrance of the e~. 
sive Llano del Retama, the peak of Tenerift'e is covered with 
beautiful vegetation. There are no traces of :recent devas­
tation. We might have imagined ourselves scaling the 
side of BOme volcano, the :lire of which had been extin. 
guished as remotely as that of Monte Oavo, near Rome; 
but scarcely had we reached the plain covered with pumice­
stone, when the landscape ch~ its aspect, and at every 
step we met with large blocks of obsidian. thrown out by the 
volcano. EveThinI:t here speaks perfect solitude. A. few 
goats and rabblts onfy bound· across the plain. The ba.rren 
region of the peak is nine square leagues; and as the lower 
regions viewed from this point retrograde in the distance, the 
· island appears an immense heap of torrefied matter, hemmed 
round by a scant,Y border of vegetation. 

From the region of the Spartium nubigenum we passed 
through narrow defiles, and sInall ravines hollowed at a very 
remote time by the torrents, first arriving at a more elevated 

· plain (el Monton de Trigo), then at the place where we in-
· tended to pass the night. This station, which is more than 
1530 toises above the coast, bears the n&n1e of the English 
Halt (Estancia de los Ingleses·), no doubt because. most of 

* This denomination wu in use as early as the begiDning of the last 
century. Mr. Eden, who corrupts all Spanish words, as do most travel­
lers in our own times. calls it the SttlflCTul: it is the Station dee Rochen 
of M. Borda, as is proved by the barometrical heights there obecrved. 
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the travellers, who formerly visited the peak, were En,diah­
men. Two inclined rocks form a kind of cavern, which al'ords 
a shelter from the winds. This point, which is higher than 
the summit of the Canigou, can be reached on the backs of 
mules; and here haa enied the expedition of numbers of 
travellers, who on leaving Orotava hoyed to have ascended 
to the brink of the crater. Though m the midst of Bum­
mer, and under an African sky, we BUffered from cold during 
the night. The thermometer descended aa low aa to five 
degrees. Our guides made a large fire with the dry branches 
of retama. Having neither tents nor cloaks, we lay down on 
some masses of rock, and were s~ly incommoded by 
the flame and smoke, which the wind'drove towards us. We 
had attempted to form a kind of screen with cloths tied 
together, but our enclosure to'ok fire, which we did not pel'­
ceive till the greater part had been consumed by the 1larnea. 
We had never passed a night on a point 80 elevated, and 
we then little imagined that we should, one day, on the ridge 
of the Cordilleras, inhabit towns higher than the s~t Of 
the volcano we were to scale on the morrow. As the tem­
perature diminished, the leak became covered with thick 
clouds. The appproach 0 mght interrupts the play of the 
ascending current, which, during the day, rises from the 
plains towards the high regions of the atmosphere; and the 
air, in cooling, 10ses- ita capacity of suspending water. A 
strong northerly wind chased the clouds; the moon at 
intervals, shooting through the vapours, exposed its disk on 
a firmament of the darkest blue; and the view of the volcano 
threw a majestic character over the nocturnaJ. scenery. 
Sometimes the peak was entirely hidden from our eyes by 
the fog, at other times it broke upon us in terrific proximity; 
and, like an enormous pyramid, threw ita shadow over tlie 
clouds rolling beneath our feet. 

About three in the morning, by the 8Ombrous light of a 
few fir torches, we started on our journey to the summit of 
the Piton. We scaled the volcano on the north-east side, 
where the declivities are extremely steep; and after two 

These heigbts were in IS03,~ordlng to M. Cordier, 19 incbes 9'5 lines; 
and in 1776, according to Messrs. Borde, and Varela, 19 inchea 9'S lin.; 
the barometer at Orotava keeping within nearly a line at the _e 
height. 

F2 
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hours' toil, we reached a innall plain, which, on account of its 
elevated tOHition, bears the name of Alta Vista. This is the 
station 0 the fI6tIe1'08, those natives, whose occuJ!ation it is 
to collect ice and snow, which tbeJ sell in the neIgbbouring 
towns. Their mules, better practised in climbing mountains 
than those hired by travellers, reach Alta Vista, and the 
flever08 are ob~d to trans1?ort the snow to that place on 
their backs. Above this pomt commences tbe Malpays, a 
term by which is designated bere, as weH as in Mexico, Peru, 
and every otber country subject to volcanoes, a ground des­
titute of vegetable mould, and covered with fragments of 
lava. 

We turned to the rigbt to examine the cavern of ice, 
which is at the elevation of 1728 toises, consequently below 
the limit of the perpetual snows in this zone. Probably 
tbe cold which prevails in this cavern, is owing to the same 
causes which perpetuate tbe ice in the crevices of Mount 
Jura and the Apennines, and on which the opinions of 
naturalists are still much divided. This natural ice-house of 
the peak has, nevertheless, none of those 1?erpendicu1ar 
openmgs, which give emission to the warm &11', while the 
cold air remains undisturbed at the bottom. It would seem 
tbat the ice is :preserved in it on account of its mass, and 
because its melting is retarded by tbe cold, which is the con­
sequence of quick evaporation. This small subterraneous 
glacier is situated in a region, the mean temperature of 
which is probablJ not under three degrees; and it is not, 
like the true glaciers of the Alps, fed by the snow waters that 
fiow from the summits of tbe mountains. During winter 
the cavern is filled with ice and snow; and' as the rays of 
the sun do not penetrate beyond tbe mouth, the heats of 
summer are not sufficient to empty the reservoir. The ex­
istence of a natural ice-house depends, consequently, rather 
on the quantity of snow which enters it in winter, and the 
small in1luence of the warm winds in summer, than on the 
absolute elevation of the cavity, and the mean temperatUl't) of 
the layer of air in which it is situated. The air contained in 
the interior of a mountain is not easily displaced, as is ex­
empli1ied by Monte Test&ccio at Rome, the temperature of 
which is so di1ferent from that of the surrounding atmos­
phere. On Chimborazo enormous heaps of ice are found 

DlgIIlZed by Coogle 



OPTICAL PHENOlONON. 69 

covered with sand, and, in the same manner as at the peak, 
far below the inferior limit of the perpetual snows. 
lt was near the Ice-Cavern (Cueva del Bielo), that, in 

the voyage of Laperouse, Messrs. Lamanon and Monges 
made their e~ents on the temperature of boiling water. 
These naturalists found it 88'7°, tlie barometer at nineteen 
inches one line. In the kingdom of New Grenada, at the 
chapel of Guadaloupe, near Santa-Fe de Bo~ta, I have seen 
water boil at 89'9°, under a pressure of 19 mches 1'9 lines. 
At Tambores, in the province of Popayan, Senor Caldas 
found the heat of boiling water 89'0°, tlie barometer being at 
18 inches U·6lines. These results might lead us to suspect, 
that, in the experiment of M. Lamanon, the water had not 
reached the maximum of its temperature. 

Day was beginning to dawn when we left the ice-cavern. 
We observed, during the twilight, a phenomenon which is not 
unusual on high mountains, but which the position of the 
volcano we were scaling rendered very striking. A layer 
of white and fleecy clouds concealed from us the sight of 
the ocean, and the lower region of the island. This layer 
did not appear above 800 toises high; the clouds were so 
uniformly spread, and kept so :perfect a level, that they wore 
the appearance of a vast plam covered with snow. The 
colossal pyramid of the peak, the volcanic summits of Lan­
carat&, of Forteventura, and the isle of Palma, were like 
rocks amidst this vast sea of vapours, and their black tints 
were in fine contrast with the wliiteness of the clouds. 

While we were climbing over the broken lavas of the 
Malpays, we perceived a very curious optical phenomenon, 
which lasted eight minutes. We thought we saw on the 
east side small rockets thrown into the air. Luminous 
points, about seven or eight degrees above the horizon, 
appeared :first to move in a vertical direction; but their 
motion was gradually changed into a horizontal oscilla.tion. 
Our fellow-travellers, our guides even, were astonished at 
this phenomenon, without our having made any remark on 
it to them. We thou~ht, at first sight, that these luminous 
points, which floated m the air, indicated BOme new .erup­
tion of the great volcano of Lancerota; for we recollected 
that Bouguer and La Condamine, in scaling the volcano of 
Picbincha, were witnesses of the 6l'U{ltion of Cotopaxi. But 
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the illusion soon ceased, and we found that the luminous 
points were the images of several stars magnified by the 
vapours. These images remained motionless at intervals, 
they then seemed to rise perpendicula1'ly, descended side­
ways, and returned to the point whence they had departed. 
This motion lasted one or two seconds. Though we ha.d. no 
exact means of measuring the extent of the lateral s~, 
we did not the less distinctly observe the path of the lUDll­
nous point. It did not appear double from an effect of mirage, 
and left no trace of light behind.' Bringing, with the .tele­
scope of a small sextant by Troughton, the stars into contact 
with the lofty summit of a mountain in Lancerota., I 
observed that the oscillation was coI).8tantly directed to­
wards the same point, that is to say, towards that part of 
the horizon where the disk of the sun was to appear; and 
that, making allowance -for the motion of the star in its 
declination, the image returned always to the same plare. 
These appearances of lateral refraction ceased long before 
daylight rendered the stars quite invisible. I have faith­
fully related what we saw dunng the twilight, -without un­
dm:taking to. explain this ex~rdina.ry phenomenon,. of 
which I published aJ1 account In Baron Zach's AatronoDllcal. 
Journal, twelve- years ago. The motion of theveeicular 
vapours, caused by the rising of the sun; the ming~ of 
several layers of air, the temperature and density of which 
Were very dift'erent, no doubt contributed to IJroduce an 
apparent movement of the-stars in the horizontal direction. 
We see something similar in the strong undulations of the 
solar disk, when it cuts the horizon; but these undulations 
seldom exceed twenty seconds, while the lateral motion 
of the stars, - observed at the peak, at more than 1800-
toiaes, was easily distinguished by the naked eye, and seemed 
to exceed all that we have thought it possible to consider 
hitherto as the effect of the refraction of the light of the 
stars. On the top of the Andes, at Antisana., I observed 
th~ sun-rJ.se, ~d p~sed the whole night at the height of 2100 
toises, Without noting any appearance resembling this phe­
nomenon. 

I was anxious to make an exact observation of the instant 
of sun-rising at an elevation so considerable as that we had 
reached on the peak of Tenerift'e. No traveller, furnished 
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with instruments, had 8B yet taken such an observation. I 
had a telescope and a chronometer, which I knew to be 
exceedingly correct. In the part where the sun was to 
appear the horizon was free from vayour. We perceived the 
upper limb at 4l' 48' 59' apparent time, and what is very re­
markable, the first luminous point of the disk appeared imme­
diately in contact with the limit of the horizon, consequently 
we saw the true horizon; that is to say, a lart of tne sea 
farther distant than 43 leagues. It is prove by calculation 
that, under the same parallel in the plain, the rising would 
have began at Oil l' 00-41', or 11' 51'S' later than at the height 
of the peak. The di1ference observed was 12' 65", which arose 
no doUbt from the uncertainty of the refraction for.a zenith 
c1iatance, of which observations are wanting. 

We were surprised at the extreme slOWDesa with which 
the lower limb of the sun seemed to detach itself from the 
horizon. This limb was not visible till 4" 56' 56". The 
disc of the sun, much flattened, was well defined; during . 
the ucent there was neither double image nor lengthening 
of the lower limb. The duration of the sun's rising being 
triple that which we miPt have expected in this latitude, 
we mDBt suppose that a log-bank, very uniformly extended, 
concealed the true horizon, and followed the sun. in its 
aacent. N otwithstandina the libration of the stars,· which 
we had observed toWllol'd8 the east, we could not attribute 
the alowness of the rising to an extraordinary refraction of 
the rays occasioned. by the horizon of the sea; for it is pre­
cisely at the rising of the sun, as La Gentil c1aily observed at 
Pondicherry, and 8B I have several times remarked at Cu. 
mana, that the horizon sinks, on account of the elevation of 
temperature in the stratum of the air which lies immediately 
over the surface of the ocean. 

The road, which we were obliged to clear for ourselves 
across the Malpays, was extremely fatiguing. The ascent is 
steep, and the blocks of lava rolled from beneath our feet. I 
caD compare this pad of the road only to the Moraine of the 

• A. celebrated utroaoJaf:r, Baron ZIeh, baa compared this phenomenon 
of an apparent h1lration of the stars to that described in the GeorgiCi 
(lib. I, v. 365). But this passage relates only to the falling Nfl, which 
the ancients, (like the mariners of modem timl'l) considered u a prognoI­
de of wind. 
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Alps or that mass «;If :pebbly stones which wo find at the lower 
extremity of the gl8.Clers. At the peak the lava, broken into 
sharp pieces, leaves hollows, in which we risked falling u~ to 
our waists. "(;"nfortunately the listlelsness of our gmdes 
contributed to incre88e the difficulty of this ascent. Unlike 
the guides of the valley of Chamouni, or the nimble-footed 
Guanches, who could, it is 88serted, seize the rabbit or wild 
goat in its course, our Ca.na.rian guides were models of the 
:phlegmatic. They had wished to persuade us on the preced­
mg . evening not to go beyond the station of the rocks. 
Every ten minutes they sat down to rest them.relves, and 
when unobserved they tbrew away the specimens of obsidian 
and pumice-stone, which we had carefully collected. We 
discovered at length that none of them had ever visited the 
summit of the volcano. 

After three hours' walking, we reached, at the extremity 
of the Malpays, a small plain, called La. Rambleta., from the 
centre of which the Piton, or Sugar-loaf, takes its rise. On 
the side toward Orotava the mountain resembles those pyra­
mids with steps that are seen at Fayoum and in Menco ; 
for the elevated Jllains of Retama and Rambleta form two 
tiers, the first 01' which is four times higher than the 
second. If we suppose the total height of the Peak to be 
1904 toises, the Rambleta is 1820 toises above the level of 
the sea. Here are found those spiracles, which are called 
by the natives the N 08tri1s ofthe Peak (N ances del Pico). 
Watery and heated vapours issue at intervals from several 
crevices in the ground, and the thermometer rose to 43'20 ; 

M. Labillardiere had found the temperature of these va pours, 
eight years before us, 53'70 ; a difference which does not 
perhaps prove 80 much a diminution of activio/ in the vol­
cano, 88 a local change in the heating of its mternal sur­
face. The vapours"have no smell, and seem to be pure water. 
A short time before the great eruption of Mount Vesuvius, 
in 1805, M. Gay-Lus8&C and myself had observed that water. 
under the form of vapour, in the interior of the crater, did 
not redden paper which had been dipped in syrup of violets. 
I cannot, liowever, admit the bold hypothesis, according 
to which the Nostrils of the Peak are to be considered as 
the vents of an immense apparatus of distillation, the lower 
part of which is situated below the level of the sea. Since 
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the time when volcanoes have been carefully studied, and the 
love of the manellous has been less apparent in works 
on geology, well founded doubts have been raised respect­
ing these direct and constant communications between the 
waters of the sea and the focus of the volcanic fire. • We 
may find a very simple e.q>lanation of a phenomenon, that 
haS "in it nothing very SurprlSing. The peak is covered with 
snow during part of the year; we ourselves found it still 80 
in the plain of Rambleta. Messrs. O'Donnel and Arm­
strong discovered in 1806 a very abundant spring in the 
Malpays, a hundred toises above the cavern of lce, which is 
perhaps fed partly by this snow. Everything consequently 
leads us to presume that the peak of Teneriffe, like the vol­
canoes of the Andes, and those of the island of Manilla, con­
tains within itself great cavities, which are filled with atmo­
spherical water, owing merely to filtration. The aqueous 
vapours exhaled by the Narice8 and crevices of the crater, 
are only those same waters heated by the interior surfaces 
down which they lIow. 

We had ret to seale the steepest part of the mountain, the 
Piton, which forms the summit. The slope of this small 
cone, covered with volcanic ashes, and f'ragriients of pumice­
stone, is 80 steep, that it would have been aJmost impossible 
to reach the top, had we not ascended by an old current of 
lava, the debris of which have resisted the ravages of time. 
~ese debris form a wall of scorious rock, which stretches 
mto the midst of the loose ashes. We ascended the Piton 
~y grasping these half-decomposed scorUe, which often broke 
m our 1lands. We employed nearly half an hour to seale 
a hill, the pe1'J?endicuIar height of which is scarcely ninety 
toises. VesuVlus, three times lowt>r than the peak of Tene­
rift'e, is terminated by a cone of ashes almost three times 
higher, but with a more accessible and easy slope. Of all 
• • This question baa been examined with much sagacity by M. Brieslak, 
m his "Introduzzione alia Geologia," t. ii., p. 302, 323, 341. Cotopaxi 
and Popocatepetl, which I saw ejecting smoke and ashes, in 1804, are 
farther from both the Pacific and the Gulf of the Antilles, than Greno­
ble is from the Mediterranean, and Orleans from the Atlantic. We must 
not consider the fact as merely accidental, that we have not yet discovered 
an active volcano more than 40 leagues distant from the ocean; but I 
consider the hypotliesiz, that tbe waters of the sea are absorbed, distilled, 
and decomposed by volcanoel, &s very doubtful. 
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the volcanoes which 1 have visited. that of J orullo, in 
Menco, is the only one that is more difticult to climb than. 
the Peak, because the whole mountain is covered with loose 
ashes. 

When the Sugar-loaf (el Piton) is covered with snow, as 
it is in the beginning of winter, the steepness of its declivity 
may be very dangerous to the traveller. M. Le Gras showed 
us the pla.ce where captain Baudin was ne&l'ly killed when 
he visited the Peak of Teneriffe. That officer had the 
co~ to undertake, in· company, with the naturalists 
Advenier, Mauger, and RiedM, an excursion to the top of' 
the volcano about .the end ofI>ecember, 1797. Having 
reached half the height of the cone, he fell, and rolled down 
as far as the small plain of Rambleta; happilX. a. heap of 
lava, covered with snow, hindered him from rolling fa:rther 
with accelerated velocity. ·1 have been told, that in .Swit­
zerland a traveller was suffocated by rolling down the de­
clivity of the Col de Halme, over the compact turf of the 
.Alps. 

When we gained the summit of the Piton, we were B1ll'­
prised to find scarcely room enough to seat ourselves conve.­
niently. We were stopped by a small eircu.Jalo wall of 
porphyritic lava, with a base of pitchstone, which concealed 
from us the view of the crater.- The west wind blew with 
such violence that we could scarcely stand. It was eight in 
the monring, and we suffe~ severely ~ the ~ though 
the thermometer kept a little above freezmg ~int. For a . 
long time we had been accustomed to a very high tempera.­
ture, and the dry wind increased the feeling of cold, because 
it carried oft' every moment the small atmosphere of warm 
and humid air, which was formed around us 1rom the effect 
of cutaneous perspiration. 

The brink of the crater of the peak bears no resemblance 
to those of most of the other volcanoes which I have 
visited: for instance, the craters of Vesuvius, J orullo, and· 
Pichincha. In these the Piton preserves its conic fi~ 
to the very summit: the whole of their declivity is inclined. 
the same number of degrees, and uniformly covered with a 
layer of pumice-stone very minutely divided; When we reach 

• Called IA CiIltl-. or the caldron of the pak, a denOmination wbich 
recala to mind the Oulea of the Pv_ 
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the top of these volcanoes, nothing obstructs the view of the 
bottom of the crater. The peaks of Tenerift'e and Cotopaxi, 
on the contrary, are of very cli1Ferent construction. At their 
8llIIIDlit a circula1' wall surrounds the crater; which wall, at 
a distance, baa the appearance of a small cylinder placed on 
a truncated cone. On Cotopaxi this peculiar construction 
is visible to the naked eye at more than 2,000 toises distance ; 
and no person has ever reached the l.'l'&ter of that volcano. 
On the peak of Tenerift'e, the wall, which surrounds the 
crater like a parapet, is so high, that it would be impossible 
ro reach the Caldera, if, on the eastern aide, there was not a 
breach, which seems to have been the effect of 0. flowing of 
very old lava. We descended through this breach toward 
the bottom of the funnel, the figure of which is elliptic. Ita 
greater· axis has a direction from north·west to south-east, 
nearly N. 35° W. The greatest breadth of the mouth 
appeared to us to be 300 feet, the smallest 200 feet, which 
numbers agree very nearly with the measurement of MM. 
Vergnin, Varela, and Borda. 

It is easy to conceive, that the size of a crater does not 
depend solely on the height and mass of the mountain, of 
wliieh it forms the·principalair-vent. This opening is indeed 
ae1dom in direct ratio with the intensity of the volcanic fire, 
or with the activity of the volcano. At Vesuvius, which is 
but a hill compared. with the Peak of Tenerift'e, the diameter 
of the crater 18 five times greater. When we reflect, that 
~ l~volcanoes throw out less matter from their summits 
thaD. frOm lateral openings, we should be led to think, that 
tile lower the volcanoes, their force and activity being the 
lIIme, the more considerable ought to be their craters. In 
fact, there are immense volcanoes in the Andes, which have 
but very small openings; and we might establish as a 
geological principle, that the most colossal mountains have 
craters of little extent at the summits, if the Cordilleras did 
not present many instances to the contrary.- I shall have 
oeeaaion, in the progress of this work, to cite a number of 
&eta, which will throw some light on what may be called the 
external structure of volcanoes. This structure is as varied 

• The great volcanoes of Cotopaxi and Rucupicbincha have crater&, the 
diameters of which, according to my measurements, uceed 400 and 700 
toilel. 
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as the volcanic phenomena themselves; and in order to raise 
ourselves to geological conceptions worthy of the greatness 
of nature, we must set aside the idea that all volcanoes are 
formed after the model of Vesuvius, Stromboli, and Etna. 

The external edges of the Caldera are almost perpendi­
cular. Their appearance is somewhat like the Somma, seen' 
from the Atrio dei Cavalli. We descended to the bottom 
of the crater on a train of broken lava, from the eastern 
breach of the enclosure. The heat was perceptible only in 
a few crevices, which gave vent to aqueous vapours with a 
peculiar buz~ noise. Some of these funnels or crevices 
are on the outsIde of the enclosure, on the external brink of 
the parapet that surrounds the crater. We plunged the 
thermometer into them, and saw it rise rapidly to 68 and 75 
degrees. It no doubt indicated a ~her temperature, but 
we could not observe the instrument till we had drawn it up, 
lest we should burn our hands. M. Cordier found several 
crevices, the heat of which was that of boiling water. It 
might be thought that these vapours, which are emitted in 
gusts, contain muriatic or sulphurous acid; but when con­
densed, they have no particular taste; and experiments, 
which have been made with re-agents, prove that the chim­
neys of the peak exhale only pure water. This phenomenon, 
analogous to that which I observed in the crater of J orullo, 
deserves the more attention, as muriatio acid abounds in the 
greater ]?art of volcanoes, and as M. Vauquelin has dis­
covered It even in the porphyritic lavas of Sarcouy in 
Auvergne. 

I sketched on the spot a view of the interior edge of the 
crater, as it llresented itself in the descent by the eastern 
break. Nothing is more striking than the manner in which 
these strata of lava are piled on one another, exhibiting the 
sinuosities of the calcareous rock of the higher Alps. 'these 
enormous ledges, sometimes horizontal, sometimes inclined 
and undulating, are indicative of the ancient fluidity of the 
whole mass, and of the combination of several deranging 
causes, which have determined the direction of each flow. 
The top of the circular wall exhibits those curious ramifica­
tions which, Wfl find in coke. The northern edge is most 
elevated. Towards the south-west the enclosure is consider­
ably sunk, and an enormous mass of scorious lava seems 
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glued to the extremity of the brink. On the west the rock 
is perforated; and a large opening gives a view of the hori­
zon of the sea. The force of the elastic vapoUl'8 perhaps 
formed this natural aperture, at the time of some inundation 
of lava thrown out frOm the crater. 

The inside of this funnel indicates a volcano, which for 
thOU881lds of years has vomited no fire but from its sides. 
This conclusion is not founded on the absence of great open­
ings, which might be expected in the bottom of the Caldera. 
T1iose whose experience is founded on personal observation, 
mow that several volcanoes, in the intervals of an ~ruption, 
appear filled up, and almost extinguished; but that in these 
same mountains, the crater of the volcano exhibits layers of 
scorial, rough, sonorous, and shining. We observe hillocks 
and intumescences caused by the action of the elastic vapour&, 
cones of broken SCOM, and ashes which cover the funnels. 
None of these J.>henomena characterise the crater of the peak 
of TenerifFe; Its bottom is not in the state which ensues at 
the close of an eruption. From the lapse of time, and the 
action of the vapoUl'8, the inside walls are detached, and have 
covered the basm with great blocks of lithoid lavas. 

The bottom of the Caldera is reached without danger. 
In a volcano, the activity of which is principally direCted 
towards the summit, such as Vesuvius, the depth of the 
crater varies before and after each eruption; but at the peak 
or TenerifFe the depth appears to have remained unchanged 
for a long time. Eden, m 1715, estimated it at 115 feet; 
Cordier, in 1803, at 110 feet. Judging by mere inspection, 
I should have thought the funnel of still less depth. Its 
present state is that of a solfatara; and it is rather an object 
of curious investigation, than of imposing aspect. The 
majesty of the site consists in its elevation above the level 
or the sea, in the profound solitude of these lofty regions, 
and in the immense space over which the eye ranges from. 
the BUDlmit of the mountain. 

The wall of compact lava, forming the enclosure of the 
Caldera, is snow-white 'at its surface. The same colour 
prevails in the inside of the Solfatara of Puzzuoli. When 
we break these lavas, which might be taken at some distance 
for calcareous stone, we find in them a blackish brown 
nucleus. Porphyry, with basis of pitch-stone, is whitened 
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externaJly by the slow action of the vaJ>OUl'S of BUlphurous 
acid gas. These vapours rise in abunilance; and what is 
rather remarkable, through crevices which seem to have no 
communication with the apertures that emit aqueous vapours. 
We may be convinced of the presence of the sultus 
acid, by examining the fine crystals of sulphur, w' are 
everywhere found in the creVlceS of the lava. This acid, 
combined with the water with which the soil is impregnated, 
is transformed into sulphuric acid by contacli with the oxygen 
of the atmo8Jlhere. In general, the humidity in the crater 
of the peak 18 more to be feared than the lieat; and the] 
who seat themselves for a while on the ground find thell' 
clothes corroded. The porphyritic lavas are affected by the 
action of the sulphuric &Cld: the alumina, magnesia, soda, 
and metallic oxides gradually disappear; and often nothing 
remains but the silex,' which unites in mammmary plates, 
like opal. These siliceous concretions,- which M. Cordier 
:first :m8de known, are similar to those found in the isle of 
Ischia, in the extinguished volcimoes of Santa Fiora, and in 
the Solfatara of puzzuoli. It is not easy to form an idea of 
the origin of these incrustations. The aqueous vapours, 
discharged througlr great spiracles, do not contain alkali in 
solution, like the waters of the Geyser, in Iceland. Perhaps 
the soda contained in the lavas of the peak acts an impor­
tant part in the formation of these deposits of silex. There 
may exist in the crater small crevices, the vapours of which 
are not of the same nature as those on which travellers, 
whose attention has been directed simultaneously to a great 
number of objects, have made experiments. 

Seated on the northern brink of the crater, I dug a hole 
of some inches in depth; and the thermometer phwed in this 
hole rose rapidly to 42°. Hence we may conclude what must 
be the heat in this solfatara at the depth of thirty or forty 
fathoms. The sulphur reduced into vapour is oond.ensea 
into fine crystals, which howev.er are not equal in me to 
those M. Dolomieu brought from Sicily. fliey are semi­
diaphanous octahedrons, very brillftmt on the surt'ace, and of 

* Opalartiger iiuelrirder. The siliceous gurA of the volcanoes of the 
lele of France contains, according to Klaproth, 0'72 Iilu, and 0'21 
water; and thus comes neerto opel, which Karatea. collliden u a hJdraIied 
IiIer. 

• 
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I eonchoidal fracture. These!Il88BElS, which will one dar 
perhaps be objects of commerce, are constantly bedewed 
with Sulphurous acid. I had the imrrudence to wrap up a 
few, in order to preserve them, but soon discovered that 
the acid had conSUmed not only the paper which contained 
them, but a part also of my mineralogical journal. The 
heat of the vapoUl'S, which lSSue from the crevices of the 
caldera, is not suilicient).y great to combine the sulphur 
while in a state of minute division, with the oxygen of the 
atmospheric air; and after the experiment I have just cited 
on the temperature of the soil, we may presume that the . 
BOlphurous acid is formed at a certain depth,- in cavities to 
which the external air baa free aeceBS. . 

The vapours of heated water, which act on the fragments 
of lava scattered about on the caldera, reduce certain parts 
of it to a state of paste. On examinjng, after I had reached 
America, those earthy and friable masses, I found crystals of 
sulphate of alumine. MM. Davy and Gay-LuBSaC have 
~ made the ingenious remark, that two bodies highly 
inftammable, the metals· of soda and potash, have probably 
an important part in the action of a volcano; now tile potash 
~ to the formation of alum is found not 018.: 
feldapat', mica, pumice-atone, and augite, but also in obsi' . 
This last substance is very common at Tl)neriffe, where it 
forms the basis of the tephrinic lava. These analogies 
between the peak of Tenerift"e and the Solfatara of Puzzuoli, 
might no doubt be shown to be more numerous, if the 
former were more accessible, and had been frequently visited 
by naturalists. 

An expedition to the summit of the volcano of Tenerift'e 
is interesting, not solely on account of the ~t number of 
phenomena which are the objects of scientific research; it 
has still greater attractions fronl the picturesque beauties 
which it lays open to those who are feelingly alive to the 
majesty of nature. It is a difficult task to describe the 
* An obaerver,·in general very IIOCIlrate, M. Breialack, ...n:a that the 

muriatic acid alwaya predollliDatee in the vapours of Vesunus. This 
assertioo is contrary to what M. Ga),.LWIB&C and myaelf observed, before 
the great emption of 1805, and while the lsva was issuing from the 
crater. The smell of the sulphuroos acid, so euy to distinguish, was 
perceptihle at a great distance; and when the volcano threw out ICOn., 
the IIIIell wu miDgled with that of petroleum. 
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sensations, which 'are the more forcible, inasmuch as they 
have something undefined, produced by the immensity of the 
space as well as by the vastness, the novelty, and the mul­
titude of the objects, amidst which we find ourselves tran­
sported, When a traveller attempts to describe the loftiest 
summits of the globe, the cataracts of the great rivers, the 
tortuous vallies of the Andes, he incurs the danger of 
fatiguing his readers by the monotonous expression of his 
admiration. It appears to me more conformable to the plan 
I have proposed to myself in this narrative, to indicate the 
peculiar character that distinguishes each zone: we exhibit 
with more clearness the physiognomy of the landscape, in 
proportion as we endeavour to sketch its in~vidual features, 
to compare them with each other, and to discover by this 
kind of analysis the sources of the enjoyments, furnished by 
the great picture of nature. , . 

Travellers have learned by experience, that views from the 
summits of very lofty mountains. are neither so beautiful, 
picturesque,. nor so varied, as those from heights which do 
not exceed that of Vesuvius, Righi; and the Puy-de-D6me. 
Colossal mountains, such as Chimborazo, Antisana, or Mount 
Rosa, compose so large a mass, that the plains covered with 
rich vegetation are seen only in the immensity of distance, 
and· a blue and vapouzy tint is. uniformly spread over the 
landscape. The peak of Tenerift'e, from its slender form and 
local position, unites the advantages of leBS lofty summits 
with those peculiar to very great heights. We not only 
discern from its top a vast expanse of sea, but we perceive 
also the forests of Tenerift'e, and the inhabited parts of the 
coasts, in a proximity calculated to produce the most beau­
tiful contrasts of form and colour. We might say, that the 
volcano overwhelms with its mass the little island which 
serves as its base, and it shoots up jrom the bosom of the 
waters to a height three times loftier than the region where 
the clouds float in summer, H its crater, half extinguished 
for ages past, shot forth flakes of fire like that of Stromboli 
in the ~olian Islands, the peak of Tenerift'e, like a light­
house, would serve to guide the mariner in a circuit of more 
than 260 leagues. 

When we were seated on the external edge of the crater, 
we turned our eyes towards the north-west, where the coaata 
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are studded with villages and hamlets. At our feet, masses 
of vapour, constantly drifted by the winds, afforded us the 
most variable spectacle. A uriiform stratum of clouds, si­
milar to that already described, and which separated us from 
the lower regions of the island, had been pierced in several 
places by the effect of the lIJIUI.1l currents of air, which the 
earth, heated by the sun, began to .send towards us. The 
port of Orotava, its vessels at anchor, the gardens and 
the vineyards encircling the town, shewed themselves 
through an opening which seemed to enlarge every instant. 
From the summit of these solitary regions our eyes wan­
dered over an inhabited world; we enjoyed the strikin~ con­
trast between the bare sides of the peak, its steep declivities 
covered with SCOM, its elevated plains destitute of vege­
tation, and the smilina: aspect of the cultured country 
beneath. We beheld tlie plants divided by zones, as the 
temperature of the atmosphere diminished with the eleva. 
tion of the site. Below tne Piton, lichens begin to cover 
the scorious and lustrous lava: a violet, - akin to the 
Viola decumbens, rises on the slope of the volcano at 1740 
toises of height; it takes the lead not only of the other 
herbaceous plants, but even of the gra.mina, which, in the 
Alps and on the ridge of the Cordilleras, form close neigh­
bourhood with the plants of the family of the cryptogamia. 
Tufts of retama, loaded with flowers, adorn the vallies 
hollowed out by the torrents, and encumbered with the 
eifects of the lateral eruptions. Below the retama, lies 
the region of ferns, bordered by the tract of the arbor­
escent heaths. Forests of laurel, rhamnus, and arbutus, 
divide the ericas from the. rising grounds planted with vines 
and fruit trees. A rich carpet of verdure extends from 
the plain of spartium, and the zone of the alpine plants 
even to the groups of the date tree and the mUSa, at the 
feet of which the ocean appears to roll. I here pass slightly 
over the principal features of this botanical chart, as I shall 
enter heiea.fter into BOme farther details respecting the geo­
graphy of the plants of the island of Teneriffe.t 

The seeming proximity, in which, from the summit of the 
peak, we behold the hamlets, the vineyards, and the gardens 
on the coast, is increased by the prodigious transparency of 

• Viola cheiranthifolia. t See p. 11 •• 
YOLo I. G 
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the atmosphere. Notwithstanding the great distance, we 
could distinguish not only the houses, the sails of the ves­
sels, and the trunks of the trees, but we could discern the 
vivid colouring of the vegetation of the plains. These phe­
nomena are owing not only to the height of the site, but 
to the peculiar modifications of the air in warm climates. 
In every zone, an object placed. Gn a level with the sea, 
and viewed in a horizonta.l direction, appears less luminoUs, 
than when seen from the top of a mountain, where vapours 
arrive after paasing through strata of air of decreasing 
density. Differences equaJIy striking are produced by the 
in1luence of clim'ate. . The surfooe of a lake or large river is 
less resplendent, when we see it at an equal distance, from 
the top of the higher Alps of Switzerland, than when we 
view it from the summit of the Cordilleraa of Peru or of 
Mexico. In proportion as the air is pure and serene, the 
solution of the vapours becomes more complete, and the ~ht 
loses less in its passage. When from the IInores of the Pacific 
we ascend the elevated plain. of Quito, or that of Antiaana; 
we are struck for some days by the nearness at which we 
imagine we see objects which are actuaJ.ly seven or eight 
leagues distant. The peak of Teyde has not the advantage 
of being situated in the equinoctial region; but the dryness 
of the columns of air· which rise ;perpetuaJIy above the neigh­
liooring plains of Africa, and which the eastern winds convey 
with rapldity, gives to the atmosphere of the Canary Islands 
a transparency which not only, !rurpaBses that of the air o~ 
Naplell and Sicily, but perhaps exceeds the purity .of the 
ski of Quito and Peru. This transparency may be re­
prded as one of the chief causes of the beauty of landscape 
scenery in the torrid zone; it heightens the splendour of 
the vegetable colouring, and contributes to tlle magical 
eft'ect of its harmonies and contraats. If the mass of 
light, which circulates about o~ects, fatigues the external 
senses -during a part of the day, the inhabitant of the 
southern climates has his compensation in moral enjoy­
ment. A lucid clearness in the conceptions, and a 'Serenity 
of mind, correspond with the transparency of the surround­
ing atmosphere. We feel these im~ODB without going 
beyond the boundaries of Europe. I appeal totravellera 
who have viBited countries rendered famous by the great 
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creatiODfi of the imagination and of art,-the favoured climes 
of Italy and Greece. ' 

We prolonged in vain our stay on the IlUJDlDit of the Peak, 
awaiting the moxnent when we might en~~!e view of the 
whole of the archipelago of the Fortunate ds :. we, how­
ever, deseried Palm&, Gomera, and the Great Caaiary, at our 
feet. The mountains of La.neerota, free from. vapOU1'8 at eun· 
riee, were iIOOII. enveloped in thick clouds. &ppoaing only 
an ordinarr. refraction, the eye takes in, in calm weather, from 
the aumunt of the volcano, a surface of~he . be of 5700 
square leagIlea, ~ to a fovth of the ciea of Spain. 
The question baa often been agitated, whet er it be possible 
to perct!live the cout of Africa from the top of this colOB88l 
K:"'id; but the :nearest parts of that coast are still farther 

Teneri1fe than 2° 49', or 56 leagues. The vill'\l8J. ray of 
the horizon. from the Peak ~ 1° 57', cape Bojador can be 
seen only on tAe atppoeition of it. height being 200 toisee 
above the level of tJie ooeaa. We are ignorant of the height 
of the Black M.omltaiws near cape Bojador, 88 well B8 of that 
peak, called by DSrigators the Pefi.on Grande, farther to the 
south of thie promontory. If the summit of the voleaIlC) 
of Teneriffe were more aooeaaible, we should observe with. 
out doubt, in certain atatee of the wind, the effects of an 
enraoN.iDary refraction. On perusing what Spanieh anel 
Portuguese au.tho1'8 relate l\eepeet;.iDg the existence of the 
fabuloUil isle of San Borondoo, or Antilla, we find that it is 
particularly the humid. wind from weat-south-west, which 
Proclueea in these latitude. the phenomena of the mirage. 
'\V e shall DOt however admit with -X. Vieyra, "that the play 
of the terreBtriaJ l\efraetions may render visible to the in­
habitant. of the Canaries the islands of Oape Verd, and even 
the Apalaehian mountains of Aroeriea."t .' 

• Of an the lIDall ialanda of the Canaries, the Rock of the East is the 
ooly ODe which CBDIlot he seen, &yen in fine westbe1', from the top of the 
Peak. Its distance is 3° 5', while that of the Salvage is only 2° 1'. The 
illand of MatIeira, 4IBtant 4" 29', woaId he visible, if ita mountain. were 
more than 3,000 toiles high. . . 

t The American fruits, frequently thrown by the sea on the coasts of 
the islands of Ferro and Gomera, were formerly supposed to emanate 
from the plants of the iaIand of San Borondon. This iBiand, said to 
be goyerned by an archbishop and six bishops, and which Father Feijoo 
b61ieYed to be the image of the island of Ferro, reflected on R for-bank. 

G2 
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The cold we felt on the top of the Peak, was very consi­
derable for the season: The centigrade thermometer, at a 
distance from the ground, and from the apertures that emitted 
the hot vapourfl, fell in the shade to 2'7°. The wind was 
west, and consequently opposite to that which brings to 
Teneri1fe, during a great part of the year, the warm air that 
1ioats above the burning desert of Africa. As the temperature 
of the atmosphere, observed at the '0rt of Orotava by M. 
Bavagi, was 22'8°, the decrement 0 caloric was one degree 
evel194 toises. This ~su1t perfectly corresponds with those 
obtained b~ Lama.non and Saussure on the summits of the 
Peak and Etna, though in very different seasons. The tall 
slender form of these mountains facilitates the means of com­
paring the temperature of two strata of the atmosphere, which 
are nearly in the same perpendicular plane; and in this 
point of view the observations made in an excursion to the 
volcano of Teneriffe resemble those of an ascent in a balloon. 
We must nevertheless remark, that the ocean, on account of 
its transparency and evaporation, re1iects less caloric than 
the plainB, into the upper regions of the air; and also that 
summits which are surrounded by the sea are colder in sum­
mer, than mountains which rise from a continent j but this 
circumstance has very little in1I.uence on the decrement of 
atmospherical. heat; the temperature of the low regions being 
equally diminished by the proximity of the ocean. 

It is not the same with respect to the in1I.uence e~ercised 
by the direction of the wind, and the rapidity of the ascending 
current; the latter sometimes increases m an astonishing 
manner the temperature of the loftiest mountains. I have 
seen the thermometer rise, on the slope of the volcano of 
Antisana, in the kingdom of Quito, to 19°, when we were 
2837 toises high. M. Labillardiere has seen it, on the edge 
of the crater of the peak of Teneriffe, at 18'7°, though he 
had used every possible precaution to avoid the effect of 
·accidental causes. 

On· the summit of the Peak, we beheld with admiration 
the azure colour of the sky. Its intensity at the zenith ap­
peared to correspond to 41° of the cyanometer. We know, 
was ceded in the 16th century, by the King of Portugal, to Lewia Per­
digon, at the time the latter was preparing to take poellellion of it bl 
conquest. 
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by SausBUre's experiment, that this intensity inCreases with 
the rarity of the air, and that the same instrument marked 
at the same period 39° at the :priory of Chamouni, and 4()0 
at the top of Mont Blanc. This last mountain is. 540 toises 
higher than the volcano of Teneritre; and if, notwithstand­
ing this dift'erence, the sky is observed there to be of a less 
deep blue, we must attribute this phenomenon to the drynesa 
of the African air, and the proximity of the torrid zone. 

We collected on the brink of the crater! some air which we 
meant to analyse on our voyage to America. The phisJ. re­
mained so well corked, that on opening it ten days after, the 
water rushed in with impetuosity. Several experiments, 
made by means of nitrous gas in the narrow tube of Fontana's 
eudiometer, seemed to prove that the air of the crater con. 
tamed 0'09" less oxygen than the air of the sea; but I have 
little confidence in this result obtained by means which we 
now consider as very inexact. The crater of the Peak has so 
little depth, and the air is renewed with so much facility, 
that it is IIC8ol'C8ly probable the qusntity of azote is greater 
there than on the coasts. We know also, from the experi~ 
menta of MM. Gay-Lus8&C and Theodore de SausBUre, that 
in the highest as well as in the lowest regions of the atm~ 
sphere, the air equally contains 0'21 of oxygen.-

We saw on tlie summit of the Peak no trace of psora, 
lecide&, or other cryptogamous plants; no insect fluttered 
in the air. We found however a few hymenoptera adhering 
to masses of sulphur moistened with sulphurous acid, and 
lining the mouths of the funnels. These are bees, which 
appear to have been attracted by the flowers of the Spartium. 
nubigenum., and which oblique currents of air had carried 
up to these high regions, like the butterflies found br M. 
RBmond at the top of Mont Perdu. The butterflies penshed 
from cold, while the bees on the Peak were scorched on im­
prudently approaching the crevices where they came in 

. aea.rch of wimnth . 

• During the stay of M. Gay-LlIIIIlC aDd myself at the hospice 
of Mont Ceuia, in March 1805, we collected air in the midst of a 
cloud loaded with electricity. This air, analysed in Volta', eudiometer, 
coutalned no bydrogen, aDd ita purity did not dilFer 0'002 of o1ygen from 
the air of Paris, wbich we b'ld carried with us in pbials hermetically 
-.Jed. 
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N otwithatanding the heat we felt in our feef; on the edge 
of the crater, the cone of uhes remains covered with snow 
during seve,ral months in winter. It ill prolJable, that under 
the cap of 8DOI'IV oonsiderable hollows are found, like thoee 
emti.ng lDlder the Jdaciers of Switzerland, the iemperature 
of whicn is constantly less elevated than that of the 80il 011. 
which they repose. The cold and nolent wind, which blew 
from the time of 1J11Dl'ise, induced~ us to seek shelter at the 
fOOt of the Piton. . Our hands and faces were nearly frozen, 
while our boots were burnt by the soil on which we walked. 
We descended in the ~ of a few minutes the Sugar-loaf 
which we had scaled WIth 80 much toil; and this rapidity 
was in part involuntary, for we often rolled down on the 
ashes. lt was with regret that we quitted this solitude, 
this domain where Nstnre reigns in all her majesty. We 
oonsoled ourselves with the nope of once again -risiting 
the Canary Islands, but this, like many other plana we then 
formed, has never been executed. 

We traversed the Malpays but slowly; for the foot fino 
no sure foundation on the loose blocks of Java. Nearer the 
etation of the rooks, the ~cent becomes erl!emely difficult ; 
the compact short-&warded turf is 80 slippery, t~ we were 
obliged to incline our bodiescontinuaJIl. backward., in ordeP 
to avoid falling. In the sandy plain of .Ketama, the thermo­
meter rose to 22'0°; and this heat seemed to us suffocating 
in comparison with the cold, which we had suffered from the 
air on the summit of the volcano. We were absolutely 
without water; our guides, not satisfied with ~ elari­
destinely the little supply of malmsey wine, for which we 
were indebted to Don Cologan's lrlndneu, had broken our 
water jars. Ha2ily the bottle which contained the air or 
the crater esca Unhurt. 

We at lengt ·enjoyed the refreshing breeze in the beauti­
fhl region of the arborescent erica and fern; and we were 
enveloped in a·thick bed of clouds stationary at six hundred 
toises. above the plain. The clouds having dispersed, we re­
marked a phenomenon which afterwards became familiar to 
us on the declivities of the Cordilleras. Small currents of 
IIoir chased trainS of cloud with unequal velocity, and in oppo­
,.ite directions: they. bore the ap~ce of streamlets of 
water in rapid motion and lowing m all directions, amidst a 
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great mass of stagnant water. The cauaes of thi. ~ 
motion of the clouds are probably very various; we my 
suppose them to arise from Bome impulsion at a great diai-. 
tanee; from the slight inequalities of the BOil, whiCh reB.ec. 
in a greater or less degree the radiant heat; from a dii'erence 
of tempe:rature kept up by some chemical action; or per. 
&om a strong electric charge of the -yesicular vapours. 

As we approached the town of Orotava, we met great 
tI.ocks of canaries. - These birds, well known in Europe, 
were in general uniformly green. Some, however, had a 
yellow tinge on their backs; their note was the same as that 
of the tame canary. It is neverthele88 remarked, that those 
which have been taken in the island of the <neat Canary, ana 
in the islet of Monte Clara, near Lancerota, have a louder 
and at the same time a more harmonious song. In every zone, 
among birds of the same species, each flock has its peculiar 
note. The yellow canaries are a variety, which luis taken 
birth in Europe; and those we 8&11' in cages at Orotava and. 
Santa Cruz h8.d been bought at Cadiz, and in other porta of 
Spain. But of all the birds of the Canary lalands, that which 
his the most heart-soothing BOng is unknown in Europe. 
It is the capirote, which no effort has succeeded in taming~ 
80 sacred to his soul is liberty. I have stood listening in ad. 
miration of his soft and melodious W&1'~, in a garden at 
Orotava; but I have never seen him lI1liliciently near to .... 
certain to what family he belcmgs. As to the parrots; which 
were supposed to have been seen at the ~eriod of captain 
Cook's aLode at TenerifFe, they never eDBted but in the 
narratives of a few· travellers, who have oopied from each 
other. Neither parrots nor monkeys inhabit the Canary 
lslands; and though in the New Continent the former 
migrate as far as North Carolina, I doubt whether in the 
Ola they have ever been met with beyond the 28th degree 
of north latitude. 

Toward the close of day we reached the port of Orotava, 
where we received the unexpected intelligence that the Pizarro 
would not set sail till the 24th or 25th. If we oould have 
calculated on this delay, we should either have lengthened 

• Friagilla CBBBria. La Caille relates, iu t1Ie uarrative of his 'to,... 
to the Cape, that on Salnge Island. these canariee are 10 ab1lllClant, tba 
JOU CIIIIJIot walk there in a certain season without breaking their.... . 
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oUr stay on' the Peak,· or have made an excursion to the 
volcano of Chahorra. We passed the following day in visit­
ing the environs of Orotava, and enjoying the agreeable com­
company we found at Don Cologan's. We perceived that 
Tenerifl'e had attractions not only to those who devote them­
selves to the study of nature: we found at Orotava several 
persons possessing a taste for literature and music, and who 
have transplanted into these distant climes the amenity of 
European society. In these respects the Canary Islands 
have no great resemblance to tlie other Spanish colonies, 
ex~ting the Havannah. 

We were present on the eve of St. John at a pastoral 
:fete in the garden of Mr. Little. This gentleman, who 
rendered great service to the Canarians during the last 
famine, has cultivated a hill covered with volcanic substances. 
He has formed in this delicious site an English garden, 
whence there is a magnificent view of the Peak, of the 
villages along the coast, and the isle of Palma., which is 
bounded by the vast expanse of the Atlantic. I cannot com­
pare this prospect with any, except the news of the bays of 
Genoa and Naples; but Orotava is greatly superior to both 
in the IWlgnitude of the masses and in the richness of vege­
tation. III the beginning of. the evening the slope of the 
volcano exhibited on a sudden a most extraordinary spectacle. 
The shepherds, in conformity to a custom, no doubt introduced 
by the Spaniards, though it dates from the highest antiquity, 
had lighted the fires of St. John. The scattered masses of 
fire and the colUDlDS of smoke driven by the wind, formed a 
fine contrast with the deep verdure of the forests which 
covered the sides of the Peak. Shouts of joy resounding 

* As a great number of travellers who land at Santa Cruz. do not 
undertake the excunion to the Peak, because they are ignorant of the 
time it occupies, it may be uaerul to lay d01l1l the following data: Iu 
making use of mules as far al the Estaucia de los Ingleses, it takes t_nty_ 
ODe houn from Orotav. to arrive at the summit of the Peak, and return 
to the port; namely, from Orotava to the Pino del Domajito three houn ; 
from the Pino to the Station of the Rocb six hours; and from thia 
station to the Caldera three hours and a half. 1 reckon nine houn for the 
descent. In this calculation I count ouly the time employed in walkipg, 
without reckoning that which is necesBIII"J for examining the productions 
of the Peak, or for taking 1'8It. Half a day is sufficient for going from 
Santa Crus to Orotsva. 
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&om afar were the only sounds that broke the ai1ence or 
nature in these solitary regions. 

Don Cologan'8 family has a country-house nearer the 
coast than that I have just mentioned. This house, called 
I.a Paz, is connected with a circumstance that rendered it 
peculiarly interesting to us. M. de Borda, whose death we 
ilePlored, was ita inmate dUring his last visit to the Canary 
IaIands. It WBB in a neighbouring plain that he measured 
the base, by which he determined the height of the Peak. 
In this geometrical operation the great dracmna of Orotava 
aerved as a mark. Should any well-informed traveller at 
lOme future day undertake a new measurement of the vol­
cano with more exactness, and by the help of astronomical 
repeating circles, he ought to measure the base, not near Oro­
taval, but near Los Silos, at a place called Bante. According 
to M. Brous80nnet there is no plain near the Peak of greater 
extent. In herborizing near La Paz we found a great quan­
tity of Lichen roccella on the basaltic rocks bathed by the 
waters of the sea. The archil of the Cananes is a very 
ancient branch of commerce; this hchen is however found 
in less abundance in the island of Teneriffe than in the 
desert islands of Salvage, La GracioB&, and Alegranza, or 
even in Canary and Hierro. We leil; the port of Orotava 
on the 24th of June. 

To avoid diaconnecting the narrative of the excursion to 
the top of the Peak, I have said nothing of the geological 
obaenations I made on the structure of this colossal moun­
tain, and on the nature of the volcanic rocks of which it is 
composed. Before we quit the archipelago of the Canaries, 
I ahiilllinger for a moment, and bring into one point of view 
lOme facta relating to the physical aspect of those countries. 

Mineralogists who think that the end of the geology of 
volcanoes is the classification of lavas, the examination of 
the crystals they contain, and their description according to 
their eiternal characters, are generally very well satisfied 
when they come back from the mouth of a burning volcano. 
They return loaded with those numerous collections, which are 
~he principal objects of their research. This is not the feel­
!Jig of those who, without confounding descriptive minoru­
logy (oryctognosy) with geognosy, endeavour to raise them-
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. selTel! to ideas generally intaeeting, and aeek, in the atudy 
of nature, for answers to the f0110wing questions :-

Is the conical mootain of a volcano entirely formed of 
liquified matter heaped together by suecellllive eruptioDB, 
or does it contain. in its centre a nucleu of, primitive roekB 
covered with lava, which are these same rOOks altered by 
fire? What are the affinities which unite the produetiODI 
of modem volcanoes with the bualts, the ~ODolites. aud 
those porphyries with bases of feldspar, wbieh are without 
quartz, anil which co~r the Cordilleras of Peru. and Mexico, 
88 well as the small groups of the Monts Dorea, of Cantal, 
and of Mezen in Franee P Has the central nuele1lll of vol­
canoes been heated in its primitive position, aDd raised up, 
in a softened state, by *he force· Of the elastic ~ 
before these iuids commUDieated, by means of a erater-, with 
the external air? What is the substance, which, for thOll­
sands of yea.rs, keeps up this combutioa, BOJQetimes 80 
slow, and at other times·80 active? Does this unknon 
cause act at an immense depth; or does this chemical aotioa 
take place in secondary rocks IJ.ing on granite? 

The farther we are from finding a solution of these prob­
lems in the numel'OUS works hitherto published on Etna aud 
Vesnvius, the greater is the desire of the trlPeller to see 
with his own ~yes. He hOJ?68 to be more forttm&te than 
those who have preceded hUn; he wishes to form a precise 
idea of the geological relations which the volcano and the 
neighbouring mountains bear to each other: but how often 
is he disappointed, when, on the limits of the primitiTe IIOil, 
enormous banks of tufa and ~zolana render every obserfto 
tion on the position and stratification impossible ! We reach 
the inside of the crater with le88 difficulty than we at first 
expect; we examine the cone from its summit to its base; 
we are struck with the difference in the pl'Oduce of each 
eruption, and with the analogy which stilI exist. between 
the lavas of the same volcano; but, notwithstanding the 
care with which we interrogate nature, and the numOOr of 
partial observations which present themselves at every step. 
we return from the summit of a burnin~ volcano 1888 satis­
fied than when we were preparing to vislt it. It is after we 
have studied them on the spot, that the volcanic phenomeua 
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sppear still more isolated, more variable, more obaeure, thm 
'Ire imagine them when connlting the n&I'l'atil'es of traTellen. 

These re:flections occurred to me on descending from the 
summit of the peak of Tenerift'e, the first unextinct volamo 
I had yet viaitea. They returned anew whenever, in South 
America, or in Mexico, I had occasion to examine volcanic 
mountains. When we ret1ect how little the labours of 
mineralogists, and the diseover.ies in chemistry, have pr0.­
moted the knowledge of the ph~cal geology of mountains, 
'Ire cannot help being afFected Wlth a p&inful sentiment; and 
this is felt 8till more strongly by those, who, studying 
nature in dift'erent climates, are mo1'e occupied by the pro­
blema they have not been able to solTe, tlian with the few 
resul~th have obtained. 

The of Ayadyrma, or of Ji;cheyde, - is a conic aDd 
isola mountain, which rises in an wet of very small cir-
ewnt'erence. Those who do not take into consideration 
~ whole smface of the globe, believe, ·that these three 
em:umatances are common to the ~ter part of volClDlOel. 
They cite, in support of their opimon, EtIia, the ~ of the 
Azores, the Solfatam of Guadaloupe, the Troia-Saluea of 
the isle of Bourbon, and the clusters of volcanoea in the In. 
dian Bea and in the Atlantic. In ~e and in Asia, as far 
18 the interior of the latter continent 18 known, DO burning 
volcano is situated in the chains of mountaiDa; all being at 
a greater or lellll distance from those chains. In the New 
World, on the contrary, (and this fact deserves the greatest 
attention,) the volcanoes the moat stupendous for their 
maaaes form a part of the Cordilleras themselves. The 
mountains of mica-alate and gneiss in Peru and New ere­
~ immediately touch the volcanic porph~es of the pro­
lInces of Quito and Pasto. To the soutli and north of these 
couutries, in Chile and in the kingdom of Guatimala, the 
actiYe volcanoes are grouped in rows. They are the conti. 
nuation, 88 we may say, of the chains of primitive rocks; 
and if the volcanic fire has broken forth in some plain remote 
nom the Cordilleras, as in mount Saugayand Jorullo,t we 

• The word Echeyde, which signifies Hell in the lupap oCdle 
Guanches, baa been corrupted by the Europeam into Teyde. 

t Two volcanoes of the Provinces of QuizOll and Mech_. die 4MIO 
in the IOUthem, and the other in the northem hemilpbere. . 
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must consider this phenomenon as an exception to the law, 
which nature seems to have imposed on these regions. I mar 
here repeat these geological facis, because this presumed 
isolated situation of every volcano has been cited in oppo­
sition to the idea that the peak of Teneriffe, and the other 
volcanic summits of the Canary Islands, are the remains at 
a submerged chain of mountains. The observations which 
have been made on the grouping of volcanoes in Ame­
rica, prove that the ancient state of things represented in 
the conjectural map of the Atlantic by M. Bory de St. 
Vincent- is by no means contradictory to the acknowledged 
laws of nature; and that nothing opposes the supposition 
that the summits of Porto Santo, Madeira, and the Fortu­
nate Islands, may heretofore have formed, either a distinct 
range of primitive mountains, or the western extremity of 
the chain of the Atlas. 

The peak of Teyde forms a pyramidal mass like Etna, 
Tungurahua, and Popocatepet1. This physiognomic cha­
racter is very far from being common to iiJl volcanoes. We 
have seen some in the southern hemisphere, which, instead 
of having the form of a cone or a bell, are lengthened in one 
direction, having the ridge sometimes smooth, and at others 
bristled with small :pointed rocks. This structure is peculiar 
to Antisana and Plchincha, two burning mountains of the 
province of Quito; and the absence of the conic form ought 
never to be considered as a reason excluding the idea of 
a volcanic origin. I shall develope, in the lrogress of this 
work, some of the analogies, which I think have perceived 
between the physio~omy of volcanoes and the antiquity 
of their rocks. It 18 sufficient to state, generally speaking, 
that the summits, which are still subject to eruptions of 
the greatest violence, and at the nearest periods to each 
other, are ,lender PtJQlcB of a conic form; that the mountains 
with lengtlumerJ BUmmitB, and rugged with small stony 

* Whether the traditions of the ancients respecting the Atlantis 11'8 
fouuded on historical facts, is a matter totall,. distinct from the question 
whether the archipelago of the Canaries and 'the adjacent islands are the 
vestiges of a chain of mountains, rent and lunk in the sea during ooe oC 
the great couvulsions of our globe. I do not pretend to form &0,. opioion 
in favour of the existence of the Atlantis; but I endeavour to prove, tbst 
the Canaries have no more been created b,. vo.lcanOtls, than the "hola 
bod,. of the smaller Antilles has been formed b,. madrepores • 
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masses, are very old volcanoes, and near being extinguished; 
and that rounded tops, in the form of domes, or bells, indi;' 
cate those problematic porphyries, which are supposed to 
have been heated in their primitive position, ~netra.ted by 
vapours, and forced up in 0. mollified state, WIthout having 
ever Howed as real lithoidal lavas. To the first class be­
long Cotopaxi, the peak of Teneriffe, and the leak of Ori­
zava in Mexico. In the second may be place Cargueirazo 
and Pichincha, in the province of Quito j the volcano of 
Puracey, near Popayan j and perhaps also Hecla, in Ice­
land. In the third and last we may rank the majestic figure 
of Chlmborazo, and, (if it be allowable to place by the side 
of that colossus a hill of Europe,) the Great Sarcouy in 
Auvergne. 

In order to form a more exact idea of the external struc­
ture of volcanoes, it is important to compare their perpen­
dicular height with their circumference. This, however, 
cannot be done with any exactness, unless the mountains 
are isolated, and rising on a plain nearly on a level with the 
Ilea. In calculating the circumference of the peak of Tene­
rift'e in a curve passing through the port of Orotava, Gara­
chico, Adexe, and Guimar, and setting aside the pmlonga­
tiona of its base towards the forest of Laguna, and the 
north-east cape of the island, we find that this extent is 
more than 54,000 toises. The height of the Peak is con­
~uentlv one twenty-eighth of the circumference of its 
baSis. if. von Buch found a thirty-third for Vesuvius; 
and, which perhaps is less certain, a thirty-fourth for Etno..· 
If the slope of these three volcanoes were uniform from the 
summit to the base, the peak of Teyde would have an incli­
nation of 12° 29', Vesuvius 12° 41', and Etna 10° 13': a 
result which must astonish those who do not reHect on what 
constitutes an. average slope. In a very long ascent, slopes 
* Gilbert, Annalen der Physik, B. 5, p. 455. Vesuvius is 133,000 

palmaa, or eighteen DSutica1 miles in circumference. The horizontal dis­
tance from Resina to the crater is 3,700 toises. Italian mineralogista 
ht;Y8 estimated the circumference of Ema at 840,000 palmas, or 119 
milee. With these data, the ratio of the height to the circumference 
would be only a seventy-second; but I find on tracing a curve through 
Catania, Palermo, Bronte, and Piemonte, only 62 miles in circumference. 
ICCording to the best maps: This increases the ratio to a fifty-fourth. 
Does the basis fall on the outside of the curve that I assume? 
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of t'bree or four degrees alternate with others which &l'8 

inclined from 25 to 30 degrees; and the latter only strike 
~\Il" imagination, because we think all the slopes of moun­
tains more steep than they really are. I may cite in 8llp- . 
port of this conaideratioD. the example of the a.scent froin 
the port of Vera Cruz to the elevated plain of Mexioo. On 
the eastern slope of the Cordil.I.era a road has betm traced, 
which for ages has not been frequented except on foot, or 
on the backs of mules. From EnC61'O to the small Indian. 
village of Lu Vigas, there are 7500 toises of horizontal 
distance; and Encero being, according to my barometric 
measurement, 746 toises lower than Laa Vigaa, the result, 
for the mean slope, is only an angle of 5° 40'. ' 

In the note at the foot of this page will be seen the 
fElBults of some experiments I have made on the difficulties 
arising from the declivities in mountainous countries.-

Isolated volcanoes, in the most distant regions, are very . 
analogous in their structure., At great elevations all have 
considen.ble plains, in the middle of which arises a cone 
perfectly circUlar. Thus a.t Cotopaxi the plains of Snni­
guaicu extend beyond the farm of P&1l8&Che. The stony 
summit of Antisana., covered with eternal snow, forms lID. 
islet in the midst of an immense plain, the surface of which 
is twelve leagues square, while Its height exceeds that or 
the peak of Tenerift'e by two hundred toiles. At Vesunns, 

• In plaeel where there were at the same time slopes covem1 with 
tufted (lUI and IooIe ..... I took the foll_iDg 1D111111Il'I!II :-

Ii·, slope of a ftI'1 marked iDcIiDation. In FJ'IUICII the high roads 
mlllt DIIt uoeed .. " .s' bylaw; 

Iii·, slope extremalJ steep. aDd which we cumot cleaoeDd m • 
carriap; 

37", slope almost iDeecessible on foot, if the ground be naked 
rook, or turf too t.bic:1r to form Btep!J. The body fallc backwanls 
wheR the tibia IIlakes a IIDlIller angle than liao with the sole 
of the foot; 

42·, the steepest slope that can be climbed on foot in a ground that . 
is Hndy, or covered with volcanic ashes. 

When the slope is 44", it is almost impoaaible to acale it, though the 
ground permits the forming of steps by thruatiug in the foot. The cones 
oholcan08l have a medium slope from aa· to 40·. The steepest puta 
of these co_, either of Veaunus, the Peak of TeDerilFe, the .0Icano of 
Pichincha, or Jornllo, are from 40· to 42", A slope of 55° is quite m.c. 
ce..ibIe. If _ from above it would be estimated at 75·. 
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at three hundred and seventy toises high, the cone detaches 
iiBelf from the plAin of Atrio dei Oavalli. The peak of 
Teneri1l'e presents two of these elevated plains, the u.PJl8l'" 
inoet of which, at the foot of the Piton, is as high aa .h'tna, 
and of very little extent; while the lowermost, covered with 
tufta of retama, reaches aa far as the Eatancia de los In­
g1eees. This nll8ll above the level of the sea almost aa high 
18 the city of Quito, and the summit of Mount Lebanon . 
. The greater the quantity of matter that has issued from 

the crater of a mountain, the more elevated is its cone of 
aahea in prop()rtion to the perpendicular height of the vol­
CIllO itself. Nothing is more itriking, under this point of 
view, than the dift'erenee of structure between Vesuviua, the 
peak of Tenerift'e, and Picbincha. I have chosen this last 
volCllollO in preference, because its summi~ enters scarcely 
within the llinit of the perpetual 8l1OW8. The cone of Ooto­
paD, the form of which is the most el~ and most regular 
known, is 540 toises in height; but it 18 impossible to decide 
whether the wholeoftlwl'maBB is covered with ashes. 

"_of t.be ~o1caa_. Total height Height of the Proportion of 
cone covered the cone to the 

in toiles. with ..... total height. 

V..- . . 606 200 ~ 

Peak ofTeneriII'e .. 1904 84 Jr 

JIiebineba . . 2490 240 is 

This table seems to indicate, what we shall have an op­
portunity of proving more amply hereafter, that the peak of 
Teneri1l'e belongs to that group of great volcanoes, which, 
like Etna ad Antisana, have had more copious eruptions 
flom their sides than from their summits. Thus the crater 
at the erlremity of the Piton, which is called the Oaldera, 

,. I·"'" measured the summit of Pichincha, that is the lmall moun­
tain ecmred with ashes above the llano del Vulcan, to the north of Aho 
de ChllquirJ. This mountain hu not, however, the regular form of a cone. 
A. to Veauvtus, I have indicated the mean height of the Sugar. loaf, oa 
1IlC01IDt of the great dift'enmce between the two edgea of the crater. 
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is extremely small. Its diminutive size struck M. de Borda, 
and other travellers, who took little interest in geological 
investigations. 

As to the nature of the rocks which compose the soil of 
Teneri1fe, we must first distinguish between productions of 
the present volcano, and the range of basaltic mountains 
which surround the ;Peak, and which do not rise more than 
five or six hundred toises' above the level of the ocean. 
Here, 88 well as in Italy, Mexico, and the Cordilleras of 
Quito, the rocks of trap-formation. are at a distance from 
the recent currents of lava; everything shows that these 
two classes of substances, though they owe their o~ to 
~ phenomena, date from very different periods. It is 
nnportant to geology not to confound the modem currents of 
lava, the heaps of basalt, green-stone, and phonolite, dis.. 
persed over the primitive and secondary formations, with 
those porphyroid masses having bases of co= felclsJ>ar, t 
which perhaps have never been perfectly 1iq . but which 
do not less belong to the domain of volcanoes. 

In the island of Teneriffe, strata of tufa, puzzolana, and 
cm.y, separate the range of basaltic hills from the currents or 
recent lithoid lava, and from the eruptions of the ,.present 
volcano. In the same manner as the eruptions of .I!.'pOmeo 
in the island of Ischia, and those of J orullo in Mexico, have 
taken place in countries covered with trappean porphpy, 
ancient basalt, and volcanic ashes, so the peak of Teyde has 
raised itself amidst the wrecks of suomarine volcanoes. 
Notwithstanding the difference of composition in the recent 
lavas of the Peak, there is a certain regularity of position, 
which must strike the naturalist least akilled in geo~osy. 
The great elevated plain of Retama separates the b~ 
basaltic, and earthlike lava, from the vitreous and feldsparry 

• The trap-formation includes the basalts, green.stone (grtlllltria). 
the trappean porphyries, the phonolites or porphynchiet'er, &c. 

t These petrosiliceoUl mUIeB contain vitreoUl and often calcined 
crystals of feldspar, of amphibole, of pyrolene, a little of olivine, but 
scarcely any quarts. To this very ambiguoUl formation belong the 
trappean porphyries of Chimboruo and of Riobamba in America, of the 
Duganean mountains in Italy, and of the Siebengebirge in Germany; u 
well u the domite. of tile Great-Sarcouy, of Puy-de-D&me. of the Little 
Cleirsou, and of one part of the Puy-Chopine in Auvergne. 
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Java, the basis of which is obsidian, pitch-stone, and phono~ 
lite. This phenomenon is the more remarkable, inasmuch as 
in Bohemia and in other parts of Europe, the porphyrschiefer 
with base of phonolite- covers also the convex summits of 
basaltic mountains. 

It has already been observed, that from the level of the sea to 
Portillo, and as far as the entrance on the elevated plain of 
the Retama, that is, two-thirds of the total height of the 
volcano, the ground is so covered with plants, that it is diffi.­
cult to make geological observations. The currents of lava, 
which we discover on the slo~e of Monte Verde, betweel;l. 
the beautiful spring of DornaJito and Caravel&, are black 
IIl8IiI8eB, altered by decomposition, sometimes porous, and 
with very oblong pores. The basis of these lower lavas is 
rather wacke than basalt; when it is :l~~gy, it resembles 
the amygdaloidst of Frankforl-on-the- . e. Its fracture 
is generaIly irregular; wherever it is conchoidal, we may 
presume that the cooling has been more rapid, and the mass 
has been exposed to a less powerful pressure. These cur­
rents of lava are not divided into rel!lllar prisms, but into 
very thin layers, not very regular in their inclination; they 
contain mnch olivine, small grains of magnetic iron, and 
augite, the colour of which often varies from deep leek­
green to olive green, and which might be mistaken for 
crystallized olivine, though no transition from one to the 
other of these substances exists.:t: Amphibole is in general 
very rare at Teneriffe, not only in the modern lithoid lavas, . 
bnt also in the ancient basalts, as has been observed by 
M. Cordier, who resided longer at the Canaries than any 
9ther mineralogist. Nepheline, leu cite, idocrase, and meio­
nita have not yet been seen at the peak: of Teneriffe; for a 
reddish-gray lava, which we found on the slope of Monte 
Verde, and which contains small microscopic crystals, 
appe81'l\ to me to be a close mixture of basalt and anal-

• Klingstein. Werner. 
t Wakkenartiger mande1stein. Steinkaute. 

:I: Steffens, Handbuch der Oryktognolie, tom. i, I. 364. The crystals 
which Mr. Frielleben and myself have made known under the denomina­
tion of foliated olivine (bliUtriger oUllin) belong, according to Mr. 
Karsten, to the pyroxene augite. Journal des Mines de Freiberg, 1791, 
p.215. 

TOL. I. K 

DlgIIlZed by Coogle 



98 GEOLOGY Ol!' TBJI PEAl[. 

cime. - In like manner the lava of Scala, with which the 
city of Naples is paved, contains a close :mixture of basalt, 
nepheline, and leucite. With respect to this last substance, 
which has hitherto been observeCl only at Vesunus and in 
the environs of Rome, it exists perhaps attbe peak of Tene­
rifFe, in the old currents of lava now covered by more 
recent ejectiOD.B. Vesuvius, during a long series of years, 
has also thrown out lavas without leucites: and if it be true, 
as M. von Buch has rendered very probable, that these 
crysta.ls are formed only in the currents which flow either 
frOm the crater itself, or very near its brink, we must not be 
surprised at not finding them in the lavas of the peak. 
The latter almost all proceed from lateral eruptions, ana con­
sequently have been exposed to an enormous pressure in the 
interior of the volcano. 

In the plain of Retama, the basaltic lavas disappear under 
heaps of alihes, and pumice-stone reduced to powder. Thence 
to the summit, from 1,500 to 1,900 toises in height, the vol­
cano exhibits only vitreous lava with bases of pitch-stonet 
and obsidian. These lavas, destitute of amphibol& and 
mica, are of a blackish brown, often varying to the deepest 
olive green. They contain large crystals of feldspar, which 
are not fissured, and seldom vitreous. The analogy of thoee 
decidedly volcanic masses with the resinite porphyries: of 
the valley of Tribisch in Saxony is very' remarkable; but 
the latter, which belong to an extended and meta.lliferous 
formation of porphyry, often contain quartz, which is want. 
ing in the modem lavas. When the basis of the lavas of 
the Malpa)'8 changes from pitchstone to obsidian, its colour 
is paler, and is mixed with ~y; in this case, the feldspal" 
passes by imperceptible gradations from the common to the 
vitreous. Sometimes both varieties meet in the 8&1De frag­
ment, as we observed also in the trappean porphyries of the 
valley of Mexico. The feldsparry lavas of the Peak, of a 
much less black tinge than those of Ano in the island of 

• This 8ubs~ce, which M. Dolomieu discovered in the amygdaloid! 
of Catania in Sicily, and which accompanies the stilbitea of Fuss in 
Tyrol, forms, with the chabaaie of Hally, the genus Cubicit of Werner. 
M. Cordier found at Tenerilfe xeolite in an amygdaloid which covers the 
baaalts of La Punta di Naga. 

t PetrosiIex reainite. HaUy. 
: Pecbatein-porphyr. Werner. 
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JJchia, whiten at the edge of the crater from the effect of 
the acid vapoUl'B; but internally they are not found to be 
colourle88 like that of the feldsparry lavas of the Solfatara 
at Naples, which J,>Elrfectly resemble the trappean porphyries 
at the foot of Chimborazo. In the middle of the Malpaya, 
at the height of the cavem of ice, we found. among the 
vitreous lavas with pitch-stone and obsidian bases, blocks 
of real greenish-gray, or mountain-green phonolite, with a 
smooth fracture, and divided into thin lamiIUe, sonorous and 
keen edged. These masses were the lJ801De as the porphyr­
schiefer of the mountain of Bilin in Bohemia; we recogniSed 
in them small long crystals of vitreous f~ar. 

This regular disposition of lithoid basaltic lava. and feld­
sparry vitreous lava is analogous to the phenomena of all 
trappean mountains; it reminds us of those phonolites lying 
in ,ery ancient basalts, those close mixtures of augite and 
feldspar which cover the hills of wacke or porous amyg­
daloids: but why are the porphyritic or feldsparry lavas 
of the Peak found only on the summit of the volcano P 
Should we conclude from this position that they are of 
mare recent formation than the lithoid basaltic lava, which 
oontains olivine and augite P I cannot admit this last hypo­
thesis j for lateral eruptions may have covered the felds~arry 
nucleus, at a period when the crater had ceased its activity. 
At Vesuvius also, we perceive small crystals of vitreous felii­
spar only in the very ancient lavas of the Somma.. These 
1&'88, setting aside the leucite, very nearly resemble the 
phonolitic ejections of the Peak of Tenerift'e. In general, 
the farther we go back from the period of modem eruptions, 
the more the currents increase both in size and extent, 
aequiring the character of rocks, by the regularity of their 
~tion, by their division into parallel strata, or by their 
lIIdependence of the present form of the ground. 

Tlie Peak of Tenerift'e is, next to Lipari, the volcano that 
has produced most obsidian. This a.bundance is the more 
striking, as in other regions of the earth, in Iceland, in Hun­
M, in Merico, and in the kingdom of Quito, we meet with 
obsidians only at great distances from burning volcanoes. 
~metimes they are scattered over the fields in angular 
pieces j for instance, near Popayan, in South America j at 
other times they form isolated rocks, as at Quinche, near 

:0:2 
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Quito. In other places (and this circumstance is very re­
markable), they are disseminated in pearl-stone, as at Cina­
pecuaro, in the province of Mechoacan,· and at the Cabo de 
Gates, in Spain. At the peak. of Teneriffe the obsidian is not 
found towards the base of the volcano, which is covered with 
modem lava: it is frequent only towards the summit, espe­
cially from the/lain of Retama, where very fine specimens 
may be collecte. This peculiar position, and the circum­
stance that the obsidian of the Peak. has been ejected by a 
crater which for ages past has thrown out no flames, favour 
the opinion, that volcanic vitrifications, wherever they are 
found, are to be considered as of very ancient formation. 

Obsidian, jade, and Lydian-stone,t are three minerals, 
which nations ignorant of the use of copper or iron, have 
in all ages employed for making keen-edged weapons. We 
see that wandering hordes have dragged with them, in their 
distant journeys, stones, the natural position of which the 
mineralogist has not yet been able to determine. Hatchets 
of jade, covered with Aztec hieroglyPhics, which I brought 
from Mexico, resemble both in theD" form and nature those 
made use of by the Chula, and those we find among the 
South Sea islanders. The Mexicans dug obsidian ttom 
mines, which were of vast extent; and they employed it for 
making kIdves, sword-blades, and razors. In like manner 
the Guanches, (in whose language obsidian was called tabona,) 
fixed splinters of that mineral to the ends of their lancea 
They carried on a considerable trade in it with the neigh­
bouring islands j and from the consumption thus occasioned, 
and the quantity of obsidian which must have been broken 
m the course of manufacture, we may presume that this 
mineral has become scarce from the lapse of ages. We are 
surprised to see an Atlantic nation substituting, like the 
natives of America, vitrified lava for iron. In both coun­
tries this variety of lava was employed as an object of orna.­
ment: and the mhabitants of Quito made beautiful looking­
glasses with an obsidian divided into parallellaminm. 

There are three varieties of obsidilin at the Peak.. Some 
form enormous blocks, several toises long, and often of a 
spheroidal shape. We might suppose that they had been 

* To the west of the city of Mexico. 
t Lydischeratein. 
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thrown out in a softened state, and had afterwards been sub­
ject to a rotary motion. 'I.'hey conta,in a quantity of vitreous 
feldspar, of a snow-white colour, and the most brilliant 
pearly lustre. These obsidians are, nevertheless, but little 
transparent on the edges; they are almost opaque, of a 
brownish black, and of an imperfect conchoidal fracture. 
They pass into pitch-stone; and we may consider them as 
porphyries with a basis of obsidian. The second variety is 
found in fragments much less considerable. It is in general 
of a greenish black, sometimes of murky gray, very seldom of 
a perfect black, like the obsidian of 'Hecla and Mexico. Its 
fracture is perfectly conchoidal, and it is extremely transpa­
rent on the edges. I have found in it neither amphibole nor 
pyroxene, but some small white points, which seem to be 
feldspar. None of the obsidians of the Peak appear in those 
gray masses of pearl or lavender-blue, striped, and in sepa­
rate wedge-formed pieces, like the obsidian of Quito, Menco, 
and Lipari, and wnich resemble the fibrous pl&tes of the 
~stalites of our glass-houses, on which Sir James Hall, 
Dr. Thompson, and M. de Bellevue, have published some 
curious observations .• 

The third variety of obsidian of the Peak is the most 
remarkable of the whole, from its connexion with pumice­
stone. It is, like that above described, of a greenish blll(lk, 
sometimes of a murky gray, but its very thin p1ates alternate 
with layers of pumice-stone. Dr. Thomson's fine collection 
at Naples contained similar examples of lithoid lava of Ve­
BUvius, divided into very distinct plates, only a line thick. 
The fibres of the pumice-stone of the Peak are very seldom 
parallel to each other, and perpendicular to the strata of 
obsidian; they are most commonly irregular, asbestoidal, like 
fibrous glass-gall; and instead of being disseminated in the 
obsidian, like crystali~s,. they are found simply adhering to 
one of the external surfaces of this substance. During my 
stay at Madrid, M. Hergen showed me several specimens 
in the mineralogical collection of Don Jose Clavijo; and for 

• The name crystalites has been given to the crystalized thin plates 
observed in glass cooling slowly. The term gltulteni:led gltulB is employed 
by Dr. Thompson and others to indicate glass which by slow cooling is 
wholly unvitrified, and has assumed the appearance of a fossil su b­
ltance, or real glfl88oltrme. 
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a lon1J!;e the Spanish mineralogists considered them as 
furnis' undoubted proofs, that pumice-stone owes ita 
origin to obsidian, in some degree deprived of colour, and 
sw£ed. by volcanic fire. I was formerly of this opinion, 
which, however, must be understood to refer to one variety 
only of pumice. I even thought, with many other geologists, 
that obsidian, so far from being vitrified lava, belonged to 
rocks that were not volcanic; and that the fire, forcing ita 
way through the basalts, the green-stone rocks, the phono­
lites, and the porphyries with ·bases of pitchstone and obsi. 
dian, the lavas and pumice-stone were no other than these 
same rocks altered by the action of the volcanoes. The 
deprivation of colour and erlraordinary swelling which the 
greater part of the obsidians undergo in a forge-fire, their 
transition into pitch-stone, and their position in regions very 
distant from burning volcanoes, appear to be phenomena 
very difficult to reconcile, when we consider the obsidians 
as volcanic glass. A more profound study of nature, new 
journeys, and ·observations made on the productions of 
burning volcanoes, have led me to renounce tliose ideas. 

It appears to me at present extremel! probable, that obsi­
dians, and porphyries with bases of obsidian, are vitrified. 
masses, the cooling of which has been too rapid to change 
them into lithoid lava. I consider even the pearlstone as 
an unvitrified obsidian: for among the minerals in the 
King's cabinet at Berlin there are volcanic glasses from 
Lipari, in which we see striated crystalites, of a pearl-gray 
colour, and of an earthy appearance, forming giadual a}>': 
proaches to a granular lithOId lava, like the pearlstone of 
Cinapecuaro, in Mexico. The oblong bubbles observed in 
the obsidians of everr continent are incontestible proofs of 
their ancient state of igneous fluidity; and Dr. Thompson 
possesses specimens from Lipari, which are very instructive 
m this point of view, because fragments of red porphyry, or 
porphyry lavas, which do not entirely fill up tlie caVities of 
the obsidian, are found enveloped in them. We might say, 
that these fragments had not time to enter into complete 
solution in the liquified mass. They contain vitreous feld­
spar, and augite, and are the same as the celebrated c0-
lumnar porphyries of the island of Panaria, which, without 
having been part of a current of lava, seem raised up in the 
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form of hillocks, like many of the porphyries in Auvergne, in 
the Euganean mountains, and in the Cordilleras of the Andes. 

The objections against the volcanic origin of obsidians, 
founded on their speedy 1088 of colour, and their swellin~ 
.by a slow fire, have been shaken by the ingenious expen­
menta of Sir James Hall. These experiments prove, that a 
stone which is fusible only at thirty-eight degrees of Wedg­
wood's pyrometer, yields a glass that softens at fourteen 
degrees; and that this glass, melted again and unvitrified 
(glastenized), is fusible again only at thirt,-five degree of the 
same pyrometer. I applied the blo~lpe to some black 
pumice-stone from the volcano of the we of Bourbon, which, 
-on the slightest contact with the 1Iame, whitened and melted 
into an enamel. 

But whether obsidians be primitive rocks which have un­
dergone the action of volcanic fire, or lavas repeatedly melted 
·within the crater, the origin of the pumice-stones contained 
in the obsidian of the Peak. of Teneriffe is not less pro­
blematic. This subject is the more worthy of being inves­
tigated, since it is generally interesting to the geology of 
vOlcanoes; and since that excellent mineralogist, M. Fleuriau 
de Bellevue, after having examined Italy and the adjacent 
islands with great attention, affirms, that it is highly im­
probable that pumice-stone owes its origin to the swelling 
of obsidian. 

The experiments of M. da Camara, and those I made in 
1802, tend to support the opinion, that the pumice stones 
adherent to the obsidians of the Peak of Teneriffe do not 
unite to them accidentally, but are produced by the expan­
sion of an elastic fluid, which is disengaged from the compact 
vitreous matter. This idea had for a long time occupied the 
mind of a person highly distinguished for his talents and re­
putation at Quito, who, unacquainted with the labours of the 
mineralogists of Europe, had devoted himself to researches 

-on the volcanoes of his country. Don Juan de Lare&, 
one of those men lately sacrificed to the fury of faction, 
had been struck with the phenomena exhibited by obsidians 
exposed to a white heat. He had thought, that, wherever 
Tolcanoes act in the centre of a country covered with por­
phyg with base of obsidian, the elastic fluids must cause a 
ewalling ofthe liquified mass, and perfonn an important part in 
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the earthquakes preceding eruptions. Without adopting an 
opinion, which seems somewhat bold, I made, in concert with 
Y. La.rea, a series of experiments on the tumefaction of the 
volcanic vitreous substances at Teneriffe, and on those which 
are found at Quinche, in the kingdom of Quito. To judge 
of the augmentation of their bulk, we measured pieces ex­
posed to a forge-fire of moderate heat, by the water they 
displaced from a cylindric glass, enveloping the spongy JIl888 
with a thin coating of wax. According to our experiments, 
the obsidians swelled very unequally: those of the Peak and 
the black varities of Cotopaxi. and of Quinche increased nearly 
five times their bulk. 

The colour of the pumice-stones of the Peak leads to 
another important observation. The sea of white ashes 
which encii-cl.es the Piton, and covers the vast plain of 
Retama, is a certain proof of the former activity of the 
crater: for in all volcanoes, even when there are lateral 
eruptions, the ashes and the rapilli issue conjointly with the 
va;pours only from the opening at the SUIDIDlt of the moun­
tam. Now, at Teneriffe, the black rapilli extend from the 
foot of the Peak to the sea-shore; while the white ashea, 
which are only pumice ground to powder, and among which 
1 have discovered, with a lens, fragments of vitreous feldspar 
and pyroxene, exclusively occuJ.>y the region next to the 
Peak. This peculiar distributIon seems to confirm the 
observations made long ago at Vesuvius, that the white 
ashes are thrown out last, and indicate the end of the erup­
tion. In proportion as the elasticity of the vapours dimi­
nishes, the matter is thrown to a less distance; and the 
black rapilli, which issue first, when the lava has ceased 
running, must necessarily reach farther than the white ra-

. pilli. The latter appear to have been exposed to the action 
of a more intense me. 

1 have now examined the exterior structure of the Peak, 
and the composition of its volcanic productions, from the 
region of the coast to the top of tIie Piton :-1 have en­
deavoured to render these researches interesting, by com­
paring the phenomena of the volcano of reneriffe with those 
that are observed in other regions, the soil of which is equally 
undermined by subterranean fires. This mode of viewing 
~llture in the wriversality of her relations is no doubt ad-
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verse to the rapidity desirable in. an itinerary; but it a~ 
pears to me that, in a narrative, the principal end of which IS 
the progress of physical knowledge, every other consideration 
ouglit to be subservient to those of instruction and utility. 
By isolating facts, travellers, whose labours are in every other 
respect valuable, have given currency to many false ideas of 
the pretended contrasts which Nature offers in Africa, in 
New Holland, and on the ridge of the Cordilleras. The great 
geological phenomena are subject to regular laws, as well 
as the forms of plants and animals. The ties which unite 
these phenomena, the relations which exist between the 
varied forms of organized beings, are discovered only- when 
we have acquired the habit of ,viewing the globe as a great 
whole; and when we consider in the same point of view the 
composition of rocks, the causes which alter them, and the 
productions of the soil, in the most distant regions. 

Ha.ving treated of the volcanic substances of the isle of 
Teneriffe, there now remains to be solved a question inti­
mately connected with the precedin,.r investigation. Does 
the archipelago of the Ca.Ilal7 IslancIs contain any rocks of 
primitive or secondary formatIon; or is there any production 
observed, that has not been modified by fire P ThIS interest­
ing problem has been considered by the naturalists of Lord 
Macartney's expedition, and by those who accompanied cap­
tain Baudin in his voyage to the Austral regions. Their 
opinions are in direct opposition to each other; and the 
contradiction is the more striking, as the question does not 
refer to one of those geological reveries which we are ac­
customed to call systems, but to a positive fact. 

Doctor Gillan imagined that he observed, between Laguna 
and the port of Orotava, in very deep ravines, beds of primi­
tive rocks. This, however, is a mistake. What Dr. Gillan 
calls somewhat vaguely, mountains of hard ferruginous clay, 
are nothing but an alluvium which we find at the foot of 
every volcano. Strata of clay accompany basalts, as tufas 
accompany modern lavas. Neither M. Cordier nor myself 
observed in any part of TeneriH'e a primitive rock, either 
in its natural place, or thrown out by the mouth of the 
Peak; and the absence of these rocks characterizes almost 
every island of small extent that has an unextinguished 
volcano. We know nothing positive of the mountains of 
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the Azores; but it is certain, that the island of Bourbon 
88 well 88 Tenerift'e, exhibits only a heap of lavas and 
basalts. No Tolcanic rock rean ita head, either on the 
GI'08 Morne, or on the volcano of Bourbon, or on the colos­
sal pyr&Dlid of Cimandef, which is perhaps more elevated 
than the Peak of the Canary Islands. 

Bory St. Vincent nevertheless 8II8erted, that lavas includ­
ing fragments of granite have been found on the elevated 
plain ofJaltama; and M. BroU880nnet informed me, that on a 
hill above Guimar, fragments of miClHllate, containing beau­
tiful .plates of apecular iron, had been found. I can affirm 
not~ reapecting the ~ of this latter statement, 
which It woUld be so much the more important to verify, as 
M. Poll, of Naples, is in possession of a fragment of rock 
thrown out by Vesuvius,. which I found to be a real mica.­
slate. Every thing that tends to enlighten us with respect 
to the site of the volcanic fire, and the position of rocks 
8uhject to its action, is highly interesting to geology. 

ft is ~ssible, that at the Peak of Tenerift'e, the fragments 
of primitive rocks thrown out by the mouth of the volcano 
may be less rare than they at present appear to be, and 
may be heaped together in some ravine, not yet. visited 
by travellers. In fact, at Vesuvius, these same fragments 
are met with only: in one single 1?lace, at the F08B& Grande, 
where they are hidden under a thick layer of ashes. If this 
ravine had not long ago attracted the attention of natura.1iats, 
when masses of granular limestone, and other primitive rocks, 
were laid bare by the rains, we might have thought them 88 

rare at Vesuvius, as they are, at least in appearance, at the 
Peak of Tenerifi'e. 

* In the valuable collection of Dr. Thomson, who resided at Naples 
till 1805. is a fragment of lava enclosing a real granite, which is composed 
of reddish feldspar with a pesrly lustre like adularia, quartz, mica. horn­
blende, and, what is very remarkable, lazulite. But in general the 
masses of known primitive rocks, (I mean those which perfectly resemble 
our granites, our gneiss, and our mica -slates) are very rare in lavas; the 
substances we commonly denote by the name of granite, thrown out by 
Vesuvius, are mixtures .of nepheline, mica, and pyroxene. We are igno. 
rant whether these mixtures constitute rocka lUi gmeri8 placed under 
granite, and consequently of more ancient date; or simply form either 
intermediate atrata or veins, in the interior of the primiti'fll mountains, the 
tops of which appear at the surface of the globe. 
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With respect to the fragments of granite, gneiaa, and 
mica-alate, found on the shores of Santa Cruz and Orotava, 
they were probably brought in shipe ae ballast. They no 
more belong to the soil where they lie, than the feldsparry 
JaV88 of Etna, seen in the pavements of Hamburgh and other 
towns of the north. The naturalist is exposed to a thousand 
errors, if he lose sight of the changes, produced on the sur­
face of the globe by the intereourse between nations. We 
might be led to say, that man, when expatriating himl8~ is 
desirous that everything should change country with him. 
Not only plante, insects, and different species ot sma.1l qua­
drupeds, follow him IICl"OI8 the ocean j ltis active industry 
covers the aborea with rocks, which he baa torn from the 
BOil in distant climes. 

Though it be certain, that no BCienti1ic observer hae 
hitherto found at Teneri1fe primitive strata, or even those 
trappean and ambiguous porphyries, whi"h constitute the 
bll8es of Etna, and of several volcanoes .of the Andes, we 
must not conclude from this isolated fact, that the whole 
archipe~ of the Oanaries is the production of submarine 
fires, The island of Gomera contains mountains of granite 
and ~slate j and it.is, undoubtedly, in these very ancient 
rocks, that we must seek there, as well as on all other parts 
of the globe, the centre of the volcanic action. Amplnoole, 
aometimespure and forming intermediate strata, at other 
times mixed with ~te, as in the basanites or basalts of the 
ancients, ma.y, of Itl8~ furnish all the iron contained in the 
black and stony lavas. This quantity amounts in the baealt 
of the modern nrineralogiBts only to 0'20, while in amphi­
bole it exceeds 0'30, 

From several well-informed persons, to whom I addressed 
myself, I learned that there are calcareous formations in the 
Great Canary, Forteventura, and Lancerota,· I was not 
able to determine the nature of this secondary rock j but it 
appears certain, that the island of TenerUfe is altogether 
deStitute of it j and that in its alluvial lands it exhibits 
only clayey calcareous tufa, alternating with volcanic brec­
cia, said to contain, (near the village oC La Rambla, at 
Calderas, and near Candelaria,) plants, imprints of fishes, 

• At Lan~rota calcareous stone i. bamed to lime with a fire made ot 
the alhulaga, a new _peels of thomy and arborelCent Sonchus. 
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buccinites, and other fossil marine productions. M. CordieI' 
brought away some of this tufa, which resembles that in 
the environs of Naples and Rome, and contains fragments 
of reeds. At the Salvages, which islands La Perouse took 
at a distance for masses of BCOrim, even fibrous gypsum is 
found. 

I had seen, while herborizing between the por!; of Orotava 
and the garden of La Paz, heaps of grayish calcareous stones, 
of an imperfect conchoidal fracture, and analogous to that of 
Mount Jura and the Apennines. I was informed that'these 
stones were extracted from a quarry near Rambla; and that 
there were similar quarries near Realejo, and the mountain of 
Roxas, above Adexa. This information led me into an error. 
As the coasts of Portugal consist of basalts covering calca­
reous rocks containing shells, I imagined that 110 trappean 
formation, like that of the Vicentin in Lombardy, and of' 
Harutsh in Africa., might have extended from the banks of 
the Tagus and Cape St. Vincent as far as the Canary Islands; 
and that the basalts of the Peak might perhaps conceal a 
secondary calcareous stone. These conjectures exposed me 
to severe animadversions from M. G. A. de Luc, who is 
of opinion that every- volcanic island is onll an accumula­
tion of lavas and SCOrIa). M. de Luc declares It is impossible 
that real lava should contain fragments of vegetable sub­
stances. Our collections, however, contain pieces of trunks 
of palm-trees, enclosed and penetrated by the very liquid 
lava of the isle of Bourbon. 

Though Teneriffe belongs to a group of islands of consi­
derable extent, the Peak exhibits nevertheless all the charac­
teristics of 110 mountain rising on a solitary islet. The lead 
finds no bottom at 110 little distance from the ports of Santa 
Cruz, Orotava, and Ga.rachico: in this respect it is like St. 
Helena. The ocean, as well as the continents, has its moun­
tains and its plains; and, if we except the Andes, volcanic 
cones are formed everywhere in the lower regions of the globe. 

As the Peak rises amid 110 system of basalts and old lava, 
and as the whole part which is visible above the surface of 
the waters exhibits burnt substances, it has been supposed 
that this immense pyramid is the effect of 110 progressive 
accumulation of lavas; or that it contains in its centre 
a nucleus of primitive rocks. Both of these suppositions 
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appear to me ill-founded. I think there is as little ~ro­
b&bility that mountains of granite, gneiss, or prinutive 
calcareous stone have existed where we now see the tops 
of the Peak, of Vesuvius, and of Etna, 88 in the plains 
where almost in our own time has been formed the volcano 
of J orulio, which is mO,re than 110 third of the height of 
Vesuvius. On examining the circumstances which IWcom­
panied the formation of the new island, called Sabrin", 
in the archipelago of the Azores j. on carefully readin'g 
the minute and simple narrative, given by the Jesuit 
Bourguignon of the slow appearance of the islet of the 
little Kameni, near Santorino j we find that these extra­
ordinary eruptions are generally preceded by 110 swelling 
of the softened crust of the globe. Rocks appear above 
the waters before the flames force their way, or lava 
issue from the crater: we must distinguish between the 
nucleus raised up, and the mass of lavas and SCOM, which 
successively increases its dimensions. ' 

It is true that from all existing records of revolutions 
of this kind, the perpendicular height of the stony nucleus 
appears never to have exceeded one hundred and fifty or 
two hundred toises j even taking into the account the depth 
of the sea, the bottom of which had been lifted up: but 
when considering the great effects of nature, and the in­
tensity of its forces, the bulk of the masses must not deter 
the geologist in his speculations. Every thing indicates 
that the physical changes of which tradition has preserved 
the remembrance, exhibit but 110 feeble image of those 
gigantic catastrophes which have given mountains their 
present form, changed the positions of the rocky strata, 

• At Sabrina island, near St. Michael's, the crater opened at the foot 
of a solid rock, of almost a cnbical form. This rock, surmounted by 
a smaU elevated plain perfectly level, is more than two hundred toises in 
breadth. Its formation was anterior to that of the crater, into which, a 
f_ days after its opening, the sea made an irruption. At Kameni, the 
smoke was not even visible till twenty -six days after the appearance of 
the upheaved rocks. Phil. 7raRl. vol. xni, p. 69 and 200, vol. xxvii., p. 
353. All these phenomena. on which Mr. Hawkins collected very 
valuable observations during his abode at Santorino, are unfavourable to 
the idea commonly entertained of the origin of volcanic mountains. They 
are usually ascribed to a progressive accnmulation of liquified matter, and 
the dift'usion of lavas issuing frolll a central mouth. 
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and buried aea-ehells on the summits of the higher Alps_ 
Doubtless, in those remote times which preceded the exist­
ence of the human race, the raised cru.st of the globe pro­
duced those domes of trappean porphyry, those hilli of 
isolated basalt on vast elevated plaiiis, those solid nuclei 
which are clothed in the modern laVas of the Peak, of Etna, 
and of Coto})ari. The volcanic revolutions have succeeded 
each other &l'ter long intervals, and at very diiFerent periods: 
of this we see the vestiges in the transition mountains, in 
the secondary strata, and in those of alluVium. Volcanoes 
of earlier date than the sandstone and calcareous rocks 
have been for ages extinguished; those which are yet in 
activity are in general surrounded' only with breccias and 
modem tufas; but Bothing hinders us from admitting, that 
the archipelago of the Canaries may exhibit some real rocks 
of secondary formation, if we recollect that sub~ean 
fires have been there rekindled in the midst of a. system of 
basalts and very ancient lavas. 

We seek in vain in the Periplus of Hanno or of Scylax 
for the first written notions on the eruptions of the Peak of 
Tenerift'e. Those navigators sailed timidly along the coast, 
anchoring every evening in some bay, and had no know­
le~e of a volcano distant fifty-six leagues from the coast 
of lfrica. Hanno nevertheless relates, that he saw torrents 
of light, which seemed to fall on the sea; that every night 
the coast was covered with fire; and that the great moun­
tain, called the OM of tlul GoM, appeared to throw '!l? 
sh~ts of flame, which rose even to ilie clouds. But thi8 
mountain, situated northward of the island of the Gorilli, 
formed the western extremity of the Atlas chain; and it 
is "also very uncertain whether the flames seen by Hanno 
were the effect of some volcanic eruption, or whether they 
must be a.ttributed to the custom, common to many 
nations, of setting fire to the forests and dry grass of the 
savannahs. In our own days similar doubts were enter­
tained by the naturalists, who, in the voyage of d'Entre­
casteaux, saw the island of Amsterdam covered with a thick 
smoke. On the coast of the Ca.ra.cas, trains of reddish 
fire, fed by the b~ grass, appeared to me, for several 
nights, under the delUBlve semblimce of a. current of lava, 
descending from the mountains, and dividing itself into 
several branches. 
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Though the nat'1'8tiVetl of Hanno and Scylax, in the state­
m which they have reached us, contain no passage which we 
CIIIl reasonably apply ~ ~he Canary Islands, it is very pro­
bable that the Carthaginians, and even the Phamicians, had 
80IIle knowled~ of the Peak of Teneriffe. In the time of 
PIato and Aristotle, vague notions of it had reached the 
Greeks, who considered the whole of the coast or Africa, 
beyond the Pillars of Hercules, as thrown into disorder by 
the fire of volcanoes. The Abode of the BlesBed, which was 
sought first in the north, beyond the Riphman mountains, 
among the Hyperboreans, and next to the south of Cyre­
naica, was supposed to be situated in regions that were con­
sidered to be westward, being the direction in which the 
world known to the ancients terminated. The name of For­
tunate lalands was long in as vague signification, as that of 
El Dorado among the conquerors of America. Happiness 
WBII thought to reside at the end of the earth, as We Beek 
for the most exquisite enjoyments of the mind in an ideal 
world beyond the limits of reality. 

We must not be surprised that, previous to the time of 
Aristotle, we find no oocurate notion respecting the Canary 
Islands and the volcanoes they contain, among the Greek 
geograj)hers. The only nation whose navigations extended 
toward the west and the north, the Carthaginians, were 
interested in throwing a veil of mystery over those distant 
regions. While the senate of Carthage was averse to any 
partial emigration, it fointed out those islands as a place 
of refuge in times 0 trouble and public misfortune; they 
were to the Carthaginians 'what the free soil of America has 
become to Europeans amidst their religious and civil' dis­
sensions. 

The Canaries were not better known to the' Romans till 
eightr-four years before the reign of Augustus. A private 
indiV1dual was desirous of executing the project, whicn wise 
foresight had dictated to the senate of Carthage. Sartorius, 
conquered bY' Sylla, and weary of the din of 'WILl', looked 
out for a safe and peaceable retreat. He chose the For­
tunate Islands, of which a delightful picture had been 

* The idea of the happiness, the great civilization, and the riches 
of tbfl inhabitants of the north, was common to the Greeks, to the 
people of India, ad to the Mexicans. 
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ilrawn for him on the shores of Bmtica. He carefully com­
bined the notions he acquired :trom travellers; but in the 
little that has been transmitted to us of those notions, and 
in the more minute descriptions of Sebosus and J uba, there 
is no mention of volcanoes. or volcanic eruptions. Scarcely 
can we recognise the isle of Teneriffe, and the snows with 
which the summit of the Peak is covered in winter, in the 
name of Nivaria, given to one of the Fortunate Islands. 
Hence we might conclude, that the volcano at that time 
threw out no flames, if it were allowable so to interpret the 
silence of a few authors, whom we know only by short 
fragments or dry nomenclatures. The naturalist vainly 
seeks in history for documents of the first eruptions of the 
Peak; he nowhere finds any but in the language of the 
Guanches, in which the word Echerde denotes, at the same 

. time, hell and the volcano of Tenerifi"e. 
Of all the written testimonies, the oldest I have found 

in relation to the activity of this volcano dates from the 
beginning of the sixteenth centlll1' It is contained in the 
narratiTe of the voyage of AlOYSIO Cadamusto, who landed 
at the Canaries in 1505. This traveller was witness of no 
eruptions, but he positively affirms that, like Etns., this 
mountain burns without interruption, and that the fire has 
been seen by christians held in slavery by the Guanches of 
Teneriffe. The Peak, therefore, was not at that time in 
the state of repose in which we find it at present; for it is 
certain that no navigator or inhabitant of Tenerifl'e has 
seen issue from the mouth of the Peak, I will not say 
flames, but even any smoke visible at a distance. It would 
be well, perhaps, were the funnel of the Caldera to open 
anew; the lateral eruptions would thereby be rendered le88 
violent, and the whole group of islands would be less en­
dangered by earthquakes. 

The eruptions of the Peak have been very rare for two 
centuries past, and these long intervals appear to charac­
terize volcanoes highly elevated. The smallest one of all, 
Stromboli, is almost always burning. At Vesuvius, the erup­
tions are rarer than formerly, though still more frequent 
than those of Etna and the Peak of Teneriffe. The colossal 
summits of the Andes, Cotopaxi and Tungurahua, scarcely 
have an eruption once in a century. We may say, that 
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in active volcanoes the frequency of the eruptions is in the 
inverse ratio of the height and the mass. The Peak also 
had seemed extinguished during ninety-two yellJ"B, when, in 
1798, it made its last eruption by a lateral opening formed 
in the mountain of Chahorra. In this interval Vesuvius 
had sixteen eruptions. . 

The whole of the mountainous part of the kingdom of 
Quito may be considered as an immense volcano, occupying 
more than seven hundred square leagues of surface, and 
throwing out flames by different cones, known under the 
particular denominations of Cotopaxi, Tungurahua, and 
Pichincha. The group of the Canary Islands is situated 
on the same sort of submarine volcano. The fire makes 
its way sometimes by one and sometimes by another of 
these islands. Teneriffe alone contains in Its centre an 
immense pyramid terminating in a crater, and throwing out, 
from one century to another, lava by its flanks. In the 
other islands, the different eruptions have taken place in 
various parts; and we nowhere find those isolated moun­
tains to which the volcanic effects are confined. The 
basaltic crust, formed by ancient volcanoes, seems every­
where undermined; and the currents of lava, seen at Lan­
cerota and Palma, remind us, by every geological affinity, 
of the eruy,tion which took place in 1301 at the island of 
Ischia, amId the tufas of Epomeo. 

The exclusively lateral action of the peak of Teneriffe is a 
geological phenomenon, the more remarkable as it contri. 
butes to make the mountains which are backed by the prin­
cipal volcano appear isolated. It is true, that in Etna and 
Vesuvius the great flowings of lava do not proceed from the 
crater itself, and that the abundance of melted matter is 
generally in the inverse ratio of the height of' the opening 
whence the lava is ejected. But at Vesuvius and Etna a 
lateral eruption constantly terminates by flashes of flame 
and bl ashes issuing fi:om the crater, that is, from the 
summIt of the mountain. At the Peak this phenomenon 
has not been witnessed for ages: and yet recently, in the 
eruption of 1798, the crater remained quite inactIve. Its 
bottom did not sink in; while at Vesnvius, as ~I. von 
Buch has observed, the greater or less depth of the 

VOL. I. I 
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crater is an infaJlible indication of the proximity of a ilew 
eruption. 

I might terminate these geological sketches by enquiring 
into the nature of the combustible which has fed for 80 many 
thousands of yea.rs the fire of the peak of Tenerifi'e ;-1 :Jli! 
examine whether it be sodium or potassium, the m . 
basis of some earth, carburet of hydrogen, or pure sul~~; 
combined with iron, that bvrns in the volcano ;-but wis . 
to limit myself to what may be the object of direct obsel"­
vation, I shall not take upon me to solve a. problem for which 
we have not yet sufficient data.. We know not whether we 
may conclude, from the enormous quantity of sulphur con­
tained in the crater of the Peak, that it is this substance 
which keeps up the heat of the volcano; or whether the 
fire, fed by some combustible of an unknown nature, effects 
merely the sublimation of the sulphur. What we learn 
from observation is, that in craters which are still b~, 
sulphur is very rare; while a.ll the ancient volcanoos end m 
becoming sulphur-pits. We might presume that, in the 
former, the sulphur is combined WIth oxygen, while, in 
the latter, it is merely sublimated; for not~ hitherto 
authorises us to admit that it is formed in the mteriol' of 
volcanoes, like ammonia. and the neutral salts. When we 
were yet ~ua.in.ted with sulphur, except 88 disseminated 
in the muriatiferous gypsum and in the Alpine limestone, 
we were almost forced to the belief, that in every part of 
the globe the volcanic fire acted on rocks of seconWiry for­
mation; but recent observations have proved that sulphur 
exists in great abundance in those primitive rocks which 80 

many phenomena. indicate as the centre of the volcanic 
action. Near Alausi, at the back of the Andes of Quito, I 
found an immense quantity in a bed of qua.rtz, which formed 
a layer of mica-slate. This fact is the more important, as it 
is in strict conformity with the conclusions deduced from the 
observation of those fragments of ancient rocks which are 
thrown out intact by volcanoes. 

We have just considered the island of Tenerifi'e merely in 
a geological point of view; we have seen the Peak towering 
amid fractured strata. of basalt and mandelstein; let us 
examine how these fused masses have been gradua.lly 
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&domed with vegetable clothing, what is the distribution 
of plants on the steep declivity of the volcano, and what 
is the aspect or physiognomy ot vegetation in the Canary 
Islands. 

In the northern part of the temperate zone, the crypto­
gamous plants are the first that cover the stony crust of 
the globe. The lichens and mOSBeS, that develoJ?e their 
foliage beneath the snOWIl, are succeeded by gramma and 
other phanerogamous plants. This order of vegetation 
diifers on the borders of the torrid zone, and in the 
eountries between the tropics. We there find, it is true, 
whatever some travellers may have asserted, not only on 
the mountains, but also in humid and shady/laces, almost 
on Ii level with the sea, Funaria, Dicranum, an Bryum; and 
these genera, among their numerous species, exhibit several 
which are common to Lapland, to the Peak of Teneriffe, 
and to the Blue Mountains of Jamaica.· Nevertheless, in 
~Emeral, it is not by mosses and lichens that vegetation 
m the countries near the tropics begins.· In the Canary 
Islands, as well as in Guinea, and on the rocky coasts of 
Peru, the first vegetation which prepares the soil are the suc­
culent plants; the leaves of which, provided with an infinite 
number of orificest and cutaneous vessels, deprive the am­
bient air of the water it holds in solution. Fixed in the 
crevices of volcanic rocks, they fonn, as it were, that first 
layer of -vegetable earth with which the currents of lithoid 
lava are clothed. Wherever these lavas are soorified, and 
where they have a shining surface, as in the basaltic mounds 
to the north of . Lancerota, the development of vegetation is 
extremely slow, and many ages may pass away before shrubs 
can take root. It is only when lavas are covered with tufa 
and ashes, that the volcanic islands, losing that appearance of 
nudity'which marks their origin, bedeck themselves in rich 
and brilliant vegetation. 

* This extraordinary fact was first observed by M. Swarz. It was 
ClOnfirmed by M. Willdenouw when he careful examined our herbals, 
eepecially the collection of cryptogamous plsnts, which we gathered on 
the tops of the Andes, in a region of the world where organic life is 
totally diiferent from that of the old world. 

t The poreB corticQUfI) of M. Decandolle, discovered by Gleichen, and 
figured by Hedwig. 

12 

DlgIIlZed by Coogle 



116 ZONE OJ!' V lNEB. 

In its present state, the island of Tenerift'e, the Ohinerfl. 
of the Guanches, E)xhibits five zones of plants, which we 
may distinguish by the names-region of vines, region of 
laurels, region of pines, region of the retama, and region 
of grasses. These zones are ranged in stages, one above 
another, and occupy, on the stee.p declivity of the Peak, a 
perpendicular height of 1750 tolses; while fifteen degrees 
farther north, on the Pyrenees, snow descends to thirteen or 
fourteen hundred toises of absolute elevation. If the plants 
of Tenerift'e do not reach the summit of the volcano, it is 
not because the perpetual snow and the cold of the sur­
rounding atmospliere mark limits which they cannot pass; 
it is the scarified lava of the Malpays, the powdered and 
barren pumice-stone of the Piton, which impede the nu.gra­
tion of plants towards the brink of the crater. 

The first zone, that of the vines, extends from the sea-shore 
to two or three hundred toises of height; it is that which is 
most inhabited, and the only part carefully culti,vated. In 
the low regions, at the port of Orotava, and wherever the 
winds have free acceSB, the centigrade thermometer stands 
in winter, in the months of January and February, at noon, 
between fifteen and seventeen degrees; and the greatest 
hents of summer do not exceed twenty-five or twenty-six 
degrees. The mean temperature of the coasts of Teneriife 
appears at least to rise to twenty-one degrees (16·So Reau­
'mur); and the climate in those parts keeps at the medium 
between the climate of Naples and that of the torrid zone. 

The region of the vines exhibits, among its vegetable pro­
ductions, eight kinds of arborescent Euphorbia; Mesem­
brianthema, which are multiplied from the Cape of Good 
Hope to the Peloponnesus; the Cacalia KleinIa., the Dra­
crena, and other plants, which in their naked and tortuous 
trunks, in their succulent leaves, and their tint of blueish 
green, exhibit distinctive marks of the vegetation of Africa.. 
It is in this zone that the date-tree, the plantain, the 
sugar-cane, the Indian fig, the Arum Colocasia, the root 
of which furnishes a nutritive fecula., the olive-tree, the 
fruit trees of Europe, the vine, and corn are cultivated. 
Corn is reaped from the end of March to the beginning of 

* Of Chinerfe the Europeans have Cormed, br corruption, Tchinerilf'e 
and Teneritre. 
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May; and the culture of the bread-fruit tree of Otaheite, 
that of. the cinnamon tree of the Moluccas, the coffee-tree 
of Arabia, and the cacao-tree of America, have been tried 
lrith success. On several points of the coast -the country 
aasumes the character of a tropical landscape; and we 
perceive that the region of the palms extends beyond the 
limits of the torrid zone. The chamrerops and the date-tree 
lIourish in the fertile plains of Murviedro, on the coasts of 
Genoa, and in Provence, near Antibes, between the thirty­
ninth and. forty-fourth degrees of latitude; a few trees of 
the latter specles, planted withia the walls of the city of 
:Rome, resist even the cold of 2'50 below freezing point. 
1M if the south of Europe as yet only partiaJly shares the 
gifts lavished by nature on the zone of p8.1ms, the island of 
Teneriffe, situated on the parallel of Egypt, southern Persia, 
and Florida, is adorned with the greater part of the vegetable 
forms which add to the majesty of the landscape in the 
Jegions near the equator. 

On reviewing the different tribes of indigenous plants, 
we regret not finding trees with small pinnated leaves, and 
arborescent gramina. No species of the numerous familr 
of the sensitive-plants has migrated as far as the archi­
pelago of the Canary Islands, while on both continents 
they have been seen in the thirty-eighth and fortieth 
degrees of latitude. On a more careful examination of 
the plants of the islands of Lancerota and Forteventura, 
which are nearest the coast of Morocco, we may perhaps 
find a few mimosas among many other plants of the African 
!ora. 

The second zone, that of the laurels, comprises the woody 
part of Teneriffe: this is the region of the springs, which 
gosh forth amidst turf always verdant, and never parched 
with drought. Lofty forests crown the hills leading to the 
volcano, and in them are found four species of laurel, - an oak 
nearly resembling the Quereus Turnerit of the mountains of 
Tln"bet, the Visnea mocanem, the Myrica Fays. of the Azores, 
a native olive (Olea excelsa), which IS the largest tree of this 
zone, two species of Sideroxylon, the leaves of which are 
* Laurus indica, L. fcetens, L. nobills, and L. Til. With these trees 

ue mingled the :Ardisie excelsa, Rhamnus gIandnlollUS, Erica arborea, 
and E. wO. 

t Qnerens C8lI&1ieIJaiI, BroU8lODnet. 
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extremely beautiful, the ArbutuB callicarpa, and other ever­
~n trees of the family of myrtles. Bindweeds, and an 
lvy very different from that of Europe (Hedera. canariensis) 
entwine the trunks of the laurels; at their feet vegetate a 
numberless quantity of fems,- of which three speciest alone 
descend as low as the region of the vines. The soil, covered 
with mosses and tender grass, is enriched with the flowers 
of the Campanula aurea, the Chrysanthemum J?inna;tifidum, 
the Mentha ca.nariensis, and several bushy speCles of Hype­
ricum.t Plantations of wild and grafted chesnut-trees form 
&. broad border round the region of the springs, which is the 
greenest and most agreeable of the whole. 

In the third zone (beginning at nine hundred toises or 
absolute height), the last groups of Arbutus, of Myrica Fay&, 
and of that beautiful heath known to the natives by the 
name of Texo, appear. This zone, four hundred toises in 
breadth, is entirely filled by a vast forest of pines, among 
which mingles the Juniperus cedro of Broussonnet. The 
leaves of these pines are very long and stiff, and they sprout 
sometimes by pairs, but oftener by, threes in one sheath.' 
Having had no opportunity of examining the fructification, 
we cannot say whether this species, which has the appear­
ance of the Scotch fir, is really different from the eighteen 
species of pines with which we are already acquainted in 
Europe. M. Decandolle is of opinion that the pine of 
Teneriffe is equally distinct from the Pinus atlantica of 
the neighbouring mountains of Mogador, and from the :pine 
of Aleppo, § which belongs to the basin of the Mediter­
ranean, and does not appear to have passed the Pillars of 
Hercules. We met witli these last pines on the slope of the 
Peak, near twelve hundred toilles above the level of the 

* Woodwardia radicans, Asplenium palmatum, A. canarienaia, A. lati­
folium, Nothalama Buboordata, Trichomanes canariensis, T. speciosum. 
and Davallia cauarienais. 

t Two Acrostichums and the Ophyoglossum lusitanicum. 
:t Hypericum canariense, H. ftoribuudum, and H. glandulosum. 
§ Pinua halepensis. M. Decandolle observes, that this species, which 

is not found in Portugal, but grows on the Mediterranean shores of France. 
Spain, and Italy, in Asia Minor, and in BarbAry. would be better named 
Pinus mediterranea. It composes the principal part of the pine. forests 
of the south.east of France, where Gouan and Gerard have confounded 
it with the Pinus sylvestri.. It comprehends the Pinus halepensis, Mill •• 
Lamb., ani Desfont., and the Pinna maritima, Lamb. 
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sea. In the Cordillems of NeW' Spain, under the torrid zone, 
the Mexican pines extend to the height of two thousand 
toiBes. Notwithstanding the similarity of structure existing 
between the different species of the Bame genus of plants, 
each of them requires a certain degree of temperature and 
rarity in the ambient air to attain its due growth. If in 
temperate climates, and wherever snow falls, the uniform 
heat of the soil be somewhat above the mean heat of the 
atmosphere, it is probable that at the height of Portillo the 
roots of the pines draw their nourishment from a soil, in 
which, at a certain depth, the thermometer rises at most to 
nine or ten degrees. 

The fourth and fifth zones, the regions of the retama and 
the gramina, occupy heights equal to the most inaccessible 
summits of the Pyrenees. It is the sterile part of the island 
where heaps of pumice-stone, obsidian, and broken lava, form 
impediments to vegetation. We have already spoken of 
those Howery tufts of alpine broom (Spamum nublgenum), 
which form oases amidst a vast desert of ashes. Two her­
baceous plants, the Scrophularia glabrata and the Viola chei­
ranthifolia, advance even to the Malpays. Above a turf 
scorched by the heat of an African sun, an arid soil is over­
spread. by the Cladonia paschalis. Towards the summit of 
the Peak the Urceolarea and other plants of the family of 
the lichens, help to work the decomposition of the scorified 
matter.· By this unceasing action of organic force the empire 
of Flora is extended over islands ravaged by voroanoes. 

On surveying the different zones of the vegetation of 
Teneriffe, we perceive that the whole island may be consi­
dered 88 a forest ot' laurels, arbutus, and pines, containing 
in its centre a naked and rocky soil, unfit either for pastur­
age or cultivation. M. Broussonnet observes, that the archi­
pelago of the Canaries may be divided into two groups of 
18Iands; the first comprising Lancerota and Forteventura, 
the second Teneriffe, Canary, Gomera, Ferro, and Palma. 
The appearance of the vegetation essentially differs in these 
two groups. The eastern islands, Lancerota and Forteven­
tum, consist of extensive plains and mountains of little 
elevation; they have very few s:prings, and bear the appear­
ance, still more than the other Islands, of having been sepa­
rated from the continent. The winds blow in the Bame 
direction, and at the same periods: the Euphorbia mauri-
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tanica, the Atropa frutescens, and the arborescent Sonchus, 
vegetate there in the loose sands, and afford, as in Africa, 
food for camels. The western group of the Canaries pre­
sents a more elevated soil, is more woody, and is watered 
by a greater number of springs. 

Though the whole archipelago contains several plants 
found also in Portugal,· in Spain, at the Azores, and m the 
north-west of Africa, yet a great number of species, and 
even some genera, are peculiar to Teneriffe, to Porto Santo, 
and to Madeira. Such are the Mocanera, the Plocama, the 
Boses, the Canarina, the Drusa, and the Pittosporum. A 
form which may be called northern, that of the cruciform 
plant,t is much rarer in the Canaries than in Spain and in 
Greece. Still farther to the south, in the equinoctial regions 
of both continents, where the mean temperature of the air 
rises above twenty-two degrees, the cruciform plants are 
scarcely ever to be seen. 

A question highly interesting to the history of the pro­
gressive marks of organization on the globe has .been very 
warmly discussed in our own times, that of ascertaining 
whether the polymorphous plants are more common i,n the 
volcanic islands. The vegetation of Teneriffe is unfavourable 
to the hypothesis that nature in new countries is but little 
aubject to permanent forms. M. Broussonnet, who resided 
so long at the Canaries, asserts that the variable plants are 
not more common there than in the south of Europe. May 

• M. Willdenow and myself found, among the plants of the peak of 
Tenerifl"e, the beautiful Satyrium diphyllum (Orchis cordats, Willd.). 
which Mr. Link discovered in Portugal. The Canaries have, in common 
with the Flora of the Azores, not the Dicksouia cuIcits, the ollly 
arborescent heath found at the thirty-ninth degree of latitude, but the 
Asplenium palmatum. and the Myrica Faya. This last tl"'!e is met with in 
Portugal, in a wild state. Count HOfl"mansegg has seen very old trunks 
of it; but it was doubtful whether it was indigenous. or imported into 
that part of our ('.ontinent. In refiecting on the migrations of plants, and 
on the geological possibility, that lands sunIr in the ocean may have 
heretofore united Portugal, the Azores, the Canaries. and the chain of 
AtIu, we conceive, that the existence of the Myrica Faya in western 
Europe is a phenomenon at least as striking as that of the pine of Aleppo 
would be at the Azores. 

t -Among the small number of cruciform species contained in the 
Flora of Tenerifl"e, we shall h~re mention Cheiranthus longifolius.I'Herit. j 
Ch. fructescens, Vent.; Ch. scoparius, Broun.; Erysimum bicorne. Aiton; 
Craw be strigosa. and C. llllvigata, BrouA. 
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it not to be presumed, that the polymorphous species, which 
are so abundant in the isle of Bourbon, are assignable to the 
nature of the soil and climate rather than to the newness of 
the vegetation P 

Before we take leave of the old' world to pass into the 
new, I must advert to a subject which is of general interest, 
because it belongs to the history of man, and to those 
fatal revolutions which have swept off whole tribes from the 
face of the earth. We inquire at the isle of Cuba, at St. 
Dom:~' and in Jamaica, where is the abode of the primi­
tive' bitants of those countries P We ask at Teneriffe 
what is become of the Guanches, whose mummies alone, 
buried in caverns, have escaped destruction P In the fif­
teenth century almost all mercantile nations, especially the 
Spaniards ana the Portuguese, sought for slaves at the 
Canary Islands, as in later times they have been sought on 
the coast of Guinea. - The Christian religion, which in its 
origin was so highly favourable to the liberty of mankind, 
served afterwards as a pretext to the cupidity of Europeans. 
Every individual, made prisoner before he received the rite 
of baptism, became a slave. At that period no attempt had 
yet been made to prove that the blacks were an intenne­
illate race between man and animals. The swarthy Guanche 
and the African negro were simultaneously sold in the market 
of Seville, without a question whether slavery should be the 
doom only of men with black skins and woolly hair. 

The archipelago of the Canaries was divided into several 
small states nostile to each other, and in many instances the 
same island was subject to two independent llrinces. The 
trading nations, influenced l)y the hideous policy still exer­
cised on the coast of Africa, kept up intestine warfare. One 
Guanche then became the property of another, who sold 
him to the Europeans; several, who preferred death to 
slavery, killed themselves and their children. The popu­
lation of the Canaries had considerably suffered by the slave 
trade, by the depredations of pirates, and .especially by a 
long penod of carnage, when Alonzo de Lugo completed the 
conquest of the Guanches. The surviving remnants of the 

• The Spanish historians speak,of expedition. made by the Huguenots 
of Rochelle to carry oft' Guanche slaves. I have some doubt respect­
ing these expeditions, which are eaid to have taken place subsequently to 
the year 1530. 
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race perished mostly in 14M, in the terrible pestilence called 
the 'lMOOrrfJ, which was attributed to the quantity of dead 
bodies left exposed in the open air by the Sp8.niardS after the 
battle of La Laguna. The nation of the Guanches was 
extinct at the beginning of the seventeenth century; a few 
old men only were found at Candelaria. and Guimar. 

It is, however, consoling to find that the whites have not 
always disdained to intermarry with the natives j but the 
Canarians of the present day, whom the Spaniards familiarly 
call Islenos (Islanders), have very powerful motives for 
denying this mixture. In a long series of generations time 
effaCes the characteristic marks of a race j and as the de­
scendants of the AndaJusians settled at Tenerift"e are them­
selves of dark complexion, we may conceive that intermar­
riages cannot have produced a percelltible change in the 
colour of the whites. It is very certain that no native of 
pure race exists in the whole island. It is true that a few 
Canarian families boast of their relationship to the last shep­
herd-king of Guimar, but these pretensions do not rest on 
very solid foundations, and are only renewed from time to 
time when some Canarian of more dusky hue than his coun­
trymen is promrted to solicit a commission in the service of 
the king of Spam. 

A short time after the discovery of America, when Spain 
was at the highest pinnacle of her glory, the gentle character 
of the Guanches was the fashionable topic, as we in our 
times laud the Arcadian ,pmocence of the inhabitants of 
Otaheite. In both these' llictures the colouring is more 
vivid than true. When natIOns, wearied with mental enjoy­
ments, behold nothing in the refinement of manners but the 
germ of depravitr, they are pleased with the idea, that in 
some distant regIOn, in the first dawn of civilization, infant 
society enjoys pure and perpetual felicity. To this senti­
ment Tacitus owed a 'part of his success, when he sketched 
for the Romans, subjects of the Omears, a picture of the 
manners of the inhabitants of Germany. Tlie same senti­
ment gives an ineffable charm to the narrative of tbose tra­
vellers wbo, at the close of the last century, visited the 
South Sea Islands. 

The inhabitants of tbose islands, too much vaunted (and 
previously anthropopbagi), resemble, under more than one 
point of view, tbe Guancbes of Tenerift"e. Both nationS" 
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were under the yoke of feudal government. Among the 
Guanches, this institution, which facilitates and renders a 
state of warfare perpetual, was sanctioned by religion. The 
priests declared to tne people: "The great Spirit, Achaman, 
created :first the nobles, the ackimtmceya, to whom he dis­
tributed all the goats that exist on the face of the earth. 
After the nobles, Achaman created the plebeians, ackictWIUJB. 
This younger race had the boldness to petition also for goats; 
but the supreme Spirit answered, that this race was destined 
to serve the nobles, and that they had need of no :property." 
This tradition was made, no doubt, to please the nch vasSals 
of the shepherd-kings. The faycan, or nigh priest, also exer­
cised the right of conferring nobility; and the law of the 
Guanches expressed that every achimencey who degraded 
himself by Dlllking a goat with his own hanils, lost his claim 
to nobility. This law does not remind us of the simplicity 
of " the Homeric age. We are astonished to see the usefUl 
labolll'8 of agriculture, and of pastoral life, exposed to con­
tempt at the very dawn of civilization. 

The Guanches, fumed for their tall stature, were the Pata­
gonians of the old world. Historians exaggerated the mus­
cular strength of the Guanches, as, previous to the voyage 
of Bougainville and Cordoba, colossal proportions were at­
tributed to the tribe that inhabited the southern extremity 
of America. I never saw Guanche mummies but in the 
cabinets of Europe. At the time I visited the Canaries they 
were very scarce; a considerable number, however, might be 
found if miners were employed to open the sepulchral caverns 
which are cut in the rock on the eastern slope of the Peak, 
between Arico and Guimar. These mummies are in a state 
of desiccation so singular, that whole bodies, with their inte­
guments, frequently do not weigh above six or seven pounds; 
or a third less than the skeleton of an individual of the 
same size, recently stripped of the muscular flesh. The 
conformation of the skull has some slight resemblance to 
that of the white race of the ancient Egyptians; and the 
incisive teeth of the Guanches are blunted, like those of the 
mummies found on the banks of the Nile. But this form of 
the teeth is the result of art; and on examining more care­
fully the physiognomy of the ancient Canarians, Blumenbach 
and other able anatomists have recognized in the cheek bones 
and the lower jaw perceptible dift'flrences from the Egyptian 
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mummies. On opening those of the Guanches, remains of 
aromatic plants are discovered., among which the Chenopo­
dium ambrosioides is constantly perceived: the bodies are 
often decorated with small laces, to which are hung little 
discs of baked earth, which appear to have served lUI nume­
rical signs, and resemble the .qUipp068 of the Peruvians, the 
Mexicans, and the Chinese. 

The population of islands being in general less exposed 
than that of continents to the effect of migrations, we may 
presume that, in the time of the Carthaginians and the 
Greeks, the archipelago of the Canaries was inhabited by 
the same race of men as were found by the Norman and 
Spanish conquerors. The only monument that can throw 
any light on the origin of the Guanches is their language; 
but unhappily there are not above a hundred and fifty words 
extant, and several express the same object, according to the 
dialect of the different islanders. Independently of these 
words, which have been carefully noted, there are still some 
valuable fragments existing in the names of a great number 
of hamlets, hills, and valleys. The Guanches, like the Bis­
cayana, the Hindoos, the Peruvians, and all primitive nations, 
named places after the quality of the soil, the shape of the 
rocks, the caverns that gave them shelter, and the ~ture of 
the tree that overshadowed the springs.· 

* It has been long imagined, thnt the language of the Guanches had no 
analogy with the living tongues; but since the travels of Hornemann, and 
the ingenious researches of Marsden and Venturi, have drawn the atten­
tion of the learned to the Berbers, who, like the Sarmatic'tribes, occupy 
an immense extent of country in the north of Africa, we find that several 
Guanche words hue common roots with words of the Chilha and Gebali 
dialects. We shall cite, for instance, the words: 

Heaven, in Gutmclie - Tigo; in Berieric,- Tigot. 
Milk. Aho;. Acho. 
Barley • Temasen; • Tomzeen. 
Basket • Carianas ; • Csrian. 
Water Aenum; Anan. 

I doubt whether this analogy is a proof of a common origin; but it is 
an indication of the ancient connexion between the Guanches and Berbers, 
a tribe of mountaineers, in which the ancient Numidians, Getuli, and 
Garamanti are confounded, and who extend themselves from the eastern 
extremity of Atlas by Harutsh and Fezzan, as far as the oasis of Siwah 
and Angela. The natives of the Canary Islands called themselves 
Guanches, from guan, man; as the Tonguese call themselves 6ye, and 
tono"i, which have the same signification as guano Besides, the nations 
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The greater attention we direct to the study of languages 
in a philosophical point of view, the more we must observe 
tltat no one of them is- entirely distinct. The language of the 
Guanches would appear still less so, had we any data re­
specting its mechanism and grammatical construction; two 
elements more important than the form of words, and the 
identity of sounds. It is the same with certain idioms, as 
with those organized beings that seem to shrink from all 
classification in the series of natural families. Their isolatell 
state is merely apparent; for it ceases when, on embracing a 
greater number of objects, we come to discover the interme­
diate links. Those learned enquirers who trace Egyptians 
wherever there . are mummies, hieroglyphics, or pyramids, 
will imagine perhaps that the race of TYPhon was united to 
the Guanches by the Berbers, real Atlantes, to whom belong 
the Tibboes and the Tuarycks of the desert: but this hypo­
thesis is supported by no analogy between the Berberic and 
Coptic languages, which are justly considered as remnants of 
the ancient Egyptian. 

The people who have succeeded the Guanches are de­
scended from the Spaniards, and in a more remote degree 
from the N ormans. Thou~h these two races have been 
exposed during three centunes past to the same climate, the 
latter is distinguished by the fairer complexion. The de­
scendants of the Normans inhabit the valley of Teganana., 
between Punta de N aga and Punta de Hidalgo. The names 
of Grandville and Dampierre are still pretty common in this 
district. The Canarians are a moral, sober, and religious 
people, of a less industrious character at home than in foreign 
countries. A roving and enterprising disJ>osition leads these 
islanders, like the Biscayans and Catalomans, to the Philip­
pines, to the Ladrone Islands, to America, and wherever 
there are Spanish settlements, from Chile and La Plata to 
New Mexico. To them we are in a great measure indebted 
for the progress of agriculture in those colonies. The whole 
archipelago does not contain 160,030 inhabitants, and the 
Iildi08 are perhaps more numerous in the new continent 
than in'their own country. 
who apeak the Berberic language are not aU of the same race; and the 
description which ScyJax gives, in his Periplus, of the inhabitanta of 
Cerne, a shepherd people of taU stature and long hair, reminds UB of the 
featnres which characterize the Canarian Guanches. 
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ClUPTJIR m. 
PURge from Tenerift'e to South America.-'.l'he Island of Tobago.­

Arrival at Cumana. 

WE left the road of Santa Cruz on the 25th of June, and 
,directed our COUl'Se towards South America. We soon lost 
sight of the Canary Islands, the lofty mountains of which 
were covered with a reddish vapour. The Peak alone ap­
peared from time to time, as at intervals the wind dispersed 
the clouds that enveloped the Piton. We felt, for the :first 
time, how strong are the impressions left on the mind from 
the aspect of those countries situated on the limits of the 
torrid zone, where. nature appears at once so rich~ so 
various, and so majestic. Our stay at Teneriffe had been 
very short, and yet we withdrew from the island as if it had 

.long been our home. 
Our passage from Santa. Cruz to Cumana, the most 

. eastern part of the New Continent, was very fine. We 
cut the tropic .of Cancer on the 27th; and though the 
Pizarro was not a very fast sailer, we made, in twenty dars, 
the nine hundred leagues, which sepa1,'ll<te the coast of Africa 

. from that of the New Continent. We passed fifty leagues 
west of Cape Bojador, Cape Blanco, and the Cape Verd 
islands. A few IaDd birds. which had been driven to sea by 
the unpetuosity of the willd followed us for several days. 

The latitude diminished rapidly, from the parallel of 
Madeira to the tropic. When we reached the zone where 
the trade-winds are constant, we crossed the ocean from 
east to west, on a calm· sea, which the Spanish sailors call 
the Ladies' Gulf, el Golfo de las Damas. In proportion as 
we adva.nced towards the west, we found the trade-winds fix 
to eastward. 

These winds, the most generally adopted theory of which 
is explained in a celebrated treatise 01 Halley, - are a phe-

• The existence of an upper current of air, which blows constantly 
from the equator to the poles, and of a lower current, which blows from 
the poles to the equator, had already been admitted, as M. Arago bas 
shown, by Hooke. The ideas of tbe celebrated English naturalist are 
developed ill a Dilcourse on Earthquakea, pllbliabed ill 1686. It I think 
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nomenon much more complicated than most persons admit. 
In the Atlantic Ocean, the longitude, as -well as the decli­
nation of the sun, influences the direction and limits of the 
trade-winds. In the direction of the New Continent, in 
both hemispheres, these limits extend beyond the tropics 
eight or nine degrees; while in the vicinity of Africa, the 
variable winds prevail far beyond the parallel of 28 or 27 
degrees. It is to be regretted, on account of the progress 
of meteorology and navigation, that the c~s of the 
currents of the equinoctial atmosphere in the Pacific 
are much less known than the variation of these same 
currents in a sea that is narrower, and influenced by the 
proximity of the coasts of Guinea and Brazil. The dif. 
ference with which the strata of air flow back from the two 
poles towards the equator cannot be the same in every 
degree of longitude, that is to say, on points of the globe 
where the continents are of very different breadths, and 
where they stretch away more or less towards the poles. 

It is known, that in the passage from Santa Cruz to 
Cumana, as in that from Acapulco to the Philippine Islands, 
seamen are scarcely ever under. the necessity of working 
their sails. We pass those latitudes as if we were descending 
a river, and we might deem it no hazardous undertaking 
if we made the voyage in an open boat. Farther west, on 
the coast of St. Martha and in the Gulf of Mexico, the 
trade-wind blows impetuously, and renders the sea very 
stormy.-

The wind fell gradually the farther we receded from the 
African . coast: it was sometimes smooth water for several 
hours, and these short· calms were regularly interrupted by 
electrical phenomena. Black thick clouds, marked by strong 
outlineil, rose on the east, and it seemed as if a squall would 
have forced us to hand our topsails; but the breeze fresh· 

(adds he) that lIlYeral phenomena. which are preaented by the atmo­
sphere and the ocean, especially the winds, may be explaiued by the 
polar currenta."-Hooke's Posthumous Works, p. 364. 

• The Spanish sailors call the rongh trade-winds at Carthagena in the 
West Indias 10. bri80tell de SfJ1Ita Martlla; and in the Gulf of Mexico, 
la.II brizllB pardllB. These latter winds are accompanied with a gray and 
dowlysky. 
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ened anew, there fell a few large drops of ~, and the 
storm dispersed without our hearing any thlmder. Mean­
while it was curious to observe the effect of several black, 
isolated., and very low clouds, which passed the zenith. We 
felt the force of the wind augment or diminish progressively, 
according as small bodies of vesicular vapour aJ>proached 
or' receded, while the electrometers, furnished WIth a long 
metallic rod and lighted match, showed no change of electric 
tension in the lower strata of the air. It is by help of 
these squalls, which alternate with dead calms, that the 
passage from the Canary Islands to the Antilles, or southern 
coast of America, is made in the months of June and July. 

Some Spanish navigators have lately proposed going to 
the West Indies and the coasts of Terra-Firma by a course 
different from that which was taken by Columbus. They 
advise, instead of steering directly to the south in search. 
of the trade-winds, to change both latitude and longitude, 
in a diagonal line from Cape St. Vincent to America. This 
method., which shortens the way, cutting the tropic nearly 
twenty degrees west of the point where it is commonly cut 
by pilots, was several times successfully adopted by Admiral 
Gravina. That able commander, who fell at the battle of 
Trafalgar, arrived in 1802 at St. Domingo, by the oblique 
passage, several days before the French fleet, though orders 
of the court of Madrid would have forced him to enter 
Ferrol with his squadron, and stop there some time. 

This new system of navigation shortens the passage from 
Cadiz to Cumana one-twentieth; but as the tropic is 
attained only at the longitude of forty degrees, the cnance 
of meeting with contrary winds, which blow sometimes from 
the south, and at other times from the south-west, is more 
unfavourable-. In the old system, the disadvantage of 
making a longer passage is compensated by the certainty 
of catching the trade-winds in a shorter space of time, and 
keeping them the greater part of the passage. At the time 
of my abode in the Spanish colonies, I witnessed the arrival 
of several merchant-ships, which from the fear of privateers 
had chosen the oblique course, and had had a very short 
passage. 

Nothing can equal the beauty and mildness of the climate 
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of the equinoctial region on the ocean. While the trade­
wind blew strongly, the thermometer kept at 23 or 24 
degrees in the day, and at 22 or 22·5 degrees during the 
night. The charm of the lovely climates bordering on the 
equator, Can be fully enjoyed only by those who have under. 
taken the voyage from Acapulco or the coasts of Chile to 
Europe in a very rough season. What a contrast between 
the tempestuous seas of the northern latitudes and the regions 
where the tranquillity of nature is never disturbed! If the 
return from Merico or South America to the coasts of Spain 
were as expeditious and 88 agreeable as the passage from the 
old to the new continent, thl.' number of Europeans settled 
in the colonies would be much less considerable than it is at 
present. To the sea which surrounds the Azores and the 
Bermuda Islands, and which is traversed in returning to 
Europe by the high latitudes, the Spaniards have given 
the singular name of Golfo de la& YeguaB (the Mares' Gulf). 
Colonists who are not accustomed to the sea, and who have 
led solitary lives in the forests of Guiana, the savannahs ·of 
the Caracas, or the Cordilleras of Peru, dread the vicinity 
of the Bermudas more than the inhabitants of Lima fear at 
present the passage round Cllpe Horn. 

To the north of the Cape Verd Islands we met with great 
masses of floating seaweeds. They were the tropic grape, 
(Fucus natans), which grows on submarine rocks, only from 
the equator to the fortieth degree of north and south lati· 
tude. These weeds seem to indicate the existence of cur· 
rents in this place, as well as to south-west of the banks 
of Newfoundland. We must not confound the latitudes 
abounding in scattered weeds with those banks of marine 
plants, which Columbus compares to extensive meadows, 
·the sight of which dismayed the crew of the Santa Maria 
in the forty-second degree of longitude. I am convinced, 
from the comparison of a great number of journals, that 
in the basin of the Northern Atlantic there erist two banks 
of weeds very different from each other. The most exten­
sive is a little west of the meridian of Fayal, one of the 
Azores, between the twenty-fifth and thirty-sixth degrees 
of latitude. - The temperature of the Atlantic in those 

• It would appear that Phamician vessels came co in thirty days' sail, 
with an easterly wind," to the weedy Bea, which the Portuguese and 
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1atitudes is from sixteen to twenty degrees, sad" the llOlih. 
winds, which sometimes rage there very tem:{>estuously, drive 
Ioating isles of seaweed into the low latitudes 88. far 8& 
the parallels of twenty-four and even twenty degrees. 
Vessels returning to Europe, either from Monte Video or 
the Ca.pe of Good Hope, C1'088 these banks of FUCUl, which 
the Spanish pilots consider 88 at an equal distance from 
the Antilles and Canaries; and th.ey serve the less in­
structed mariner to rectify his longitude. The aecon.d bank 
of FucUB is but little known; it occupies. a much smaller 
space, in the twenty-second and twenty-sixth degrees of lati. 
tude, eighty leagues west of themeridi.a.n of the Bahama 
Islands. It is found on the p88Sage from the Caiques to the 
Bermudas. . 

Thouglt a species of seaweed-has been seen with stmns 
eight hundred feet long, the growth of these marine crypto­
~ being extremely rapid, it is neverthele88 certain, that 
m the latitude8 we have just deseribed, the Fuci, far from 
being fixed to the bottom, :O.oat in 88parate masses on the 
IR1l'fiwe of the water. In this state, the vegetation ean 
sea.rcely last longer than it would in the branch of a tree 
torn from its trunk; ·and in order to explain how moving 
masses are found for ages in the samb position, we must 
admit that they owe their origin to submarine rocks, which. 
lying at forty or sixty f&thoms' depth, continually supply 
what has been carried away by the equinoctial currents. 
Tlris current bears the tropic grape into the high latitudes, 
toward the coasts of Norway and France; and it is not the 
Gulf-stream, 88 some mariners think, which accumula.tes the 
Fucus to the south of the Azores. 

The caU88B that unroot these weeds at depths where it 
is generally thought the Bea is but slightly agitated, are not 
sufliciently known. We learn only, from the observations 
Spaniards call_ de z""g_. I have shown, in another place ("Views 
of Nature," Bohn's edition, p.46), that the pal.age of Aristotle, lk 
!lirtdJil. (ed. Duval, p. 1157), ca1l scarcel¥ be applied to the eoaatI of 
Africa, like an analogoDl paauge of the Periplus of Soylu. SUJIPO'ing 
that this sea, fUll of weedl, .which impeded the course of the Phoanician 
vesaela, was the _ de .lIrgtulO, we need not admit that the ancients 
navigated the Atlantic beyond thirty degreea of west longitude from the 
meridian of Paria. 

• The lJatlrelll of the Falkland I.lanclI ; Fucae giga,uteul, Penta-, 
Lamioaria PJrifera Lamour. . 
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of M. Lamouroux, that if the fucus adhere to the rocks 
with the greatest firmness before its fructification, it sep .. 
rates with great facility after that l!eriod, or during the Bea­
son which suspends its vegetation like that of the terrestrial 
plants. The fish and mollusca which gnaw the stems of the 
seaweeds no doubt contribute also to detach them from their 
roots. 

From the twenty-second de~e of latitude, we found the 
B11l'face of the sea covered With flying-fish,· which threw 
themselves up into the air, twelve, fifiieen, or eighteen feet, 
and fell down on the deck. I do not hesitate to speak on 
a subject of which voyagers discourse as frequently as of 
dolphins, sharks, se&-sic1mess, and the phosphorescence of 
the ocean. None of these topics can fail to afford in­
~ observations to naturalists, provided they make 
them their particular study. Nature is an inexhaustible 
80UlCe of investigation, and in proportion as the domain of 
science is extended, she presents herself to those who know 
how to· interrogate her, under forms which they have never 
yet examined. 

I have named the flying-fish, in order to direct the atten­
tion of naturaJists to the enormous size of their natatory 
bladder, which, in an animal of 6·4 inches, is 3·6 inches long, 
0-9 of an 'inch broad, and contains three cubic inches and a.. 
half of air. As thls bladder occupies more than half the size 
of the fish, it is probable that it contributes to its lightness. 
We may assert that this reservoir of air is more fitted for 
flying than swimming; for the experiments made by M. 
ProVenza! and myself have \>roVI}d, that, even in the species 
which are provided with this organ., it is not indispensably 
necessary for the ascending movement to the surfaCe of the 
water. In a. young flying-fish, 5·S inches long, each of 
the pectoral fins, which serve as wings, presented a sur­
face to the air of SiB- square inches. We observed, that 
the Dine branches of nerves, which go to the twelve rays 
of these fins, are almost three times the size of the nerves 
that belong to the ventral fins. When the former of 
these nerves are excited by galvanic electricity, the rays 
which support the membrane of the pectoral fin extend with. 
ive times the force with which the other fins move wheu 

• Emcoetus volitaDI. 
x2 
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galvanised by the same metals. Thus, the fish is capable 
of throwing itself horizontally the distance of twenty feet 
before retouching the water with the extremity of its fins. 
This motion has been aptly compared to that of a flat stone, 
which, thrown horizontally, bounds one or two feet above 
the water. Notwithstanding the extreme rapidity of this 
motion, it is certain, that the animal beats the air during 
the leap; that is, it alternately extends and closes its pec­
toral fins. The same motion has been observed in the flying 
scorpion of the rivers of Japan: they also contain a larg8 
air-bIadlier, with which the great part of the scorpions that 
have not the faculty of flying are unprovided. The flying­
fish, like almost all animals which nave gills, enjoy the 
power of equal respiration for a long time, both in water 
and in air, by the same organs; that is, by extracting the 
()xygen from the atmosphere as well as from the water 
in which it is dissolved~ They pass a great part of their 
life in the air; bnt if they escape from the sea to avoid 
the voracity of the Dorado, they meet in the air the Frigate­
bird, the .Albatross, and others, which seize them in their 
flight. Thus, on the banks of the Orinoco, herds of the 
Cabiai, which rush from the water to escape the cr0-

codile, become the prey of the jaguar, which awaits their 
arrival. 

I doubt, however, whether the flying-fish spring out of the 
water merely to escape the pursuit of their enemies. Like 
swallows, they move by thousands in a right line, and in a 
direction constantly opposite to that of the waves. In our 
own climates, on the brink of a river, illumined by the rays of 
the sun, we often see solitary fish fearlessly bound above the 
surface as if they felt pleasure in breathing the air. Why 
should not these gambols be more frequent with the flying­
fish, which from the strength of their pectoral fins, and tlie 
smallness of their s]?ecific gravity, can so easily support 
themselves in the all' i' I invite naturalists to examine 
whether other flying-fish, for instance the Exocretus exiliens, 
the Trigla volitans, and the T. hirundo, have as capacious an 
air-bladder as the flying-fish of the tropics. This last follows 
the heated waters of the Gulf-stream when they flow north­
ward. The cabin-boys amuse themselves with cutting oft" 
a part of the pectoral fins, and assert, that these wings grow 
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again; which seems to me not unlikely, from facte observed 
in other families of fishes. 

At the time I left Paris, e~eriments made at Jamaica by 
Pr. Brodbelt, on the air contained in the natatory bladder of 
~he sword-fish, had led some naturalists to think, that within 
the tropics, in sea-fish, that organ must be filled with pure 
oxygen gas. Full of this idea., I was surprised at finding in 
the air-bladder of the :O.yin~-fish only 0'04 of oxygen to 0'94 
of azote and 0'02 of carbomc acid. The proportion of this last 
gas, measured by the absorption of lime-water in graduated 
tubes, appeared more uniform than that of the oxygen, of 
which some individuals yielded almost double the quantity. 
From the curious phenomena observed by MM. Biot, Confi. 
g1iachi, and Delaroche, we might suppose, that the sword­
fish di88ected by Dr. Brodbelt had inhabited the lower strata 
of the ocean, where some fish- have as much as 0'92 of 
oxygen in the air-bladder. 

On the 3rd and 4th of July, we crossed that part of the 
Atlantic where the charts inilicate the bank of the Maal. 
stroom; and towards night we altered our course to avoid the 
danger, the existence of which is, however, as doubtful as that 
of the isles Fonseco and St. Anne. It would have been 
perhaps as prudent to have continued our course. The old 
charts are filled with rooks, some of which really exist, though 
most of them are merely the offspring of those optical illu­
sions which are more frequent at sea than in inl8Dd places • 
.As we approached the supposed Maal-stroom, we observed no 
other motion in the waters than the effect of a current which 
'bore to the north-west, and which hindered us from diminish­
ing our latitude as much as we wished. The force of this 
current a.ugments as we approach the new continent; it is 
modified by the configuration of the coasts of Brazil and 
Guiana., and not by the waters of the Orinoco and the 
Amazon, as 80me have supposed. 

From the time we entered the torrid zone, we were never 
weary of adm.iring, at night, the beauty of the southern sky, • 
which, as we advanced to the south, opened new constelfu­
tiona to our view. We feel an indescribable sensation when, 
On approaching the equator, and particularly on passing from 

* Trigla cucullul, 
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one hemisphere to the other, we see those stars, which we haTe 
contemplated from our infancy, yrogressively sink, and 1inaJly 
disappear. . Nothing awakens m the traveller a livelier re­
memlirance of the immense distance by which he is separatej 
from his country, than the aspect oran unknown firniameIi.t. 
The grouping 01' the stars of the first magnitude, some seat­
tered nebulm, rivalling in s}?lendour the milky way, and tracts 
of space remarkable for theIr extreme blackriess, give a pecu­
liar physiognomy to the southern. sky. This sight fills with 
admiration even those who, uninstructed in the several. 
branches of physical science, feel the same emotion of delight 
"in the contemplation of the heavenly vault, as in the view of 
"a beautiful landSC81?e, or a majestic site. A traveller needs 
not to be a botanist, to recognize the torrid zone by the 

" mere aspect of its vegetation. Without having acquired any 
notions of astronomy, without any acquaintance with the 
celestial charls of Flamstead and De la C&ille, he feels he is 
'not in Europe, when he sees the immense constellation of 
"the Ship, or the phosphorescent Clouds of Magellan, arise on 
'the horIZon. The heavens and the earth,-everything in the 
equinoctial regions, presents an exotic character. 

The lower regions of the air were loaded with vapoms for 
lIome days. We saw distinctly for the first time the t30uthem 
Cross only on the night of the 4th of July, in the sixteenth 
"degree of latitude. It was strongly inclined, and appeared 
from time to time between the clouds, the centre of which, 
furrowed by uncondensed lightninga, reflected a silvery light. 
If a traveller may be permitted to speak of bispersonal 
"emotions, I shall add, that on that night I experienced the 
realization of one of the dreams of my early youth. 

When we begin to fix our eyes on geographical maps, and 
to read the narratives of navigators, we feel for certain 
countries and climates a. sort of predilection, which we know 
not how to account for at a more advanced period of life. 
"These impressi~ns, however, exercise a considerable influence 
over our determinations; and from a sort of instinct we 
-endeavour to connect ourselves with o~ects on which the 
lnind has long been fixed as by a secret cbarm. At a period 
when 1 studied the heavens, not with the intention of devot­
ing myself to astronomy, but only to acquire 8 knowledge of 
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& stan, I waa disturbed by a feeling unknown to those who 
are devoted to sedentary life. It was painful to me to re­
nounce the hope of beholding the beautiful constellatioua 
near the south pole. Impatient to rove in the equinoctial 
regions, I cowd not raise my eyes to the starry firmament 
·without thinking of the Southern Croas, and recalling the 
.sublime paaaage of Dante, which the moat celebrated com­
mentators have applied to that constellation:-

.10 mi volsi a DIAD' deetra e poai mente 
All' altro polo, e vidi quattro stelle 
NOD viste mai fuorch' alIa prima.gente • 

. Goder parea 10 c:iel di lor tiammeUe ; 
o aettentrional vedovo sito 
PoichA privato aei di mirar queUe! 

The pleasure we felt on discovering the Southern Crou was 
warmly shared by those of the crew who had visited the colo­
nies.. In the solitude of the seas we hail a star as a friend, 

.from whom we have long been separated. The Portuguese 
and the ~pania.rds are peculiarly susceptible of this feeling j 
.a religions sentiment attaches them to a coDBtellation, the 
form Of which recalla the sign of the faith planted by their 
~ra in the deserts of the New World. 

The two great stars which mark the summit and the foot 
of the Cross having nearly the same right asCension, it 
follows that the constellation is almoat perpendicular at 
the moment when it passes the meridiaD... This cil'cum­
stance is known to the people of every nation situated 
beyODdthe tropics, or in the BOuthern heDllBphere. It has 
been observed atwhat hour of the night, in different seasons, 
the Cross is erect or inclined. It is a timepiece which 
advances very regularly nearly four minutes a-day, and no 
other group of stars affords to the naked eye an observa­
tion of time 80 easily made. How often have we heard our 
guides exclaim in the savannahs of Venezuela, or in the detmt 
extending from Lima to Truxillo, "Midnight is past, the 
Cross begins to bend!" How often those words reminded 
us of that affecting scene, where Paul and Virginia, seated 
near the source of the river of Lataniera, conversed together 
for the last time, and where the old man, at the sight of 
~e Southern Croll, warns them that it is. time to separate. 
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The last days of our passage were not so felicitous as the 
mildness of the clima.te and the caJ.mness of the ocean had 
led us to hope. The dangers of the sea did not disturb us, 
but the germs of a malignant fever became manifest on board 
our vessel as we drew near the Antilles. Between decks the 
ship was excessively hot, and very much crowded. From the 
time we passed the tropic, the thermometer was at thirty. 
four or thirty.six degrees. ~o sailors, several passengers, 
and, what is remarkable enough, two negroes from the coast 
of Guinea., and a mulatto child, were attacked with a disorder 
which appeared to be epidemic. The symptoms were not 
equally alimning in all the cases; nevertheless, several per­
sons, and eSI>ecially the most robust, fell into delirium after 
the second day. No fumigation was made. A Gallician 
surgeon, ignorant and phlegmatic, ordered bleedings, because 
he attributed the fever to what he called heat and corruption 
of the blood. There was not an ounce of bark on board; 
for we had omitted to take any with us, under the impression 
that this salutary production of Peru could not fail to be 
found on board a Spanish vessel. 

On the 8th of July, a sailor, who was near expiring, re­
covered his health from a circumstance worthy of being men­
tioned. His hammock was 80 hung, that there was not ten 
inches between his face and the deck. It was impossible to 
administer the sacrament in this situation; for, agreeably to 
the custom on board Spanish vessels, the viaticum must be 
carried by the light of tapers, and followed by the whole crew. 
The patient was removed into an airy place near the hatch­
way, where a small square berth had been formed with sail­
cloth. Here he was to remain till he died, which was an 
event expected every moment; but passing from an atmos­
phere heated, st~ant, and filled with miasma, into fresher 
and purer air, whlch was renewed every instant, he gradually 
revived from his lethargic state. His recovery dated from 
the day when he quitted the middle deck; and as it often 
happens in medicine that the same foots are cited in support 
of systems diametrically opposite, this recovery confirmed 
our doctor in his idea of the inft.ammation of the blood, and 
the necessity of bleeding, evacuating, and all the asthenic 
remediel. We soon felt the fatal effects of this treatment. 

For several days the pilot's reckoning differed r 12' in 
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longitude from that of my time. This difference was owing 
less to the general current, which I have called the current 
of rotation, than to that particular movement, which, draw­
ing the waters toward the north-west, from the coast of 
Brazil to the Antilles, shortens the passage from Cayenne to 
Guada.l.oupe.· On the 12th of July, I thought I might fore-

. tell our seeing land next day before sunrise. We were then, 
according to my observations, in latitude 10" 46', and west 
longitude 60° 54'. A few series of lunar distances confirmed 
the chronometrical result; but we were surer of the position 
of the vessel, than of that of the land to which we were 
directing our course, and which was 80 differently marked in 
the French, Spanish, and Englieh charts. The longitudes 
deduced from the accurate observations of Mell8l'8. Churruca, 
Fidalgo, and Noguera, were not then published. 

The pilots trusted more to the log than the timekeeper; 
they smiled at the prediction of so spet>dily making land, 
and thought themselves two or three days' sail frOm the 
coast. It was therefore with great pleasure, that on the 
13th, about six in the morning, I learned that very high 
land was seen from the mast-head, though not clearly, as 
it was surrounded with a thick fog. The wind blew hard, 
and the sea was Vf':ry rough. Large drops of rain fell at 
intervals, and every indication menaced tempestuous wea­
ther. The captain of the Pizarro intended to pass through 
the channel which separates the islands of Tobago and 
Trinidad; and knowing that our sloop was very slow in 
tacking, he was afraid of falling to leeward towards the· 
louth, and approaching the Boca del Drago. We were 
in fact surer of our longitude than of our latitude, having 
had no observation at noon since the 11th. Double alti­
tudes which I took in the morning, after Douwes's method, 
placed us in 11° 6' 5(1, consequently 15' I!.Orth of our 
reckoning. Though the result clearl, proved that the high 
land on the horizon was not Trinidad, but Tobago, yet 

• In the Atlantic Ocean ihere is a space where the water is constantly 
milky though the sea is very deep. This curious phenomenon exists in 
the ~nel of the island of Dominica, very near the 67th degree of longi­
tude. May there not be in thi& place lOme Bunken 90lcanic islet, more 
euterly still than Barbadoes 1 . • 
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. the captain eontinued to steer NNW, in &eal'Ch of this 
latter island. . 

An observation of the meridian altitude of the BUn fully 
confirmed the latitude obtained by Deuwes's method. No 
more doubt remained as to the position of the vell8el, with 
respect to the island, and we resOlved to double Cape North 
(Tobago) to pass between that island and Grenada, 8.nd steer 
towards a port in Margareta. 

The island of Tobago presents a verv picturesque aapect. 
It is merely: a heap of rocks carefully cultivated. The 
dazzling whiteness of the stone forms an agreeable COil­

trast to the verdure of some scattered tufts of trees. Cylin­
dric and very lofty cactuses crown the top of the mountains, 
and give a pecu.liar physiognomy to this tropical landscape. 
The sight of the trees alone is sufficient to remind the 
navigator that he has reached an American coast; for these 
cactuses are as exclusively peculiar to the New World, sa the 
heaths are to the Old. 

We crossed the· shoal which joins Tobago to the island of 
Grenada. The colour of the sea presented no visible change ; 
but the centW-ade thermometer, plunged into the water 
to the depth of BOme inches, rose on]l to 23°; while farther 
at sea ea8tward on the same parallel, and equally near the 
surface, it kept at 26'6". Notwithstandin.g the currents, 
the cooling of the water indicated the existence of the 
shoal, which is noted in only a very few charts. The 
wind slackened after sunset, and the clouds disappeared 
as the moon reached the zenith. The number of_falling 
stars was :very considerable on this and the following 
nights'; they appeared less frequent towards the north 
than the south over Terra Firma, which we began to coaat. 
This position seems to prove the in1luence of local causes 
on meteors, the nature of which is not yet auffieiently 
known to us. 

On the 14th at sunrise, we were insight of the Boca 
del Drago. We distin~hed Chacachacarreo, the most; 
westerly of the islands sltuated between Cape Paria and the 
north-west cape of Trinidad. When we were five leagues 
distant from the coast, we felt, near Punta dela Bo~ the 
effect of a particular current which carried the ship .souta-
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ward. The motion of the waters which flow thro~h tho 
Boca del Drago, and the action of the tides, OOC88lon an 
eddy. We C8.1!t the lead, and found from thirty-six to fortr­
three fathoms on a bottom of very fine green clay. Aceord­
ing to the rules established by Dampier, we ought not to 
haVe expected 80 little depth near a ooast formed by very 
high and perpendicular mountains. We continued to helWe 
thtl lead till we reached Cabo de tree Puntas· and we every 
where found shallow water, apparently indicating the pr0-
longation of the ancient coast. In these latitudes the 
temperature-of the sea was from twenty-three to twenty-four 
degrees, consequently from 1'5 to two degrees lower than 
in the open ocean, beyond the edge of the bank. 

The Cabo de -tres Puntas is, according to my obaerva­
tions, in 65° 4l .0" longitude. It seemed to us the more ele­
vated, as the clouds eoneealed the view of its indented top. 
The aspect of the mountains of Paria, taeir colour, and 
espeeia11y their generally rounded forms, made us sU8~ 
that the coast was granitic; but we afterwards recogmzed 
how delusive, even to those who have passed their liVes in 
scaling mountains, are impressions respecting the nature of 
rocks seen at a distance. 

A dead calm, which lasted several hours, permitted us 
te determine with exactness the intensity of the magnetic 
forces opposite the Cabo de tree Puntas. This inte~ 
was greater than in the open sea, to the east of the island of 
Tobago, in the ratio of from 237 to 229. During the calm 

. the current drew us on rapidly to the west. Its velocity 
was three miles an hour, and it increased 88 we approached 
the meridian of Testigos, a \leap of rooks which rises up 
amidst the waters. At the setting of the moon, the -sky 
was covered with clollds, the wind freshened anew, and 
the .rs.in deseendecl in one of those torrentB peouliar -to 
the torrid mne. 

The ~ which had broken out on board the Pizarro 
had made rapId pmgre88, from the time when we approached 
the coaats of Ten:a Firma; but having then almost 1'e8Ched 
the end of our voyage we ilattered oUrselves that all who 
:were lick would be :restored to health, as soon as we could 

.* Jape Three Points, th.e _ given to it by Columbas. 
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land them at the island of St. Margareta, or the port of 
Cumana, places remarkable for their great salubrity. 

This hope was unfortunately not realised. The youngest 
of the passengers att(leked with the malignant fever fell 
a victim to the disease. He was an Asturian, nineteen 
years of age, the only son of a poor widow. Several cir­
cumstances rendered the death of this young man affecting. 
His countenance bore the expression of sensibility and great 
mildness of disposition. He had embarked against his own 
inclination; and his mother, whom he had hoped to assist 
by the produce of his efforts, had made a sacrifice of her 
affection in the hope of securing the fortune of her son, 
by sending him to the colonies to a rich relation, who 
resided at the island of Cuba. The unfortunate young man 
expired on the third day of his illness, having fallen from 
the beginning into a lethargic state interrupted only by 
fits of delirium. The yellow fever, or black vomit, at Vera 
Cruz, scarcely carries off the sick with so alarming a ra­
pidity. .Another Asturian, still younger, did not leave for 
one moment the bed of his dying friend; and, what is 
very remarkable, did not contract the disorder. 

We were assembled on the deck, absorbed in melancholy 
reflections. It was no longer doubtful, that the fever which 
raged on board had assumed within the last few days a fatal 
aspect. Our eyes were fixed on a hilly and desert coast 
on which the moon, from time to time, shed her light 
athwart the clouds. The sea, gently agitated, emitted a 
feeble phosphoric JiRht. . Nothing was heard but the mo­
notonous cry of a lew large sea-birds, flying towards the 
shore. A profound calm reigned over these solitary re­
gions, but this calm of nature was in discordance with 
the painful feelings by which we were oppressed. About 
eight o'clock the dead man's knell was slowly tolled. At 
this lugubrious sound, the sailors suspended their labours, 
and threw themselves on their knees to offer a momentary 
prayer: an affecting ceremony, which brought to our re­
membrance those times when the primitive christians all 
considered themselves as members of the same family. 
All were united in one common sorrow for a misfortune 
which was felt to be common to all. The corpse of the 
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young Asturian was brought upon deck during the night, 
but the priest entreated that It might not be committed 
to the waves till after sunrise, that the last rites might 
be performed, according to the usage of the Romish 
church. There was not an individual on board, who 
did not deplore the death of this young man, whom we 
had beheld, but a few days before, full of cheerfulness 
and health. 

Those among. the passengers who had not yet felt symp­
toms of the disease, resolved to leave the vessel at tlie 
first place where she might touch, and await the arrival 
of another packet, to pursue their course to the island 
of Cuba and to Mexico. They considered the between­
deeks of the ship as infected; and though it was by 
no means clear to me that the fever was contagious, I 
thought it most prudent to land at Cumana. I wished 
not to visit New Spain, till I had made some sojourn on 
the coasts of Venezuela and Paria; a few of the pro­
ductions of which had been examined by the unfortunate 
Loefling. We were anxious to behold in their native site, 
the beautiful plants which Bose and Bredemeyer had col­
lected during their journey to the continent, and which 
adom the conservatories of Schoenbrunn and Vienna. It 
would have been painful to have touched at Cumana, or 
at Guayra, without visiting the interior of a country so 
little frequented by naturalists. 

The resolution we formed during the night of the 14th 
of July, had. a happy influence on the direction of our 
tmvels; for instead. of a few weeks, we remained a whole 
year in this part of the continent. Had. not the fever broken 
out on boaid the Pizarro, we should never have reachecl the 
Orinoco, the Cassiquiare, or even the limits of the Portu­
~ese possessions on the Rio Negro. To this direction given 
to oUr travels we were perhaps also indebted for the good 
health we enjoyed during so long an abode in the equinoctial 
regions. . 

It is well known, that Europeans, during the first months 
after their arrival under the scorching sky of the tropics, are 
exposed to the greatest dangers. They consider themselves 
to be safe, when they have passed the rainy sea.'lon in the 
West ludia islands, at Vera Cruz, or at Carthagena. This 
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opinion is very general, although there are examples of per­
BODS, who, having escaped a first a.ttack of the fellow fever, 
have faJ.l.eB. victims to the sa.me disease in ODe 0 the follow­
ing years. The facility of becoming aeclima.ted, seems to be 
in the inverse ratio of the difference that exists between the 
mean temJlera.ture of the torrid zone, and that of the native 
country of the traveller, or colonist, who changes his cli­
mate; because the irritability of the organs, and their vital 
action, are powerfully modified by the influence of the atmo­
spheric heat. A PruSBia.n, a Pole, or a Swede, is more exposed 
on his arrival at the islands or . on the continent, tlian a 
Spaniard, an Italian; or even an inhabitant of the South of 
France. With respect to the people of the north, the dif­
ference of the mean tempen.ture..is from nineteen to twenty­
one degrees, while to the people of BOuthern countries it is 
only from nine to ten. We were fortunate enough to pass 
safely through the interval during which a Euiopea.n re­
cently landed runs the greatest danger, in the extremely 
hot, but very dry clima.te of Cuma.na, a city celebrated for its 
salubrity. . 

On the morning of the 15th, when nearly on a line with the 
hill of St. Joseph, we were surrounded by a great quantity 
of floating seaweed. Its. stems had those erlraordinarV 
appendages in' the form of little cups and feathers, which 
Don HiPJlolr.to Ruiz remarked on hiS return from the expe­
dition to Chile, and which he deBCribed in a. separate memoir 
as the generative organs of the Fucu& nata.ns. A fortunate 
a.ccident allowed us the means of verifvin2 a fact which had 
been but once observed by naturalists. The-bundles of fucus' 
collected by M. Bonpla.nd were completely identical with the 
specimens given us by the learned authors of the Flora of 
Peru. On examining both with the microscope, we found that 
the supposed parts of fructification, the stamina and pistils, 
belong to a new genus, of the family of the Cer&tophytm. 

The coast of Paria stretches to the west, forming a. wall of 
rocks of no great height, with rounded tops and a waving 
outline. We were long without perceiving the bold coasts 
of the island of Marga.reta, where we were to stop for the. 
PllrpOse of ascertaining whether we could touch at Guayra. 
We had learned, by aftitudes of the sun, taken under very 
f'a.vourable circumstances, how incorrect at that period were 
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fie most highly-eMleemed marine charts. On the ~ 
ofille 15th, When the time-keeper placed us in 66° l' 15' 10Dgl­
tilde, we were not yet in the mendian of Margareta island; 
tIxmgh according to the reduced chart of the Atlantic ocean, 
we ought to have pll88ed the very lofty we8tem cape of thia 
ieIand, which is laid down in longitude 66" 0'. The inaccu­
IfMI1 with whieh the coaata were delineated previously to the 
IabOura of Fidalgo, Noguera, and TiBcar, and I may venture 
to add, befol'8 the astronomical obaenations I made at 
Oumana, might have become dangerolHl to navigators, were 
DOl the sea Unif'ormly calm in th08e regions. The erron in 
latitude were still greater than tho8e in longitude, for the 
coasts of New Andalusia stretch to the weatward of Cape 
Three Points (or tre8 Puntas) fifteen or twenty mile8 more 
to the north, than appears in the chartla publiBhed before the 
year 1800. 

A.bout eleven in the morning we perceived a very low ialet, 
COl8red with a few 8audy doWDB, and on which we diacovered 
with our glaasea no traee of habitation or culture. Cylin­
drical eactuse8 roae· here aud there in the rorm of candelabra. 
The BOil, almost deatitut.e of vegetation, seemed to have a 
~ motion, in coll86quence of the extraordinary refrac­
tion which the raY8 of the 8UD undergo in traveniDg the 
strata of air in contact; with plaina strongly heated. Under 
8Tf1r1 zone, deserts aud 8andy 8hores appear like au agitated 
sea, from the effect of~. 

The coaata, seen at a distance, are like clouds, in which 
~ observer meets the form of the object8 that oceu;py hia 
1IWIgiuation. Our bearings and our chronometer bemg at 
variance with the charta which we had to consult, we· were 
lost in vain oonjecturel. Some took mounds of Balld for . 
Indian huts, and painted out the place where they aJleged _ 
the fori; of PampltaT waa situated; othen saw herda of goats, 
whicll. are 80 common in the dry valley of St. Jom; or 
deeeried the lofty mountains of Macanao, which Beemed to 
them partly hidd'en by the cloud&.. The captain resolved to 
IIeIId a pilOt on 8hore, aDd the men were preparing to ~t 
out the long-boat when we perceived two C&UOe8 aa.ilinIr 
~ the coast. We fired a gun aB a ai£nal for them, ana 
~ we had hoisted Spauish colours, tIiey drew near with 
disIzUst. These can.oea, like all those in use aJIlong the 
IIItivea, were constructed of the Bingle trunk of a tree. In 
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each canoe there were eighteen Guayqueria Indians, naked 
to the waist, and of very tall stature. They had the a;ppear­
ance of great muscular strength, and the colour of thelr skin 
was something between brown and co:pper-colour. Seen at 
a distance. standing motionless, and projected on the horizon, 
they might have been taken for statues of bronze. We were 
the more struck with their appearance, as it did not corre­
spond with the accounts given by some travellers respecting 
the characteristic features and extreme feebleness of the 
natives. We afterwards learned, without passing the limits 
of the province of Cumana, the great contrast existing be­
tween the physiognomy of the Guayquerias and that of the 
Chaymas and the Caribs. 

When we were near enough to hail them in Spanish, the 
Indians threw aside their mistrust, and came straight on 
board. They informed us that the low islet near which we 
were at anchor was Coche, which had never been inhabited; 
and that S~anish vessels coming from Europe were accus­
tomed to sail farther north, between this island and that of 
Margareta, to take a coasting pilot at the port of Pampatar. 
Our inexperience had led us into the channel to the south of 
Coche; and as at that period the English cruisers frequented 
this passage, the Indians had at first taken us for an enemy's 
ship. The southern passage is, in fact, highly advantageous 
for vessels going to Cumana and Barcelona. The water is 
less deep than in the northern passage, which is much nar­
rower; but there is no risk of touching the ground, if vessels 
keep very close to the island of Lobos and the Moros del 
Tunal. The channel between Coche and Margareta is 
narrowed by the shoals off the north-west cape· of Coche, 
and by the bank that surrounds La Punta de los Mangles. 

The Guayquerias belong to that tribe of civilized Indians 
who inhabit the coasts of Margareta and the suburbs of 
the city of Cum8Jla. Next to the Caribs of Spanish Guiana 
they are the finest race of men in Terra Firma. They enjoy 
several privileges, because from the earliest times of the 
conquest they remained faithful friends to the Castilians. 
The king of Spain styles them in his public acts, "his dear, 
noble, and loyal Guayquerias." The Indians of the two 
eanoes we had met had left; the port of Cumana during the 
night. They were going in search of timber to the forests 
of cedar (Cedrela odorat&., Linn.), which extend from Cape 
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San J oBe to beyond the mouth of Rio Campano. They' gave 
us some fresh cocoa-nuts, and very beautifully coloured fish 
of the Chmtodon genus. What riches to our eyes were con­
tained in the canoes of these poor Indians I Broad spread­
ing leaves of Vijao· covered bunches of plaintains. The 
scaly cuirass of an armadillo (Dasypus), the fruit of the 
calabash tree (Crescentia. cujete), used as a cup by the 
natives, productions common in the cabinets of BUrope, 
bad a peculiar charm for us, because they reminded us th8.t, 
having reached the torrid zone, we had attained the end to 
which our wishes had been so long directed. 

The master of one of the canoes offered to remain on board 
the Pizarro as coasting ;pilot (practico). He was a Guayqueria 
of an excellent disposition, sagacious in his observations, and 
he had been led by intelligent curiosity to notice the pro­
ductions of the sea as well as the plants of the country. By 
a fortunate chance, the first Indian we met on our arrival 
was the man whose acquaintance became the most useful to 
us in the course of our researches. I feel a pleasure in 
recording in this itinerary the name of Carlos del Pino, who, 
during the space of sixteen months, attended us in our course 
along the coasts, and into the inland country. 

The captain of the corvette weighed anchor towards 
evenin~. Before we left the shoal or placer of Coche, I 
ascertamed the longitude of the east cape of the island, 
which I found to be 66° 11' 53". As we steered westward, 
we soon came in sight· of the little island of Cubagua, now 
entirely deserted, but formerly celebrated for its fishery 
of peru:ls. There the Spaniards, immediately after the voy-

. ages of Columbus and Ojeda, founded, under the ruime of 
New Cadiz, a town, of whIch there now remains no vestige. 
At the beginning of the sixteenth century the pearls of 
Cubagua were known at Seville, at Toledo, and at the great 
fairs of Augsburg and Bruges. New Cadiz having no water, 
that of the Rio Manzanares was oconveyed thither from the 
neighbouring coast, though for some reason, I know not 
what, it was thought to be the cause of diseases of the eyes. 
The writers of that period all speak,of the riches of the first 
planters, and the luxury they displAyed. At present, downs 

• Heliconia bihai. 

YOLo I. :r. 
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, or ~ sand cover this uninhabited land, and the name or 
Oubagua IS scarcely found in our charts. 

, Having reached these latitudes, 'we saw tbehigh moun­
, 'taina 'of Cape Macanao, on 'the western side of the island of 

Margareta, which roseinajestically on the horizon. If we 
might judge from the angles of altitude of the tops, taken 

, at eighteen miles' distance, they appeared to be about 500 or 
600 toises high. According to Berthoud's time-keeper, the 
longitude of Cape Macanao is 66" 47' 5". I speak of the 

"l'Ocks at the extremity of the cape, and not that strip of 
. very low land which stretches to the west, and loses itself 
, 'in a shoal. The position of Macanao' and that which I have 
assigned to the east point of the island of Coche, cllifer 
OIlly four seconds in time, from 'the results obtained by 

. M. Fidal . 
There reing little wind, the captain preferred standing oft' 

and on till daybreak. We pas8ed. a part of the night on 
'deck. The Guayqueria pilot conversed ·with us respecting 
the animals and plants of his country. We learned with 
great satisfaction that there was 'a few leagues from the 

: coast a mount'ainoUB region 'inhabited by the Spaniards,in 
which the cold was sensibly felt; and that in the plains 

'there were two species of crocodiles, very dift'erent frbm 
each other, besides, boas, electric eels, and several kinds of 
tigers. Though the words hava, cackicamo, and tMnhlatJor, 

, Were entirely unknown to us, we easily guessed, from the 
pilot's simJ?fe description of their manners and 'forms, the 
species which the creoles distinguished by these denomiD&­

, tiona. 

"' ., 
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Ent abode at Cumaua.-Bmka or the 1Iaa--.. 
ON the 16th of July, 1799, at break of day, we beheld 

a verdant C088t, of pictureeque aspect. The mountains of 
New Andalusia, half-veiled oy mists, bounded the horizon 
to the south. The city of Cumana. and its. eaatle appeared 
between groups of cocoa.trees. We anchored in the port 

· about nine in the morning, forty-one days after our departure 
from Corunna; the 8ick ~ged them8elve8 on deck to 

.. enjoy the sight of a land which was to put an end to their 
· sufl'el'inga. Our eles were fixed on the groups of Cocoa-tree8 
· which border the river: their trunk8, more thaD. 8ixty feet high, 

towered over every object in the landscape. The plain WI8 

COTered with the tufts of Caaaia, Caper, and those arbonaoent 
· miJJllll88, which, like the pine of ltiIly, spread their branches 
· in the form of an umbrella. The pinnated leaves of the 
· palma were conspicuous on the azure 8ky, the clearneaa of 

which was unsullied by any trace of vapour. The 8un was 
. ascending rapidly toward the zenith. A dazzling light was 

spread through the air, along the whitish hills 8trewed with 
· crlindric eactusee, and over a sea ever calm, the shores of 

which were peopled with alcatraa,. egrets, and flamingoes. 
The splendour of the day, the vivid colouring of the vege­
table world, the forms of the plants, the varied .plumage of 
the birds, everything was 8tamped with the grand character 
of natme in the equinoctial regions. 

The city of Cumana, the capital of New Andalusia, is a. 
mile distant from the ~, or the battery of the 
:Boca, where we landed, after having pulled the bar of the 
Manzanares. We had to croS8 a vast plain, called el Salado, 
which divide8 the 8uburb of the Guayquerias from the 8ea­
coast. The excessive heat of the atmosphere wu augmented 
rby the Jeverberation of the soil, partly de8titute of vege-

· tation. The centigrade thermometer, plunged into the 
white 8and, rose to 37'7°. In the 8ma.ll pool8 of 8alt water 
it kept at 30'6°, while the heat of the ocean, at its s111"face, 

* A. brOWD peIicaa, of the aise of a awaa. (PelicaDua ~, Lillo) 
L2 
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148 . 
is generally, m the port of Cum ana, from 25'2° to 26'3". 
The first plant we gathered on the continent of America 
was the Avicennia tomentosa, - which in this place sea.rcely 
reaches two feet in height. This shrub, together with the 
8esuvium, the yellow ~omphrena., and the ea.etus, cover soil 
impregnated WIth munate of soda.; they belong to that small 
number of plants which live in society like the heath of 
Europe, and which in the torrid zone are found only on the 
8eashore, and on the elevated plains of the Andes.t The 
A vicennia. of Cumana. is distin~hed by another peculiarity 
not less remarkable: it furnishes an instance of a plant 
common to the shores of South America and the coasts of 
Malabar. \ 

-The Indian pilot led us across his garden, which rather 
resembled a copse than a piece of cultivated ~und. He 
showed us, as a proof of the fertility of this climate, a silk. 
cotton tree (Bombax heptaphyllum), the trunk of which, in 
its fourth year, had reached nearly two feet and a half in 
diameter. We have observed, on the banks of the Orinoco 
and the river Magdalena, that -the bombax, the ca.rolinea., the 
ochroma., and other trees of the family of the ma.lv8Ceal, are 
of extremely rapid growth. I nevertheless think that there 
was BOme exaggeration in the report of the Indian respect­
ing the age of his bombax; for under the temperate zone, in 
the hot and damp lands of North America, between the 
Mississippi and the Alleghany mountains, the trees do not 
exceed a foot in diameter, in ten years. Vegetation in thoBO 
parts is in general but a fifth more speedy than in Europe, 
even taking as an example the Platanus occidentalis, the 
tulip tree, and the Cupressus disticha, which reach from nine 
to fifteen feet in diameter. On the strand of Cumana, in the 
garden of the Guayqueria pilot, we saw for the first time a 
qtUmUJt loaded witli dowers, and remarkable for the extreme 

* Mangle prieto. 
t On the extreme rarity of the social plants in tbe tropics. see my 

.. Essay 00 the Geog. of Plants." p. 19; and a paper by Mr. BroWD 
on the Proteaces, "Trans. of the Lio. Soc .... yolo x •• p. 1. p. 23, in 
which that great botanist bas exteoded and confirmed by numerou facts 
my ideas 00 tbe associatioo of plants of the same species. 

::: [nga 'puna, which we must not confound with the commoo inga. lop 
Yera, Willd. (Mimosa loga, Linn.). The white stamina, which. to the num­
ber of sixt)' or IleVeDt)'. are attached to a greenish corolla, have a silky lutre. 

DlgIIlZed by Coogle 



ll'lQ'ORT171U.TlII ElfG.&.GElOn'. 149 

length and silvery splendour of its numeroUB stamina. We 
Cl'OBsed the suburb of the Guayqueria Indians, the streets 
of which are very re~, and formed of small hOUBes, quite 
new, and of a pleasmg appearance. This part of the town 
bad. JUBt been rebuilt, for the earthquake 1iad laid Cumana 
in ruins eighteen months before our arrival. By a wooden 
bridge~ we crossed the river Manzanares, which contains a 
few bfJvfJ8, or crocodiles of the smaller species. 

We were conducted by the caJ.>tain of the Pizarro to the 
governor of the province, Don Vmcente Emparan, to present 
to him the P88Bports furnished to us by tlie first Secretary 
of State at Madrid. He received us with that frankness 
and unaffected dignity which have at all times characterized 
the natives of Biscay. Before he was appointed governor of 
Portobello and Cwnana, Don ·Vincente Emparanhad dis­
tinguished himself as captain of a vessel in the navy. His 
name recalls to mind one of the most extraordinary and dis­
tressing events recorded in the history of maritime warfare. 
At the time of the last rupture between Spain and England, 
two brothers of Senor Emperan, both of whom commanded 
ships in the Spanish navy, engaged with each other before 
the port of Cadiz, each supposing that he was attackin~ an 
enemy. A fierce battle was kept up during a whole mght, 
and both the vessels were sunk almost simultaneously . A 
very small part of the crew was saved, and the two brothers 
bad the DUBfortune to recognize each other a little before 
they expired. 

The governor of Cumana expressed his great satisfaction 
at the resolution we had taken to remain for some time in 
New Andalusia, a province which at that J>eriod was but 
little known even by name in Europe, ana which in ita 
mountains, and on the banks of its numerous rivers, con­
tains a great number of objects worthy of firing the atten­
tion of naturalists; Senor Emperan showed UB cottons 
dyed with native plants, and fine furniture made exclusively 
of the wood of tne country. He was much interested in 
everything that related to natural philosophy; and asked, to 
our great astonishment, whether we thought, that, under the 
ad are terminated by a yellow anther. The Sower of the fI'UIi'IU' iI 
eighteen lines long. The common height of thiI fiDe tree, which prefers 
a mom eoil, is from eight to ten toises. 
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beautiful sky of the tropies, the atmospheJ.'IB contained' 1aaa:' 
MOte (azotioo) than. in Spain; or whether the rapidity with 
whick ll'On ~~ ~ ~oae climates, w,eJ.'18 only the ed8ct of 
gMIfier hUlllidity 8B mdicated by the 8U' hygrometer; The 
name of hilt native- eountry pronounced on a disflant shore 
would not have been more agreeable to the ,..-of a traveller. 
than thoae words uote, oxide of' iron, and hy~meter, were 
to ours. Senor Emparan: W8B a lover' of Danoe, and the· 
public marks of consideration which, he gave U8 during a 
long abode in hia government, contributed greatly to p1'OCUl"& . 
us a favourable welcome in every -part of South America. 
, We hired a apaciOUB house, tlie situation of whieh wu­

f!iwnrable' for'utl'onomical'obaervationa. We enjo~ an 
. agreeable coolneBB when the breeze arose;' the Windowa. 

were without glaaa, and even without those paper panes 
which are often 'aubatituted for glass at Cumana. The 
whole of the llasaengera of the PiZarro left; the veseel, but 
the l"BOOvery at those who had been attacked by the fever 
W8B'- very slow. . We IIIlW BOme who, a month aftlBr, notwith-· 
staading the cat'e' bestowed on them by their eounirJmen, 
W6J.'I8 still 9liremely weak' and reduced. H.ospitality, m the 
Spanish. colonies; is mch, that a Eumpesn who arrives, with­
out recommendation or pecuniary meane, is almoat sure of· 
finding lIIJIIiatanee, if he land in any port on account or· 
sickness. The Cataloniane; the Galiciana, and the BiseaS 
have the most frequent intelooourse- with America. 
there form 8B it were three distinct corporations, whio . 
eIercise a remarkable inftuence over the moraJa., the indus­
try, and commerce of the colonies. The poorest mha.bitant ~ 
of Sigee or Vigo is sure of being received into the house of 
&' Catalonian or GaJiciau. pulpero,. whether he land: in Chile 
or the Philippine Blanda. 

Among the sick who landed at Cumana W8B'1I negro, who' 
ien into a state of insanity a few days after our &l'l'ival; he 
died in that deplorable condition, though hia master, almost -
SfWanty yeat'll old; who bad left Europe to settle at San BIas, -
at the entrance of'the' gulf of California, had attended him 
with the greatest care. r relate thia fact u aft"ording e-.i-' 
dence that men born under the torrid zone, after baring. 
dwelt in temperate climates, sometimes feel the pemieiou . 

* A retin dealer. 
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eft'ects of the heat of the tropics. The negro waa a young 
man, eighteen yean of age, very robust, and bom on the 
coast of Guinea j an abode of some years on the hiJth plain 
of Castile, had imparted to his organization that lWid of 
irritability which renders the miasma of the torrid zone 1lG. 
~erous to the inhabitants of the countries of the north. 

The site on which Cumana is built is part of a tract of 
ground, very remarkable in a geological pomt of view. The 
chain of the calcareous Alps of the Brigantine and the Tat&­
raqual stretches east and west from the summit of the Im­
possible to the port of Mochima and to Campa.oario. The . 
sea, in times far remote, appears to have divided this chain 

-from the rocky coasts of .Aiaya and ManiqW11'6Z. The vast 
gulf of Cariaco has been caused by an irruption of the sea; 
and no doubt can be entertained but that the waters once 
covered, on the southem bank, the whole tract of land 
impregnated with muriate of soda, through which flows the 
Manzanares. The slow retreat of the waters baa turned. 
into dry ground this extensive plain, in which rises a group 
of small hills, composed of gypsum and calcareous breccias· 
of very recent formation. The' city of Cumana is backed. by 
this group, which was formerly an island. of the gulf at 
Cariaco. That part of the plain which is north of the city, 
is called PI.a.ga. Chica, or the Little Plain, and Intends east--.. 
wards as far as Punta De1gada, where a D8l'1'QW valley, 
covered with yellow gomphrena, still marks the point of t1io 
ancient outlet of the waters. 

The hill of calcareous breccias, which we have just men­
tioned as having . once been an island in the ancient gulf, is 
covered with a thick forest of cylindric cactus and OpWltia. 
Some of these trees, thirty or forty feet. high, 8J.'e covered.. 
with lichens, and are divia.ed into several branehes in the 
form of candelabra. Near Maniquarez, at Punta Araya, we 
measured a cactus,· the trunk of which was four feet nine 
inches in circumference. A European aclquainted only with 
the opuntia in our hot-houses is surprised to see the wood of 
tIris plant become so hard from age, that it resists for cen­
turies both air and moisture: the Indians of Cumana therefore. 
employ it in preference to any other for oars and door-posts. 

• ~ 1IIIMlho. We diatiagaiah in the wood of the cactu the JUdal,.. 
1uy prolongations, .. M. Deafontaines b .. already obaerYed. 
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Oumana, Coro, the island of Margareta, and Curas80a, are 
the parts of South America that abound most in plants of 
the nopal family. There only, a botanist, after a long resi­
dence, could compose a monography of the genus cactus, the 
species of which vary not only in their flowers and fruits, 
but also in the form of their articulated stems, the number 
of costlll, and the disposition of the thorns. We shall see 
hereafter how these plants, which characterize a warm and 
singularly dry climate, like that of Egypt and California, 
gradually disappear in proportion as we remove from the 
coasts, and penetrate into the inland country. 

The groups of columnar cactus and opuntia produce the 
same effect m the arid lands of equinoctial America as the 
juncelll and the h,drocharides in the marshes of our northern 
climes. Places m which the larger s\lecies of the strong 
cactus are collected in groups are consIdered as almost im­
penetrable. These places are called Tunales; and thev are 
Impervious not onlr to the native, who goes naked to the 
W8lst, but are formidable even to those who are fully clothed. 
In our solitary rambles we sometimes endeavoured to pene­
trate into the Tunal that crowns the summit of tho castle 
hill, a part of which is crossed by a pathway, where we could 
have studied, amidst thousands of specimens, the organization 
of this singular plant. Sometimes night suddenly overtook 
us, for there is scarcely any twilight in this climate; and we 
then found ourselves dangerously situated, as the Cascabel, 
er rattle-snake, the Coral, and other vipers armed with 
poisonous fangs, frequent these scorched and arid haunts, to 
deposit their eggs in the sand. 

The castle of San Antonio is built at the western extremity 
of the hill, but not on the most elevated I?oint, being com­
manded on the east by an unfortified summlt. The Tunal is 
considered both here and everywhere in the Spanish colonies 
as a very important means of military defence; and when 
earthen works are raised, the engineers are eager to propa­
gate the thornY' opuntia, a~d PI"?mote it~ growth, as ~her 
are careful to keep crocodiles m the ditches of fortified 
places. In regions where organized nature is so powerful 
and active, man summons as auxiliaries in his defence the 
carnivorous reptile, and the plant with its formidable ar­
mour of thorns. 
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The castle is only thirty toises above the level of the water 
in the gulf of Cariaco. Standing on a naked and calcareous 
hill,it commands the town, and has a very picturesque effect 
when viewed from a ve88e1 enterin~ the port. It forms a 
~ht object against the dark curtams of those mountains 
which ratBe their summits to the clouds, and of which the 
vaporous and bluish tint blends with the azure sky. On 
descending from Fort San Antonio to the south-west, we find 
on the slope of the same rock the ruins of the old castle of 
Santa Maria. This site is delightful to those who wish to 
enjoy at the approach of sun8et the fre8hne88 of the breeze 
and the view of the gulf. The lofty summits of the island 
of Margareta are seen above the rocky coast of the isthmus 
of AxaV8, and towards the we8t the 8mall islands of Caracas, 
Picuit&, and Borach&, recall to mind the catastrophe8 that 
have overwhelmed the COast8 of Terra Firma. Tliese islets 
resemble fortifications, and from the effect of the m~ 
(while the inferior 8trata of the air, the ocean, and the soil, 
are unequally heated by the 8un), their point8 appear raised 
like the extremity of the great promontorie8 of the coast. 
It is pleasing, during the day, to ob8erve the8e inconstant 
phenomena; we 8ee, as night approache8, the8e stony mas8e8 
which had been 8U8pended in the air, settle down on their 
bases; and the luminary, whose l're8ence vivifies organic 
nature, seem8 by the variable inflection of its rays to impre88 
motion on the 8table rock, and give an undulating move­
ment to plains covered with arid 8ands.· 

The town of Cumana, properly 80 called, occupie8 the 
ground lying between the castle of San Antonio and the 
small rivers of Manzanares and Santa Catalina. The Delta, 
formed by the bifurcation of the first of these rivers, is a 
fertile plain covered with Mammees, Sapotas (achras), plan­
tains, and other plants cultivated in the gardens or chai8s of 
the Indians. The town has no remarkable edifice, and the 
frequency of earthquakes forbids such embelli8hments. It 
is true, that strong shocks occur less frequently in a given 
time at Cumana than at Quito, where we nevertheless find 

• The real cause of the mirage. or the extraordinary refraction which 
the rays undergo when strata of air of different densities lie over each 
CI&her, was guessed at by Hooke.-See his POlthumOUS Works, p.472. 
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aumptaoua and very lofty churches. But the earthquabs 
of Quito are violent only in appearance, and, from the pe­
culiar nature of the motion and of the ground, DO edifice 
there is overthrown. At Cumana, as-well as at Lima, and 
in seveml cities situated. far from the mouths of burning 
volcanoes, it happens that the series of slight shocks is 
inimrupted. aftM a lo~ C01ll'89 of years by great catastro­
phes, resembling the etfects of the explosion of a mine. We 
shall have occasion to return to this phenomenon, for the 
explanation of which 80 many vain theories hav.e been imlP 

gined, and which haTe been c1Msified according to perpex.­
dicu1&r and horizontal movements, shock, and oscillation.-

The suburbs of Cumans, azoe almost &8 populous 88 the 
ancient town. TheY' are three in number :-Serritos, on the 
road to the Plaga Chich&, where we meet with some fine 
tamarind trees;. St. Francia, towards the 8Outh-eaat; awl the 
great suburb of the Guayquerias, or Guayguerias. The 
name of this tribe of IndiaDs was quite unknOwn befure the 
~uest. The. natives who bear that. name formerly be­
IQnged to the nation of the Guaraounos, of which we find 
remains only in the swampy lands of the branches of the 
Orinoco. Old men hav& Usured me that the language of 
their ancestors was a. dialect of the Guaraouno; but that for 
a· century ~t; no native of that tribe at Cumana, or in the 
ialand of .Margareta, baa spoken any other language than 
Castilian. 

The denomination Guayqueria, like the words Peru and 
Peruvian, owes ita origin to a mere mistake. The compa.­
nions of Christopher Columbu&; C088tin~ along the island of 
:Margareta, the nOrthern coast of which 1& still inhabited by 
the noblest portion of the Guayqueria nation, t encountered 

• This c\uli6cetion dltes rrom tlie time of Posidoniua. It is the 
lIICCemo aDd illdiMtio of Seneca; bIIt the aacimta had ...... 1 j1ldi­
clously remarked, that the llatare ofthele ehocb is too variable to permil; 
auy aubjectiOD to dIeIe imaginery \a_ 

t The Guayqueriae of La Banda del Norte cClDaider themae1"f181 II the 
IIlO8t Doble race, becauee they thiDk they are 1818 mixed with the Chayma 
IlldiaD, and other copper-coloured races. They are distinguished from the 
Guayqueriu of the coatillClDt bJ their _DDV of pPOIlou.llcio, the Sptmieh 
language, which they speak. almost without eeparatiq their teeth. They 
ahow with pride to Europeeu tha Puta de 1a Galer&, or Galler'. Poiat, . 
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81 few natives· who waoe ~ning fish by throwing a pole' 
tjed to a cord, and terminating in an erlremely sharp point .. 
They asked them in the Hayti ~ their name; and 
the· Indians, thinking that the question of the strange. re.. 
lated to their harpoons, which were formed of the b8rd and~ 
heavy wood. of the Macana palm, answered~, gwai/ItJ,. 
which signifies poin1led pole. A s~ iIi1terenoe at p1'&o. 
sent exists between the Guyquerias, a elvilized tribe of akil·· 
ful fishermen, and thoae Mvage Guanounos of the Orinoeo, 
who I!1l8peDd their habitations on the trunks of the 1\(oriehe­
palm. The population of Cumana baa been singu1ariy 
euggerated, liut according to the moat authentic registem 
it doei net eIile6d 16,000 souls. 

Probably the Indian suburb will bT degrees extend 88 :far 
811 the Emba.readero; the plain, which i8 not yet covered: 
with houaea or huts, being more than MO toises- in length. 
The heM is BOmewhat les8 oppreasive on the side near" 
the aea-ahore, than in the old town, where th6'l'6verbemtion 
of the ealcamol18 BOil, and the proximity of the mountain of 
San Antonio, raise the temperature to an e:meuive degree. 
In the suburb of the Guayquerias, the sea breezes' have free· 
acceu; the soil is clayey, and, for that l'68IIOD, it is thought 
to be leu. exposed to violent shoeks of earthquake, than. the 
honsea at the fOOt of the rocks azul hills on the right haDlE ot 
the Manzanare&. 

The shore near the mouth of the small river Santa Catalina, 
is bordered. with mangro-re trees,· but these mangroves· 8Il8 • 

not BDffi.eiently spread to diminish the aalubrity of the air of 
Cumaua. The BOil oftha plain is in part destitute of vegeta-. 
tion, in part covered with tufts of Sesuvium .pol'tulacMtra:m,· 
GomphNnaftava, G.myrtifolia, Talinum cuspidatum, T.C1JID8I. 
D.eD88, and Portulaca limuginosa. Among these herbaceoU& 
l!lanta . we find at intervals the A vicennia tomento8&, the 
Hcoparia dulciJt, & frutescent mimosa with very irritable 

(10 called on account of the v~ of Columbus having anchored there.) . 
and the port of ManuDillo. where they fint swore to the whitel in UN. 
that lriendabip which tiler haft n_r betrayed. and which baa obtaiDed. . 
far them. ill 001II't pluueology. the title of .flelu,loyal.-See p. 1" • 

. ~ Rhimpbora JII8DIle. M. Benpland found on the PJ.ga Chica the 
Allionia iIlcarnata, ill the..me JtI- where die 1IDfortaDatll LodiDg W., 
discoMred dIia JUIW genus of N,ct.cin-. 
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leaves, - and particularly cassias, the number of which is so 
great in South America, that we collected, in Ollr travels, 
more than thirty new species. 

On leaving the Indian suburb, and ascending the river 
southward, we found a grove of cactus, a delightful 
spot, shaded by tamarinds: brazilettos, bombu, and other 
plants, remarkable for their leaves and flowers. The soil 
here is rich in pasturage, and dairy-houses built with reeds, 
are separated trom each other by clumps of trees. The milk 
remains fresh, when kept, not in the calabashest of very 
thick ligneous fibres, but in porous earthen vessels from Ma­
niquarez. A prejudice prevalent in northern countries had 
long led me to believe, that cows, under the torrid zone, did 
not yield rich milk; but my abode at Cumana, and especially 
an excursion through the vast plains of Calabozo, covered 
with grasses, and herbaceous sensitive plants, convinced me 
that the ruminating animals of Europe become perfectly 
habituated to the hottest climates, provided they fill.d water 
and good nourishment. Milk is excellent in the provinces of 
New Andalusia, Barcelona, and Venezuela; and butter is 
better in the plains of the equinoctial zone, than on the ridge 
of the Andes, where the Alpine plants, enjoyin~ in no season 
a sufficiently high temperature, are less aromatic than on the 
Pyrenees, on the mountains of Estremadura, or of Greece. 
As the inhabitants of Cumana prefer the coolness of the sea 
breeze to the sight of vegetation, their favourite walk is the 
open shore. The Spaniards, who in general have no great 
predilection for trees, or for the warbling of birds, have 
transported their tastes and their habits into the colonies. 
In Terra Firma, Mexico, and Peru, it is rare to see a native 
p'lant a tree, merely with the view of procuring shade; and 
if we except the environs of the ~at capitals, walks bordered 
with trees are almost unknown m those countries. The arid 
plain of Cumana exhibits after violent showers an extraordi­
nary phenomenon. The earth, when drenched with rain, and 

• The Spaniards deaignate by the name of tlorr,litlerfU (sleeping plants), 
the small number of mimollB with irritable leaves. We bave increa.sed 
this number by three speciea previously unknown to botanists, namely, 
the Mimo88 humilia of Cumana, the M. pellita of the 88,annaha of Cala­
bozo, and the M. dormiens of the banks of the Apure. 

t These calabashes are made from the frait ,of the Creacentia cujete. 
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heated again by the rays of the sun, emits that musky odour 
which in the torrid zone, is common to animals of very dif­
ferent classes, viz.: to the j~, the small species of tiger cat, 
the cabiai or thick-nosed tapll',· the galinazo vulture, t the cro­
cOIlile, the viper, and the rattlesnake. The gaseous emanations, 
which are tlie vehicles of this aroma., seem to be evolved in 
proportion only as the mould, containing the spoils of an in­
numerable quantitx of reptiles, worms, and insects, begins to 
be im:p'regnated WIth water. I have seen Indian children, of 
the tribe of the Chaymas, draw out from the earth and eat 
millepedes or soolopendras~ eighteen inches long, and seven 
lines broad. Whenever the soil is turned up, we are struck 
with the mass of organic substances, which by turns are de­
veloped, transformed, and decomposed. Nature in these 
climates appears more active, more fruitful, we may even 
say more prodigal, of life. 

On this shore, and near thc dairies just mentioned, we enjoy, 
especially at sunrise, a very beautiful prospect over an 
elevated group of calcareous mountains. As this group 
subtends an angle of three degrees only at the house where 
we dwelt, it long served me to compare the variations of the 
terrestrial refraction with the meteorological phenomena. 
Storms are formed' in the centre of this Cordillera; and we 
see from afar thick clouds resolve into abundant rains, 
while during seven or eight months not a drop of water 
falls at Cumana. The Brigantine, which is the highest part 
of this chain, raises itself in a very :picturesque manner be­
hind Brito and Tataroqual. It takes Its name from the form 
of a very deep valley on the northern declivity, which re­
sembles the interior of a ship. The summit of this moun­
tain is almost bare of vegetation, and is flat like that of 
Mowna-Roa, in the Sandwich Islands. It is a perpendicular 
wall, or, to use a more expressive term of the Spanish navi­
gators, a table (mesa). This peculiar form, and the sym-

• Cavia capybara, Lin.; cbiguire. 
t Vultur aura, Lin., Zamuro, or Galinazo: the Brazilian vulture of 

BuWon. I cannot reconcile myself to the adoption of names, which 
designate, aa belonging to a single country, animal. common to a whole 
continent. 

:\: Scolopendras are very common behind the cutle of San Antonio, on 
the .nmmit of the hill. 
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metrical arrangement of a few cones whiCh sunomm.the 
iBrigantine, made me at first think that this group, which is 
whOlly calcueous, contained rooks of basaltic or tmppean 
formation. 

The governor 'of Cumana. sent, in 1791, a "btmaor de­
termined men to explore this entirely desert country, and 
te ·open a directroa.dto N-ew Barcelona, by the summit of 
the Mesa. It·was reasonably expected that this way 'would 
.be shorter,' and le88 dangerous to the health of travellers, than 
the route taken by the couriers along the coasts; but every 

.-attempt to Cl'088 the chain of the mountains of the Brigan­
.tine was fruit1e88. In this part of America, as in AUBtra.1ia· 
.to the west of Sydney, it is not so much the height of -the 
.mountain chainS, as the form of the rocks, ·thatpreaents 
obstacles difficult to surmount. 

The longitudinal valley formed 'by the lofty mountains of 
the interior and the southern declivity of the Cerro de San 
Antonio, is intersected by the Rio Manzanares. This plain, 
the only thoro~hly wooded part in the environs of CwDana, 
·is called the Plain of the'Charas, t on account of the numerous 
plantations which the inhabitants have~.s:-' for some years 

. pjWJt, along the:river. A narrow path 1 from the hill of 
Ban Francisco across the forest to the h08'pital of the Capu­
chins, a. very agreeable country-hoUBe, which the Aragoneae 
monks have built.as a. retreat for old infirm missionades, 

. who can no longer fulfil the duties of their ·ministry. As 
we advance to the west, the trees of the forest become more 
vigorous, and we meet with a few monkeya;t which, however, 

. are very rare·in the environs of Cumana. At the foot of the 
,ca.pparis, the bauhinia, and the zygophyllum with flowers of a 

, golden yellow, there extends a. carpet of BromeIia,§ akin to the 
B. karatas,which from the odour and coolne88 of its foliage 

,attracts the rattlesnake . 
• The Blue MountaiDII of ADlltralia. and thOle of C&rmarthen and 

Lansdowne, are not visible. in clear weather. beyond fifty miles.-PeroD. 
Voyage aux Terrea Australes. page 389. 'SupJIOIIiug the angle of alti­
.tude half a degree, the ahlolDte height of theIe mountains would be about 
620 toises. 

t C/uu:rG. by corruption cAlml, siguifieB a hut or cotlage I11rI'01DMIed by 
a garden. The word ipure has the same siguification. 

:t The commou .... i. or weepmg monkey_ 
S Chihuchihue, of the family of the 8D11D88. 
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. The waters of the MaD'W'Aree are "'tIrJ limpid, in quality 
and this river has ,no reeemblance to the MAnzanares of 
Madrid, which 1I.ppearB the lDOl'8 ~t in contrast with 
the fiDe bridge by which it iacroueJ. It takes ita 1IOUl'Ce, like 
all the rivers of ,New .AndalUBia,.in the aavannabs (llanos) 
knownbythe names ofthepls5eam of Jonoro"Amana., aDd 
Guanipa,· and it receiveB, near the Indian village of San 
FemaDdo, the waters of the RioJuanillo. It ,has been 
several times proposed to the government, but without BUccellS, 

to eoutmct a dyke at the first ipure, in order to form arti­
ficial irrigations in the plain of Charas; for, notwi~ding 
ita appuent :sterility, the BOil ia enremely productive, 
wh6lever humidity.is combined with the heat of the climate. 
The cultivators were .gradually to refund the m~ advanced 
for the .construction ,of the sluieea. Meanwhile,pumps 

, worked by mules, and other hydr4ulic ,but imperfect :ma­
chine .. have been 6ftlcted, to l!8l'Ve tillthiaproject is CJ&l'l'ied 
into execution. 

The banks of the Manr.an8.TeB:are very pleasant, and 
Bl'8,shaded by mimOI88, erythrinaa, ceibas, and other trees of 
gigantic.growth. A river, the temperature -of which, in the 
8e8IIOIl of the Hoods, descends as low 18 twenty-two degree .. 

, when the air ia at thirty and thirty-three degrees, is an in­
estimable benefit in a country where the heat is eXce&8ive 
during the whole year, and where it is 80 agreeable to bathe 
aeveml times in the day. The children pass a considerable 
part of their lives in the water; all the inllabitanta, even the 
women of the moli opulent families, know how to swim.; and 
in a country where man is 80 near the atate of nature, one,of 
.the first questions aaked on meeting in the morning is, 
whether the water is cooler than it was on the :}lTeceeding 

. evening. One of the modes of bathing ia C'IU'lOUB. We 
every evening viaited a family, in the suburb of the Guay­
queriaa. In a fine moonlight night, chairs W6le placed m 
the water; the men and women were lightly, clothed, as in 
some baths of the north of Europe; and tl!e family and 
8~l'II, assembled in the river, passed Bome hours in 
smoking cigars, and ,in talking, according to the custom of 

• These three eminences bear the names of 1n._IU, tablel. An immense 
plaia baa an almost imperceptible rise from both aides to the middle. 
withollt an,. appearaace of IIIOWI~ or hIlla. 
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the country, of the extreme dryness of the season, of the 
abundant rains in the neighbounng districts, and particularly 
of the extravagancies of which the ladies of Cwriana. accuse 
those of the Caracas and the Havannah. The company were 
under no apprehensions from the bavaB, or small crocodiles, 
which are now extremely sca.rce, and which approaeh men 
without attacking them. These animals are three or four 
feet fong. We never met with them in the Ma.nzanares, but 
with a great number of dolJ?hins (toninas), which sometimes 
ascend the river in the mght, and frighten the bathers by 
spouting water. 

The port of Cumana is a roadstead capable of receiving 
the fleets of Europe. The whole of the Gulf of Cariaco, 
which is about 35 iniles long and 48 broad, affords excellent 
anchorage. The Pacific is not more calm on the shores of 
Peru, than the Caribbean Sea. from Porto-cabello, and espe­
cially from Cape Codem to the point of Pari&. The hurri­
canes of the West Indies are never felt in these regions. 
The only danger in the port of Cumana is a shoal, called 
Morro Roxo. There are from one to three fathoms water 
on this shoal, while just beyond its edges there are eighteen, 
thirty, and even thirty-eight. The remains of an old bat­
tery, situated north-north-east of the castle of San Antonio, 
and very near it, serve as a mark to avoid the bank of Morro . 
Roxo. 

The city lies at the foot of a hill destitute of verdure, and 
is commanded by a castle. No steeple or dome attracts 
from afar the eye of the traveller, but only a few trunks of 
tamarind, cocoa, and date trees, which rise above the hoWle8, 
the roofs of which are flat. The surrounding plains, espe­
cially those on the coasts, wear a melancholy, dusty, and 
arid appearance, while a fresh and luxuriant vegetation 
marks from afar the wind.im!s of the river, which separates 
the city from the suburbs; the population of European and 
mixed race from the copper-coloured natives. The hill of 
fort San Antonio, solitary, white, and bare, reflects a great 
mass of light, and of radiant heat: it is composed of brec­
cia, the strata of which contain numerous fossils. In the 
distance, towards the south, stretches a vast and gloomy cur­
tain of mountains. These are the high calcareous Alps of 
New Andalusia, surmounted by sandstone, and other mOle' 
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recent formations. Majestic forests cover this Cordillera of 
the interior, and they are joined by a woody vale to the 
open clayey lands and salt marshes of the environs of 
Cumana. A few birds of considerable size contribute to 
give a peculiaJ.' character to these countries. On the sea­
shore, and in the gulf, we find flocks of :6.shin~ herons, and 
alcatras of a very unwieldy form, which swim, like the swan, 
raising their wings. Nearer the habitation of man, thou­
sands of gaJinazo vUltures, the jackals of the winged tribe, 
are ever busy in disinternng the carcases of animals. - A 
gulf, containing hot and submarine springs, divides the . 
secondary from the primary and schistose rocks of the penin­
sula of Araya. Each of these coasts is washed by a tranquil 
sea, of azure tint, and always gently ~tated by a breeze from 
one quarter. A bright clear sky, WIth a few light clouds at 
sunset, reJ?Oses on the ocean, on the treeless peninsUla, and 
on the pls.lns of Cumana, while we see the storms accumu­
late and descend in fertile. showers among the inland moun­
tains. Thus on these coasts, as well as at the foot of the 
Andes, the earth and the sky present the extremes of clear 
weather and fogs, of drou~ht and torrents of rain, of abso­
lute nudity and never-ceasmg verdure. 

The awilogies which we have just indicated, between the 
sea-coasts of New Andalusia and those of Peru, extend also 
to the recurrence of earthquakes, and the limits which nature 
seems to have prescribed to these phenomena. We have 
ourselves felt very violent shocks at CUmana; and we learned 
on the spot, the most minute circumstances that accompanied 
the great catastrophe ofthe 14th December, 1797. 

It is a very gen~Jmreceived opinion on the coasts of 
Cumana, and in the' d of Margareta, that the gulf of 
Cariaco owes its existence to a rent 01 the continent attended 
by an irruption of the sea. The remembrance of that great 
event was preserved among the Indians to the end of the 
fifteenth century; and it is related that, at the time of the 
third voyage of Christopher Columbus, the natives mentioned 
it as of very recent date. In 1530, the inhabitants were alarmed 
by new shocks on the coasts of Paria and Cumana. The 
land was inundated by the sea, and the small fort, built by . 
James Castellon at New Toledo, t was entirely destroyed. At 

• Bn1Fon, Hilt. Nat. deB GiBeau, tom. i., p. 114. 
t This was the tint JlIIIIle given to the citr of Cumana.-Girolamo 
YOLo I. K 
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the same time an. enormous opening was formed in the 
mountains of Cariaoo, on the shores of the gulf bearing that 
name, when a great body of salt-water, mixed with asphBltum, 
issued from the micaceous schist. Earthquakes were very 
:&equent about the end of the sixteenth century; and, accord­
ing. to the traditions l'reserved at Cumana, the sea often 
inundated the shores, nsing from fifteen to twenty fathoms. 

As no record exists at Cumana, and its archives, owing to. 
the continual devastations of the termites, or white ants, 
contain no document that goes back farther than a hundred 
and fifty years, we are unacquainted with the precise dates of 
the ancient earthquakes. We only know, that, in times 
nearer our own, the year 1776 was at once the most fatal to 
the colonists, and the most remarkable for the physical 
history of the country. The. city of Cumana was entirely 
destroyed, the houses were overturned. in the space of a few 
minutes; and the shocks were hourly re~eated during fourteen 
months. In several parts of the proVInce the earth opened, 
and threw out sulphureous waters. These irruptions were 
very. frequent in a plain extending towards Casanay, two 
leagues east of the town of Cariaco, and. known by the name 
of the hollow sround (tierra hueca) , because it appears 
entirely undermmed by thermal springs. During the years 
1766 and 1767, the inhabitants of Cumana encamped in their 
streets; and they began to rebuild their houses only when 
the earthquakes recurred once a-month. . What .was felt 
at Quito, immediately after the great catastrophe of Fe­
brua.ry 1797, took plaoo on these coasts. While the ground 
was ill a. state of continual oscillation, the atmosphere 
seemed to dissoll'e it~lf into water. 

Tradition states that in the. earthquake of 1766, 88 well 
88 in another remarkahle one in 1794, the shocks were mere 
horizontal oscillations; it wu only on the disastrous 14th of 
December; 1797, that for the first time at Cumana the 
motion was felt by an upheaving of the ground. More than 

Beuzoni, Rist. del Mondo Nuovo, pp. 3, 31, and 33. James CasteBon 
arrived at St. Domingo in 1521, after the appearance of the celebrattd 
Bartholomew de las Casas in these· countries. On atteGtnely reading tile 
Darratives of Benzoni and CanliD, we find that the fort of Cute1lon .. 
built near the mouth of the Manzanares (aUa ripa del fiume de Cumuah 
and not, as some modern travellers have asserted, on the mountain where 
DOW stands the castle of SaIl. Antonio. 
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f0111'-fifths of the city were then entirely destroyed; and the 
shock, attended by a very loud IUbterraneoUS noise, resembled, 
as at Riobamba, the explosion of a mine at a great depth. 
Happily the most violent shock was preceded by a slight 
undulating motion, so that most of the inhabitants were 
enabled to escape into the. streets, and a small number only 
perished of those who had assembled in the churchel. It is a. 
generally received opinion at C1lIRII.Jla, that the most de­
structive earthquakea are announced. by very feeble oscilla­
tions, and by a hollow sound, which does not escape the 
observation of persona habituated to this kind of pheno. 
menon. In those fatal momenta the cries of·' misericordia I 
temblal tembla.!'· are everywhere heard; and it rarely happens 
that a false alarm is given by a native. Those who are most 
apprehensive attentively observe the motions of dogs, goats, 
and swine. The laat-mentioned animals, endowed with delicate 
olf'a.ctory nerves, and accustomed to turn up the earth, give 
warning of approaching danger by their restlessness and 
their cries. We shall not attempt to decide, whether, being 
nearer the surface of the ground, they are the first to hear 
the subterraneous noise; or whether their 0!F.S receive the 
impression of some gaseous emanation whlch issues from 
the earth. We cannot deny the possibility of this latter 
cause. During my abodea.t Peru, a fact was observed in 
the inland country, which has an analogy with this kind of 
phenomenon, and which is not unfrequent. At the end of 
violent earthquakes, the herbs that cover the savannahs of 
Tncuman acquired noxious properties; an epidemic disorder 
broke out among the cattle, and .. great number of them 
appeared stupified or suft'ocated by the deleterious vapours 
exhaled :from the ground. 

At Cumana, half an hour before the catastrophe of the 
14th of December, 1797, a. strong smell of sulphur was per­
eeived near the. hill of the convent of San Francisco; and on 
the same spot the Bubterraneous noise, which seemed to 
proceed from lIOuth-eut to north-west, was loudest. At 
the same time ftames· appeared on the banks of the Manza­
nares, near the hospitaf of the Capuchins, and in the gulf of 
Cariaco, near Mariguitar. This 18st phenomenon, so extra-
* ItJlerq! the earthquake! tile eatbquakel"-see TecIuuti·s1·' .... 

in Peru, p. 170. 
][2 
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ordinary in a country not volcanic, is pretty frequent in the 
Alpine calcareous mountains near Cumana.coa, in the valley 
of Bordones, in the island of ~ta, and amidst the 
Llanos or savannahs of New Andalusia. In these savan-' 
nabs, ftakes of fire rising to a considerable height, are seen 
for hours together in the dryest places; and it is asserted, 
that, on examining the ground no crevice is perceptible. This 
fire, which resembles the springs of hydrOgen, or Salse, of 
Modena, or what is called the will-o'-the-wisp of our 
marshes, does not burn the grass; because, no doubt, the 
column of ~, which developes itself, is mixed with azote 
and carbomc acid, and does not burn at its basis. The 
people, although leBS superstitious here than in Spain, call 
these reddish flames by the singular name of 'the soul of 
the tyrant Aguirre;' Imagining that the spectre of Lopez 
Attuirre, harassed by l'eDI.orse, wanders over these countries 
sullied by his crimes.· 

The great earthquake of 1797 produced some changes 
in the. configuration of the shoal of Morro Roxo, towards 
the mouth of the Rio Bordones. Similar swellings were 
observed at the time of the total destruction of Cumana, in 
1766. At that period, the Punta Delgado, on the southern 
coast of the gulf of Cariaco, becam.v~w~rceptibly enlarged; and 
in the Rio Guarapiche, near the' e of Maturin, a shoal 
was formed, no doubt by the action of the elastic fluids, 
which displaced and raised up the bed of the river. 

In order to follow a plan conformable to the end we pr0-
posed in this work, we shall endeavour to generalize our 
Ideas, and to coJ6prehend in one point of view every!hing 
that relates to these phenomena, so terrific, and so difficult 
to explain. If it be the duty of the men of science who 
visit the Alps of Switzerland, or the coasts of Lanland, 
to extend our knowledge respecting the glaciers and the 
aurora borealis, it may be expected that a traveller who 

• When at Cumana, or in the island of Margareta, the people pro­
nounce the words el tinmo (the tyrant), it is always to cleoote the hated 
Lopez d' Aguirre, who, after having taken part, in 1560, in the revolt of 
Fernando de Guman against Pedr" de Unua, goTernor of the Omegau 
and Dorado, voluntarily took the title of trllidor, or traitor. He descended 
the river Amuon with his band, and reached by a communication of the 
rivera of Guyana the island of Margareta. The port of Panguache ItiIl 
bears, in this i&Iand, the lIIUIIe of the Tyrant'. Port. . 
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has journeyed through· Spimish Amerie&t should have chiefly 
fixed his attention on volcanoes and earthquakes. Each part 

• of the globe is an object of particular study; and when we 
cannot hope to penetrate the causes of natural J>henomena, 
we ought at least to endeavour to discover theIl' laws, and 
distinguish, by the comparison of numerous facts, that which 
is ~rmanent and uniform from that which is variable and 
&CC1dental. 

The great earthquakes, which interrupt the long series of 
slight shocks, appear to have no reJtUla.r periods at Cumana.. 
They have taken· place at intervals of ei/;{hty, a hundred, 
and sometimes less than thirty years; while on the coastil 
of Peru, for instance at Lima, a certain regUlarity has 
marked the· periods of the total destruction of the city. 
The belief of the inhabitants in the existence of this uni. 
formity. has a happy influence on :public tranquillitr., and the 
encouragement of industry. It 18 generally admitted, that 
it requires a sufficiently long space of time for the same 
causes to act with the same energy; but· this reasoning is 
just only inasmuch as the shocks are considered as a local 
phenomenon; . and a particular focus, under each point of 
the globe exposed to those great catastrophes, is admitted: 
Whenever new edifices are raised on the ruins of the old, 
we hear from those who refuse to build, that the destruction 
of Lisbon on the first day of November, 1755, was soon 
followed by a second, and not less fatal convulsion, on the 
31st of March, 1761. 

It is a very ancient opinion, - and one that is commonly 
received at Cumana, Acapulco, and Lima, that a perceptible 
connection exists between earthquakes and the state of the 
atmosphere that precedes those phenomena. But from the 
great number of earthquakes which I have witnessed to the 
north and south of the equator; on the continent, and on the 
seas ;. on the coasts, and at 2500 toises height; it appears to 
me that the oscillations are generally very independent of 
the previous state of the atmosphere. This opinion is enter­
tained by a number of intelligent residents of the Spanish 
colonies, whose experience extends, if not over a greater 
space of the globe, at least over a greater number of years, 

. • Arist. de Meteor. lib. ii, (ed. Duval, tom. i. p. 798). Seneca, Nat. 
QUllest., lib. vi., c. 12. 
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. than mine. On the contrary, in pli.rts of ~ where 
" earthquakes are rare compared to America, llcientific obll8r­

vers are inclined to admit an intimate connection between • 
the undulations of the ground, 8.D.d certain meteors, which 
appear simultaneously with them. In Italy for instance, the 
II1l'OCCO and earthquakes are BUllpected to have lIome con­
nection j and in London, the frequency of falling-stars, and 
those southem lights which have since been often obll81'Yoo 
by Mr. Dalton, 'Were coD.lli.d.ered" &8 the forerunners of those 
shocks which were felt from 1748 to 1766. " 

On days when the earth is IIhaken by violent shocks, the 
regularity of the horary variations of the barometer is not 
disturbed within the tropiCII. I had opportunities of verify­
ing this observation at Cumana, at Lima, and at Riobamba; 
and· it is the more worthy of attention, &8 at .St. Domingo, 
(in the town of Cape FraD.90is,) it is 88lerted, that a water­
·barometer sank two inchell and a half immediately before the 
earthquake of 1770. It is also related, that, at the time of 
the destruction of Oran, a druggist fled with his family, 
because, observing accidentally, a few minutell before the 
earth9uake, the height of the mercury in his" barometer, he 
percelved that the column sank in an extraordinary manner. 
I know not whether we can give credit to this story j but &8 

it is .nearly impossible to examine the variations of the weight 
of the atmosphere during the shocks, we must be satisfied 
with observing the barometer before or after these pheno­
mena have taken place. 

We can s~y doubt, that the earth, when opened and 
agitated by shocks, spreads occasionally gaseous emanations 
through the atmosphere, inllaces remote from the moutha 
of volcanoes not extinct. t Cumana, it has already been 
observed that 1I.ames and vapours mixed with BUlphurous acid 
spring up from the most arid soil. In other parts of the 
same province, the earth ejects water and petroleum. At 
Riobamba, a muddy and inflammable mass, called. moy., 
issues from crevicell that close again, and accumulates into 
elevated hills. At about seven leaguell from Lisbon, near 
COMS, during the terrible earthqUake of the 1st of No­
vember' 1755, flames and a column of thick smoke were seen 
to issue from the flanks of the rocks of Alvidras, and, accord­
ing to some witnesses, from the bosom of the sea. 
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. . E18atic fluids thrown into the atmosphere may act locally 
on the barometer, not by their mass, which is very small, 
compared to the DWI8 of the atmosphere, but because, at 
the moment of great ex~:~~ns, an ascending current is 
probably formed, which . . 'shes the pressure of the air. 
I am inclined to think that in the majority of earthquakes 
nothing escapes from the agitated earth; and that, when 
gaseous emanations and vapours are observed, theIo~er 
accompany or follow, than precede the shocks. This cir­
cUmstance would seem to eX)?lain the mysterious influ­
ence of earthquakes in equinoctial America, on the climate, 
and on the order of the dry and rainy seasons. If the earth 
generally act on the air only at the moment of the shocks, 
we can conceive why a sensible meteorological. change so 
rarely precedes those great revolutions of nature. 

The hypothesis according to which, in the earthquakes of 
Cumana, elastic fluids tend to escape from the surface of the 
soil, seems confirmed by the great noise which is heard 
during the shocks at the borders of the wells in the plain of 
Charas. Water and sand are sometimes thrown out twenty 
feet high. Similar phenomena were observed in ancient 
times by the inhabitants of those parts of Greece and Asia 
Minor abounding with caverns, crevices, and subterraneous 
rivers. Nature, in her uniform progress, everywhere suggests 
the same ideas of the causes of earthquakes, and the means 
by which man, forgetting the measure of his strength, pre­
tends to diminish the effect of the subterraneous explosions. 
What a great Roman naturalist has laid of the utility of 
wells and caverns· is repeated in the New World by the 
most ignorant Indians of Quito, when they show travellers 
the guaicos, or crevices of Pichincha. 

The subterranean noise, so frequent during earthquakes, 
• U In puteis eat remedium, quale et crebri Specul pnIIbeut: conceptum 

euim spiritum exhalant: quod in certis notatur oppidis, qUill minus qua­
tilmtur, cmlDris ad eluviem cuniculis cavata."-Pliny, lib. ii, c. 82 (ed. 
Par. 1723, t. i., p. 112.) Even at present, in the capital of St. Domingo, 
wells are considered as diminishing· the violence of the shocks. I may 
observe on this oocasion, that the theory of earthquakes, given by Seneca, 
(Nat. QUllllt., lib. vi., c. 4-31), contaiDl the germ of everything that 
has been said in our times on the action of the elastic vapours confined 
in the interior of the globe. 
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is generally not in the ratio of the force of the shocks. 
At Cumana it constantly precedes them, while at Quito, and 
recently at Caracas, and m the West India Islands, a noise 
like the . discharge of a battery. was heard a long time 
after the shocks had ceased. A third kind of phenomenon, 
the most remarkable of the whole, is the rolling of those 
subterranean thunders, which last several months, without 
being accompanied by the least OScillatory motion . of the 
ground.· 

In every country subject to earthquakes, the point at which, 
probably owing to a particular disposition of the stony strata, 
the effects are most sensibly felt, is considered as the cause 
and the focus of the shocks. Thus, at Cumana, the hill of the 
castle of San Antonio, and particularly the eminence on which 
stands the convent of St. Francis, are believed to contain an 
enormous quantity of sulphur and other jnflammable mat­
ter. We forget that the rapiditr with which the undula­
tions are propagated to great dlstances, even &CrOss the 
basin of the ocean, proves that the centre of action is very 
remote from the sunace of the globe. From this same 
cause no doubt earthquakes are not confined to certain 
species of rocks, as some naturalists suppose, but all are 
fitted to propagate the movement. Keepirig within the 
limits of my own experience I may here cite the granites 
of Lima and Acapulco; the gneiss of Caracas; the mica­
slate of the peninsula of Araya; the primitive thonschiefer 
of Tepecuacuilco, in Mexico; the secondary limestones of 
the Apennines, S~ain, and New Andalusia; and finally, the 
trappean porphynes of the provinces of Quito and PopaJan. t 
In tnese different places the ground is frequently agttated 
by the most violent shocks; but sometimes, in the same 
rock, the superior strata form invincible obstacles to the 
. * The subterranean thunders (bramidos y truenos subterraneos) of 
Guanaxuato. The phenomenon of a noise without shocks was observed 
by the ancients.-Aristot. Meteor., lib. ii., (ed. Duval, p. 802). Pliny, 
lib. ii., c. 80. 

t I might add to the list of secondary rocks, the gypsum of the newest 
formation, for instance, tbat of Montmartre, situated on a marine cal_ 
careous rock, which is posterior to the cbaIk.-See the Memoires de 
l' Academie, tom. i., p. 341, on the earthquake feltat Parisaud its environs 
in 1681. 
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propagation of the motion. Thus, in the mines of Saxony, 
we nave seen workmen hasten up alarmed by oscillations 
which were not felt at the surface of the ground. 

If, in regioDs the most remote :&om each other, primitive, 
secondary, and volcanic rocks, share equally in the convul­
sive movements ofthe globe; we cannot but admit also that 
within a space of little extent, certain classes of rocks 
oppose themselves to the propagation of the shocks. At 
Cumana, for instance, before tlie great catastrophe of 1797, 
the earthquakes were felt only along the southern and cal­
careous coast of the gulf of Cariaco, as far as the town of 
that name; while in the peninsula of Araya, and at the village 
of Maniquarez, the ground did not share the same agitation. 
But since December 1797, new communications appear to 
have been opened in the interior of the globe. The penin~ 
sula of Araya is now not merely subject to the same agita­
tions as the soil of Cumana, but the promontory of mica­
slate, previously free :&om earthquakes, has become in its 
turn a central point of commotion. The earth is sometimes 
strongly shaken at the village of Maniquarez, when on the 
coast of Cumana the inhabitants enjoy the most perfect 
tranquillity. The IrUlf of Cariaco, nevertheless, is only sixty 
or eighty fathoms deep. 

It has been thought from observations made both on the 
continent and in the islands, that the western and southern 
coasts are most exposed to shocks. This observation is con­
nected with opinions which geologists have long formed re­
specting the position of the high chains of mountains, and 
the direction of their steepest declivities; but the existence 
of the Cordillera of Caracas, and the frequency of the oscil­
lations on the eastern and northern coast of Terra }'irma, 
in the gulf of Paria, at Campano, at Cariaco, and at Cumana, 
render the accuracy of that opinion doubtful. 

In New Andalusia, as well as in Chile and Peru, the 
shocks follow the course of the shore, and extend but little 
inland. This circumstance, as we shall soon find, indicates 
an intimate connection between the causes which produce 
earthquakes and volcanic eruptions. If the earth was most 
agitated on the coasts, because they are the lowest part of 
the land, why should not the oscillations be equally strong 
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and frequent on those vast savannahs or prairies,· wluch 
are scarcely eight or ten toises above the level of the ocean P 

The earthquakes of Cumana. are connected with those of 
the Welit India Islands; and it has even been suspected 
that they have BOme connection with the volcaniclhenomena 
of the Cordilleras of the Andes. On the 4th 0 February, 
1797, the BOil of the province of Quito BUffered such a 
destructive commotion, that near 40,000 natives perished. 
At the same period the inhabitants of the eastern Antilles 
were alarmed by shocks, which continued during ei~ht 
months, when the volcano of Guadaloupe threw out pmmce­
stones, ashes, and gusts of sulphureous va1?ours. T1:ie erup­
tion of the 27th of September, during whIch very long-con­
tinued subterranean noises were heard, was followed on the 
14th of December by the great earthquake of Cumana. 
Another volcano of the West India Islands, that of St. 
Vincent, affords an' examJ>le of these extraordinary connec­
tions. This volcano had. not emitted flames since 1718, 
when they burst forth anew in 1812. The total ruin of the 
city of Caracas preceded this explosion thirty-five days, and 
violent oBcillationsof the ground were felt both in the islands 
and on the coasts of Terra Firma. . 

It has long been remarked that the effects of great earth­
quakes extend much farther than the phenomena arising 
from burning volcanoes. In studying the J?hysical revolu­
tions of Italy, in carefully examining the senes of the erup­
tions of Vesuvius and Etna, we can scarcely recognise, not­
withstanding the proximity of these mountains, any: traces of 
a simultaneous action. It is on the contrary beyond a doubt, 
that at the period of the last and preceding destruction of 
Lisbon,t the sea was violently agttated even as far as the 

* The Llanos of Cumana, of New Barcelona, of Calabozo, of Apure, 
and of Meta. 

t Tbe 1st of November, 1755, and 31st of March, 1761. Dnring the 
first of tbese earthquakes, tbe sea inundated, in Europe, tbe coasts of 
Swedeu, England, aDd Spain; in America, tbe islands of Antigua, Bar­
badoes, and Martinique. At Barbadoes, where tbe ordinary tides rise 
only from twenty.four to twenty.eight inches, the water rose twenty feet 
in Carlisle Bay. It became at the same time as black as ink; being, 
witbout doubt, mixed with tbe petroleum, or asphaltum, which abounds 
at the bottom of the sea, as well on tbe coasts of the gulf of Cariaco, as 
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New Worlel, for instance, at the 'island of Barbadoes, more 
than . twelve hundred leagueB distant from the coasts of 
Portugal. . 

Several facts tend to prove that the causes which produce 
earthquakes have a near connection with those which act in 
volcanic eruptions. The connection of these causes was 
known to the ancients, and it excited fresh attention at the 
period of the discovery of America. The discovery of the 
New W orId not only offered new productions to the curiosity 
of man, it also extended the then existing stock of know­
ledge respecting physical ~ography, the varieties of the 
human species, and the mIgrations of nations. It is im­
possible to read the narratives of early Spanish travellers, 
especially that of the Jesuit Acosta, without peroeiving 
the influence which the aspect of a great continent, the 
study of extraordinary appearances of nature, and inter­
course with men of different races, must have exercised 
near the island of Trinidad. In the West Indies, and in several Jakes of 
Switzerland, this extraordinary motion of the waters was oblerved lix 
hours after the first Ihock that was felt at Lisbon.-Ehil. TraDs., vol. 
xlix, pp. 403, 410, 544, 668; ibid. 1'01.00, p. 424. At Cadiz a moun­
tain of water lixty feet high was Been eight miles diBtant at 1eB. This 
mass threw itself impetuously on the couts, and beat down a great num­
ber of hoUBell; like the wave eighty-four feet high, which on the 9th of 
June, 1586, at the time of the great earthquake of Lima, coyered the port 
of Callao.-Acolta, Hist. Natural de laB Indisa, ed. de 1591, p. 123. 
In North America, on Lake Ontario, violent agitations of the water were 
observed from the month'of October 1755. These phenomena are proofs 
.of aubterraneous communications at enormous diBtances. On comparing 
the periods of the great catutrophea of Lima and Guatimala, which gene­
rally aucceed each other at long intervals, it hu sometimes been thought, 
that the eft'ect of an action Ilowly propagating along the Cordillera, some­
times from north to south. at other times from south to north, may be 
perceived.-Cosmo Bueno, Descripcion del Peru, ed. de Lima, p. 67. 
Four of these remarkable cataBtrophes, with their dates, may be here 
enumerated. 

MEXICO. PEIlU. 
(Lat. 130 32' north.) (Lat. 120 2' south.) 
30th of November, 1577. 17th of June, 1578. 
4th of March, 1679. 17th of June, 1678. 
12th of February, 1689. 10th of October, 1688. 
27th of September, 1717. 8th of February, 1716. 

When the shocks are not simultaueous, or do not follow each other at 
abort intervals, great doubts may be entertained with respect to the sup­
posed communication 01 the moyement. 
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o~ the progress of knowledge in Europe. The germ of a 
great number of physical truths is found in the works of the 
sixteenth century; and that germ would have fructified, 
had it not been crushed by fanaticism and superStition. We 
learned, at Pasto, that the column of black and thick smoke, 
which, in 1797, issued for several months from the volcano 
near that shore, disappeared at the very hour, when, sixty 

, leagues to the south, the towns of Riobamba, Hambato, and 
Tacunga were destroyod by an enormOU8 shock. In the 
interior of a burning crater, near those hillocks formed by 
ejections of scorim and ashes, the motion of the ground 
is felt several seconds before each partial eruption takes 
place. We observed this phenomenon at Vesuvius in 1805, 
while the mountain threw out incandescent sCOrilll; we 
were witnesses of it in 1802, on the brink of the immense 
crater of Pichincha, from which, nevertheless, at that time, 
clouds of sulphureous acid vapours only issued. ' 

Everything in earthcp18.kes seems to indicate the action of 
elastic fluids seeking an outlet to diffuse themselves in 
the atmosphere. Often, on the coasts of the Pacific, the 
action is almost instantaneously communicated from Chile to 
the gulf of Guayaquil, a distance of six hundred leagues; 
and, what is very remarkable, the shocks appear to be the 
stronger in proportion as the country is distant from burn­
ing volcanoes. The granitic mountams of Calabria, covered 
with very recent breccias, the calcareous chain of the Apen­
nines, the country of Pignerol, the coasts of Portugal and 
Greece, those of Peru and Terra Firma, afford striking 
proofs of this fact. The globe, it may be said, is agitated 
with the greater force, in proportion as the surface has a 
smaller number of funnels communicatin~ with the caverns 
of the interior. At Naples and at MesBJDa, at the foot of 
Cotopaxi and of Tunguragua, earthquakes are dreaded only 
when vapours and flames do not issue from the craters. In 
the kingdom of Quito, the great catastrophe of Riobamba 
led several well-informed persons to think that that country 
would be less frequently disturbed, if the subterranean fire 
should break the porphyritic dome of Chimborazo; and if 
that colossal mountain, should become a burning volcano. 
At all times analogous facts have led to the same hypotheses. 
The Greeks, who, like ourselves, attributed the oscillations 
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. oi' the ground to the tension of elastic fluids, cited in favour 
of their opinion, the total cessation of' the shocks at the 
island of Eubooa, by the opening of a crevice in the Lelan­
tine plain.-

The phenomena of volcanoes, and those of earthquakes, 
have been considered of late as the effects of voltaic electri­
city, developed by a Ilarticular disposition of heterogeneous 
strata. It cannot be denied, that often, when violent shocks 
succeed elWh other within the space of a few hours, the 
electricit:Y of the air sensibly increases at the instant the 
~und IS most agitated; but to explain this phenomenon, 
It is unnecessary to recur to an hypothesis, which is in 
direct contradiction to everything hitherto observed respect­
ing the structure. of our planet; and the disposition of ita 
strata. 

CHAPTER V. 

Peninsula of Araya.-Salt-marshes.-Ruins of the Castle of 
Santiago. 

THE :first weeks of our abode at Cumana were employed 
in testing our instruments, in herborizing in the neighbour­
mg plains, and in examining the traces of the earthquake of 
the 14th of December, 1797. Overpowered at once by a 
great number of objects, we were somewhat embarrassed how 
to lay down a reguJar plan of study and observation. Whilst 
every surrounding object was fitted to inspire in us the most 
lively interest, our physical and. astronoIDlcaJ. instruments in 
their turns excited strongly the curiosity of the inhabitants. 
We had numerous visitors; and in our desire to satisfy per­
sons who appeared so happy to see the spots of the moon 
through Dollond's telescope, the absorption of two gases in a 
eudiometrical tube, or the effects of galvanism on the motions 
of a frog, we were obliged to answer questions often obscure, 
and to repeat for whole hours the same experiments. These 
scenes were renewed for the space of five ye8.I'8, whenever 
we took up our abode in a pl8.Ce where it was understood 

* "The shocks ceased only when a crevice, which ejected a river of 
fiery ~ud, opened in the plain of LeIantum, near Chalcis."--Strabo. 
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that we were in posse~lon of microscopes, teleacopes, and 
electrical apparatus. 

I could not begin a regnIar course of astronomical obser­
vations before the 28th of July, though it was highly im­
portant for me to know the longitude given by Berthoud's 
time-keeper; but it happened., that in a country where the 
sky is constantly clear and serene, no stars appeared for 
several nights. The whole series of the observations I made 
in 1799 and'1800 give for their results, that the latitude of 
the great square at Cumana is 100 27' 52", and its longitude 
66° 30' '}f'. This longitude is founded on the difference of 
time, on lunar distances, on the eclipse of the sun (on the 
28th of October, 1799), and on ten lmmemons of Jupiter" 
satellites, compared with observations made in Europe. The 
oldest chart we have of the continent, that of Don Diego 
Ribeiro, geograJ.>her to the emperor Charles the Fifth, 
places Cumana ill latitude 9° 30'; which differs fifty-eight 
minutes from the real latitude, and half a degree from that 
marked by Jefferies in his American Pilot, published in 
1794. During three centuries the whole of the coast of 
Terra Firma has been laid down too far to the south: this 
has been owing to the current near the island of Trinidad, 
which sets toward the north, and mariners are led by their 
dead-reckoning to think themselves farther south than they 
really are. 

On the 17th of August a halo round the moon fixed the 
attention of the inha'llitants of Cumana, who considered it 
as the presage of some violent earthquake; for, according 
to popUlar notions, all extraordinary phenomena are im­
mediately connected with each other.' Coloured circles 
around the moon are much more' rare' in northern coun­
tries, than in Provence, Italy, and Spain. They are seen 
particularly (and this fact is singular enough) when the 
sky is clear, and the weather seems to' be most fair and 
settled. Under the torrid zone beautiful prismatic colours 
appear almost every night, and even at the time of the 
greatest droughts; often in the space of a few minutes they 
disappear several times, because, doubtless, the su~rior 
currents change the state of the floating vapours, by which 
the light is refracted. I sometimes even observed, between 
the fifteenth degree of latitude and the equator, small halos 
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around the planet Venus j the p11rple, orange, and violet, 
were distinctly perceived: but I never saw any colours 
around SiriU!!, Canopus, or Acherner. 

Wbile the halo was visible at Cumana, the hygrometer 
denoted great humidity j nevertheless the vapours appeared 
so perfectly in solution, or rather so elastic and wiil'ormly 
disseminated, that they did not alter the trans~arency of the 
atmosphere. . The moon arose after a storm of rain, behind 
the castle of San Antonio. As soon as she appeared on the 
horizon, we distinguished two circles: one large and whitish, 
forty-four degrees in diameter j the other a small circle of 
1° 43', displaying all the colours of the rainbow. The space 
between the two circles was of the deepest azure. At four 
degrees height, they disappeared, while the meteorological 
instruments indicated not the slightest change in the lower 
regions of the air. This phenomenon had nothing extra­
ordinary, except the great brilliancy of the colours, added to 
the circumstance, that, according to the measures taken 
with Ramsden's sextant, the lunar disk was not exactly in 
the centre of the haloes. Without this actual measurement 
we might have thought that the excentricity was the effect 
of the projection of the circles on the apparent concavity or 
the ski. . 

If too situation of our house at Cumana was highly fa,. 
vourable for the observation of the stan and meteorological 
phenomena, it obliged us to be sometimes the witne88e& ot 
painful scenes during the day. A part of the great square is 
surrounded with arcades, above which is one of those long 
wooden galleries, common in warm countries. This was the 
the plaoo where slaves, brought from the coast of .Africa, 
were sold. Of all the European governments Denmark was 
the first, and for a long time the only power, which abolished 
the traffic; yet notwithstanding that fact, the first negroes 
we saw exposed for sale had been landed from a Danish 
slave-ship. What are the duties of humanity, national 
honour, or the laws of their country, to men stimulated by 
the speculations of sordid interest P 

The slaves exposed to sale were young men from fifteen 
to twenty years of age. Every morning cocoa-nut oil was 
distributed among them, with which they rubbed their 
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bodies, to give their skin a black polish. The persons who 
came to purchase examined the teeth of these slaves, to 
judge of tneir age and health; forcing open their mouths 88 

we do those of horses in a market. This odious custom dates 
from Africa, as is proved by the faithful pictures drawn by 
the inimitable Cervantes,· who after his long captivity 
among the Moors, described the sale of Christian slJives at 
Algiers. It is distressing to think that even at this day 
there exist European colonists in the West Indies who mark 
their slaves with a hot iron, to know them again if they 
escape. This is the treatment bestowed on those "who 
save other men the labour of sowing, tilling, and reaping."t 

In 1800 the number of slaves did not exceed six thousand 
in the two provinces of Cumana and Barcelona, when at the 
same period the whole population was estimated at one 
hundred and ten thousand inhabitants. The trade in African 
slaves, which the laws of the Spaniards have never favoured, 
is almost as nothing on these coasts where the trade in Ameri­
can slaves was carried on in the sixteenth century with desola­
ting activity. Macara;I?an, anciently called Amaracapana, Cu­
mana, Araya, and particularly New Cadiz, built on the islet of 
Cubagua, mi~ht then be considered as commercial establish­
ments for facilitating the slave trade. Girolamo Benzoni of 
Milan, who at the lI$e of twenty-two visited Terra Firma, took 
part in some expeditions in 1542 to the coasts of Bordones, 
Cariaco, and Paria, to carry oft'the unfortunate natives. He 
relates with simplicity, and often with a sensibility not com­
mon in the historians of that time, the examples of cruelty 
of which he was a witness. He saw the slaves dragged to 
New Cadiz, to be marked on the forehead and on the arms, 
and for the payment of the guint to the officers of the crown. 
From this port the Indians were sent to the island of Hayti 
or St. J?omingo, after having often changed masters, not "by 

* EI Trato de Argel. Jom. II. Viage al Parnasso (1784), p. 316. 
t La Bruyere, Caracterea, chap. n. (ed. 1765), p. 300. I will here 

cite a paasage 8trongly characteri8tic of La Bruyere' 8 benevolent feeling 
for his fellow·creatures. "We find (under the torrid zone) certain 
wild animals, male and female, scattered through the country, black, 
livid, and all over scorched by the IUn, bent to the earth which they dig 
and tum up with invincible perseverance. They have something like 

. articulate utterance; and when they stand up on their feet, they eUibit a 
human face, and in fact these creatures are men." 
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way of sale, but because the soldiers played for them., at 
dice. ' 

The first excursion 'We made was to the peninsula ot 
Araya, and those countries formerly celebrated for the 
slave-trade and the pearl-fishery. We embarked on the Rio 
Manzanares, near the Indian suburb, on the 19th of August, 
about two in the morning. The principal objects of this 
excursion were, to see the ruins orthe castle of Araya, to 
examine the salt-works, and to make a few geological obser­
vations on the mountains forming the narrow peninsula of 
Maniquarez. The night was de~htfully cool; swarms of 
phosphorescent insects· glistened m the air, and over a 'aoil 
covered with sesunum, and groves of mimosa which bordered 
the river. We know how common the glow-worm t is in 
Italy and in all the' south of Europe, but the picturesgue 
effect itlroduces cannot be com}?ared tQ those innumerable, 
scattere and moving lights, which embellish the nights of 
the torrid zone, and seem to repeat on the earth, along the 
vast extent of the savannahs, the brillia.p.cy of the starry 
vault of heaven. . 

When, on descending the river, we drew near plantations, 
or cluwtJ8, we saw bonfires kindled by the negroes. A light 
and undulating smoke rose to the tops of the palm-trees, 
and imparted a reddish hue to the disk of the moon. It 
'Was on a Sundar. night, and the slaves were dancing to the 
music of the gmtar. The people of Africa, of negro race, 
are endowed with an inexhaustible store of activity and 
gaiety. After having ended the labours of the week, the 
slaves, on festival' days, prefer to listless sleep the recreations 
of music and dancing. ' . 

The bark in which we passed the gulf of Cariaco was 
very spacious. Large skins of the jaguar, or American 
tiger, were spread for our repose .during the night. Though 
'We had yet scarcely been two months in the torrid zone, 
we had. already become so sensible to the smallest variation 
of temperature that the cold prevented us from sleeping; 
while, to our surprise, we saw that the centigrade ther­
mometer was as high as 21'8°. This fact is familiar to 
those who have lived long in the Indies, and is worthy the 

* Elater noctilucus. 

YOLo I. 

t Lampyris italica, L. noctiluca. 

:11' 
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attention of physiologists. 'Bougner relates, that when he 
reached the summit of Montagne PeMe, in the island of 
Martinique, he and his companions shivered with cold, though 
the heat was above 21'5°. In reading the interesting nar­
rative of cmptain Bligh, who, in consequence of a mutiny 
on board the Bounty, was forced to make a voyage of twelve 
hundred leagues in an ?pen boat, we find that thatnavigator, 
in the tenth and twelfth degrees of south latitude, tnrltered. 
much more from cold than from hunger. During our abode 
at Guayaquil, in the month of January 1803, we observed 
that the natives covered themselves, and comJ>lained of the 
cola, when the thermometer sunk to 23'8°, whilst they felt 
the heat suffocating at SO·SO. Six or seven degrees were 
suflicient to cause tile opposite sensations of cold and hest; 
becauile, on these coasts of South America, the ~ 
temperature of the atmosphere is twenty-eight degrees. 
The n:wnidity, which modifies the conducting power of the 
air for heat, contributes greatly to these impressions. In 
the port of Guayaquil, as everywhere else in the low regions 
of the torrid zone, the weather grows cool only after storms 
of rain: and I have observed that when the thermometer 
sinks to 23'8°, De Luc's hygrometer keeps up to fifty and 
:f!£ty-two degrees; it is, on the contrary, at thirty-seven 
degrees in a temperature of 30'5°. At Cumana, dUring 
very heavy showers, people in the streets are' heard exclaim­
ing, que kielo! estoy tmlfJcwMTllJiJo;. though the thermometer 

* "What an icy cold I I shiver as if I was on the top of the m01lll­
tains." The provincial word ... ~rH can be traoaIated only by a 
very long periphrasis. Paramo, in Peruvian puna, is a denomination 
found. on all the maps of Spanish America. In the colonies it lignifies 
neither a desert nor a heath, but a mountainous place covered with 
stunted trees, exposed to the winds, and in which a damp cold perpetD._ 
ally reigns. In the torrid moe, the paralDOI are peralIy from one 
tho_d six hundred to two th~d toises high. Snow often falls Oil 
them, but it remains only a few hours, for we must not confoulld, as 
geographers often do, the words paramo and puna with that of IIt1HUlo, 
in Peruvian rillicapa, a mountain which enters into the limits of 
perpetual snow. These notions are highly interesting to geolOlY and 
the geography 01 plants; because, in countries where no height bas been 
measured, we may form an e.J:act idea of the lowest height to. which the 
Cordilleras rise, on looking into the map for the words pat"8MtI and 
tIeHdo. AI the J1Gf'fIfItW are almost continually enveloped in a cold and 
thick log, the people say at Ssnta FIS and at Merico, CII' UII ~Io., 
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exposed 110 the ram sinks only'to 21'5°. From these obser­
vations it follows, that between the tropics, in plains where 
the temperature of the air is in the dAy-time 8J.most inva­
riably above twenty-seven degrees, warmer clothing during 
the night is requisite, whenever in a damp air the thermo­
meter sinks four or :five degrees. 

We landed about eight in the morning at the point of 
. Araya, near the new salt-works. A solitary house, near a 
battery of three guns, the oply defence of this coast, since 
the destruction of the fort of Santiago, is the abode of 
the inspector. It is surprising that these salt-works, which 
formerly excited the jealousy of the English, Dutch, and 
other maritime powers, have not created a village, or even a 
farm; a few huts only of. JlOOl' Indian fishermen are found 
at the extremity of the pomt of Araya. 

This spot commands a view of the islet of Cubagua, the 
lofiy billS of Margareta, the ruins of the castle of Santiago, 
the Cerro de 1a Vela, and the calcareous chain of the Bri­
gantine, which bounds the horizoo towards the south. I 
availed myself of this view to take the angles between these 
different points, from a basis of four hundred toises, which 
I measured between the battery and the hill called the 
PeM. As the Cerro de 1a Vela, the Brigantine, and the cas­
tle of San Antonio at Cumana, are equally visible from the 
Punta Arenas, situated to the west of the village of Mani­
quarez, the same objects were available for an 8opproxiplate 
determination of the respective positions of several points, 
which are laid down in the mineralogical chart of the penin­
sula of bay&. 

The abundance of salt contained in the peninsula of 
luaya was known to Alonzo Nino, when, following the 
tracks of Columbus, Ojeda, and Amerigo Vespucei, he visited 
these countries in 1499. Though of all the people on the 
globe the natives of South America consume ~e least salt, 
because they scarcely eat anything but vegetables, it never­
theleas appean, that at an early period the Guayquerias 
dug into the clayer. and muriatiferous soil of Punta Arenas 
Even the brine-lnte, now called new, (la lIalina fiucva,) 

when a thick small rain falls, and the temperature of the air links con­
siderably. From paramo has been made empa1'lunar,e, which signifies 
to be as cold as if we were on the ridge of the Andes. 

:N2 
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situated at the extremity O!D?~ .Axaya, were worked in 
very remote times. The Sp· ,who settled at first at 
Cubagua, and soon after on the coasts of Cumana, worked. 
from the beginning of the sixteenth century, the salt 
marshes which stretch away like a lagoon to the north 
of Cerro de la Vela. As at that period the peninsula. 
of Araya had no settled population, the Dutch availed 
themselves of the natural riches of a soil which appeared 
to be property common to all nations. In onr days, each 
colony has its own salt-works, and navigation is so much 
improved, that the merchants of Cadiz can send, at a small 
expense, salt from Spain and Portugal to the southern 
hemisphere, a distance of 1900 leagues, to cure meat at 
Monte Video and Buenos Ayres. These advant~s were 
unknown at the time of the conquest; colonial mdustry 
had then made 80 little progress, that the salt of Araya 
was carried, at great expense, to the·W est India Islands, 
Carthagena, and Portobello. In 1605, the court of Madrid 
sent armed ships to Punta .Axaya, with orders to expe1 the 
Dutch by force of arms. The Dutch, however, continued 
to carry on a contraband trade in salt till, in 1622, there 
was built near the salt-works a fort, which afterwards 
became celebrated under the name of the Castillo de 
Santiago, or the Real Fuerza de Araya. The great salt­
marshes are laid down on the oldest Spanish maps, some­
times as 11.. bay, and at other times as a lagoon. Laet, 
who· wrote his OrbUt NOfJUII in 1633, and who had some 
excellent notions respecting these coasts, eXJ?ressly states, 
that the lagoon was separated from the sea by an isthmus 
above the level of high water. In 1726, an impetuous 
hurricane destroyed the salt-works of .Axaya, and rendered 
the fort, the construction of which had cost more than a 
million. of piastres, useless. This hurricane was a very rare 
phenomenon in these regions, where the sea is in general 
as calm as tlie water in onr large rivers. The waves over­
:flowed the Jand to a great extent; and by the effect of this 
e1'l!ption of the ocean the salt lake was converted into a 
gull" several miles in length. Since that period, artiJicial 
reservoirs, or pits, (vlUlets,) have been formed, to the north 
of the range of hills which separates the castle from the 
north coast of the peninsula. 
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The consumption of salt amounted, in 1799 and 1800, 
in the two provinces of Cumana. and Barcelona, to nine or 
ten thousandfanegas, each sixteen arrobas, or four hundred­
weight. This consumption is very considerable, and gives, 
if we deduct from the total population fifty thousand 
Indians, who eat very little salt, sixty pounds for each 
person. Salt beef, called tasajo, is the most important 
article of export from Barcelona. Of nine or ten 'thousand 
fanegall furnished by the two provinces conjointly, three thou­
sand only are produced by the salt-works of Araya; the 
rest is extracted from the sea-water at the Morro of Bar­
celona, at Pozuelos, at Piritu, and in the Golfo Triste. In 
Mexico, the salt lake of Penon Blanco alone furnishes 
yearly more than two hundred and fifty thousand fanegas 
of unpurified salt. 

The province of Caracas possesses fine salt-works at Los 
Roques; those which formerly existed at the small island of 
Tortuga,where the soil is IItronglyimpregnated with muriate 
of soda, were destroyed bJ order of the Spanish government. 
A canal was made by which the sea has free access to the 
salt-marshes. Foreign nations who have colonies in the 
West Indies frequented this uninhabited island; and the 
court of Madrid, from views of suspicious policy, was appre­
hensive that the salt-works of Tortuga would give l'lse to 
settlements, by means of which an illicit trade would be 
carried on with Terra-Firma. 

The royal administration of the salt-works of Araya dates 
only from the year 1792. Before that period they were in 
the hands of Indian fishermen, who manufactured salt at 

• < 

• At the period of my visit to that country the government of Cumana 
comprehended the two llrovinces of New Andalusia and New Barcelona. 
The worda province and govierno, or government of Cumana, are conse. 
quently not synonymous. A Catalonian, Juan de U rpin, who had been by 
tams a canon, a doctor of laws, a counsellor in St. Domingo, and a private 
soldier in the castle of Araya, founded in J 636, the city of New Barce­
lona, and attempted to give the name of New Catalonia (Nueva Catha­
lufla) to the province of which this newly constructed city became th~ 
capi.tal. This attempt was fruitless; and it is from the capital that the 
whole province took its name. Since my departure from America, it has 
been raised to tqe rank of a Govierno. In New Andalusia, the Indian 
name of Cumana bas superseded the names Nueva Toledo and Nueva 
Cordoba, which we iIld on the maps of the seventeenth century. 
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their pleasure, and sold it, paying the government the 
moderate sum of three hundred piastres. The price ·o{ the 
:fanega was then four reals;- but the salt was extremely 
impure, grey, mixed with earthy particles, and. SIlrChargea 
with muriate and sulphate of magnesia.. Since the province 
of Cumana. has become dependeJlt on the intendancia. of 
Caracas, the sale of salt is under the control of the .excise; 
and the~anega, which the G:ua.yquerias sold at half a piastre, 
costs a piastre and a half. t This a~entation of price is 
slightly compensated by greater punty of the salt, and by 
the facility with which the fishermen and farmers can pro­
cure it in abundance during the whole year. The salt-works 
of Araya yielded to the treasury, in 1799, a clear income of 
eight thousand piastres. . 

Considered as a branch of industry the salt produced here 
is not of any great importance, but the nature of the soil 
which contains the salt-marshes is well worthy of attention. 
In order to obtain a clear idea of the geological connection 
existing between this muriatiferous soil and the rocks of 
more ancient formation, we shall take a general view of the 
neighbouring mountains of Cumana,· and those of the penin­
sula of Araya, and the island of Margaretta. 

Three great parallel chains extend from east to west. The 
two most northerly chains are primitive, and contain the 

. mica-slates of Macanao, and the San Juan Valley, ofMani­
quarez, and of Chuparipari. These we shall distinguish by 
the names of Cordillera of the island of Margareta, and Cor­
dillera of Araya. The third chain, the most s9utherly of the 
whole, the Cordillera of the Brigantine and of the Cocoilar, 
contains rocks only of secondary formation; and, what is re­
markable enough, though analogous to the geological consti­
tution of the Alps westward of St. Gothard, the primitive 
chain is much less elevated than that which was composed of 

• In this narrath'e, as well as in the Political Essay on New Spain, all 
the price8 are reckoned in piastres, and sllyer reals (reales de plata). 
Ei(ht of these reals are equivalent to a piastre, or one hundred and five 
BOUl, French IDOI1IIJ (u.4Itl. Eoglish). Nooy. Esp., yolo ii., p.519, 
616, and 866. • 

t The fanega of salt is sold to those Indian8 and fishermen wao do 
not pay the duties (derechos reales), at Ponta Araya for Sill, at Camana 
for eight resls. The prices to the other tribes are, at Araya ten, at Cu­
mana twelve reale. 
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aeoondary rock..· The sea has BeSted the two northern 
Cordilleras, those of the island of a.reta and the penin­
aWa of Amya; and the small islan. of Coche and of 
Cubagu are remnants of the land that was submerged. 
Farther ~ the south, the vast gulf Cariaco atretchee away, 
like a longitudinal valley formed by the irruption of the 
sea, between the two small chains of Araya and the Cocollar, 
between the miClHlate and the Alpine limestone. We shall 
BOOn see that the direction of the strata, very regular in the 
first of these rooks, is not quite pa.ra.llel with the general direc­
tion of the gulf. In the hign Alps of Europe, the great 
longitudinal va.lley of the Rhone also 80metimee cuts at an. 
oblique angle the calcareous banks in which it baa been 
excavated. 

The two para.llel chains of Araya and the Cocolla.r were 
connected, to the east of the town of Cariaco, between the 
1ak!l8 of Campoma. and Putaquso, by a kind of transverse 
dyke, which bears the name of Cerro de Meapire, and which 
in distant times, by resisting the impulse of the wavee, baa 
hindered the waters of the ~ of Cariaco from uniting 
with those of the gulf of Pana. Thus, in Switzerland, the 
~ntral chain, that which passes by the Col de Ferrex, the 
Sunplon, St. Gothard, and the Spliigen, is connected on the 
north and the south with two lateral chains, by the moUD­
tains of Furca. and Maloya.. It is interesting to recall to . 
IDind those striking analogies exhibited in both continents 
by the external Btructure of the globe. 

The primitive c~ of Araya ends abruptly in the meridian. 
of the village of Maniqus.rez; and the western slope of the 
P.8ninsula, as well as the. plains in the midst of which stan,ds 
t!w castle ~f San Antonio, is oove~d with very recent fo~ 
tions of sandstone and clay mixed with gypsum. Near 
Maniquarez, breccja. or sandstone with. calcareous cement, 

• III New ADdalula, the CoJ'dillen of the Coeollar DOwhve ClOntaiDa 
)lrimitive rocks. If theae look, form the nucleUi of this chain, and r~ 
above ~ level of the neighbouring plaina, which is scarcely probable, we 
mllJt suppose that they are all covered with limestone and sandstone. III 
1hQ Swiss Alps, on the contrary, the chain which is designated under 
the too wgne denomination of lateral and calcareous, contains primitive 
rocks, which. aeeording to the observations of Escher and Leopold 
VOII Buch, are often uble to the height of eiaht hlindred or a thousand. 
toiaea. 
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which might easily be confounded with real limestone, lies 
immediately over the mica-slate; while on the opposite side, 
near Punta DeIgada, this sandstone covers a compact bluish 
gray limestone, almost destitute of petrifactions, and tra­
versed by small veins of calcareous spar. This last rock is 
analogous to the limestone of the high Alps.· 

The very recent sandstone formation of the peninsula of 
Araya contains :-first, near Punta Arenas, a stratified sand­
stone, composed of very fine grains, united by a calcareous 
cement in small quantity ;-secondly, at the Cerro de la Vela, 
a schistose sandstone,t without mica, and passing into slate­
ciay,t which accompanies coal ;-thirdly, on the western side,. 
between Punta Gorda and the ruins of the castle of Santiago, 
breccia composed of petrrlied sea-shells united by·a calcare­
ous cement, in which are mingled grains of quartz i-fourthly, 
near the point of Barigon, whence the stone employed for 
buildin~ at Cumana is obtained, banks of yellowish white 
shelly limestone, in which are found some scattered grains of 
quartz j-fifthly, at Penas N egras, at the top of the Cerro de 
la Vela, a bluish gray compact limestone, very tender, almos~' 
without petrifactions, and covering the schistose sandstone. 
However extraordinary this mixture of sandstone and com­
pact limestone§ may appear, we cannot doubt that these 
strata belo~ to one and the same formation. The very 
recent secondary rocks everywhere present analogons phe­
nomena j the molasse of the Pays de Vaud contains a fetid 
shelly limestone, and the cerita limestone of the banks of the 
Seine is sometimes mixed with sandstone. 

The strata of calcareous breccia are composed of an iDfi­
nita number of sea-shells, from four to six inches in diameter, 
and in part well preserved. We find they contain not am­
monites, but ampullaires, solens, and tarebratulm. The 
greater part of these shells are mixed: the oysters and 
pectinites being sometimes arranged in families. The whole 
are easily detached, and their interior is filled with fossil 
madrepores and cellepores. We have now to speak of a 
fourth formation, which probably restsll on the calcareous 

• AIpenkalkstein. 
t Sandsteinscbiefer. :I: Thonschiefer. § Dichter kalkstein. 
II It were to be wished that mineralogical travellers would examine more 

partic:a1arly the Cerro de la Vela. The limestone of the Pe1Iaa Negru 
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sandstone of .A:n.ya, I mean the muriatiferous clay. This 
clay, hardened, impregnated with petroleum, and mixed with 
lamellar and lenticular gypsum, is analogous to the salzthon, 
which in Europe accompanies the sal-gem of Berchtesgaden, 
and in South America that of Zip'aquira. It is generally or 
a. smoke-grey colour, earthy, and friable; but it encloses 
more solid masses of a blaCkish brown, of a schistose, and 
sometimes conchoidal fracture. These fragments, from six 
to eight inches long, have an angular form. When they are 
very small, they give the clay a. porphyroidal appearance. 
We find disseminated in it, as we have already observed, 
either in nests or in small veins, selenite, and sometimes, 
though seldom, fibrous gypsum. It is remarkable enough, 
that this stratum of clay, as well as the banks of pure sal­
gem and the sa1zthon in Europe, scarcely ever contains shells. 
while the rocks adjacent exhibit them in great. abundance. 

Although the muriate of soda is not found visible to the' 
eye in the, clay of Araya, we cannot doubt of its, existence. ' 
It shows itself in large crystals, if we sprinkle the mass 
with rain-water and expose it to the sun. The lagoon to the 
east of the castle of. Santiago exhibits all the phenomena 
which have been observed in the salt lakes of Siberia, 
described by Lepechin, Gmelin. and Pallas. This lagoon 
receives, however, only the rain-waters, which filter "through 
the banks of clay, and unite at the lowest point of the pen­
insula.. While the lagoon served as a salt-work to the 
Spaniards and the Dutch, it did not communicate with the' 
sea; at present this communication has been interrupted 
anew, by faggots pl.a.ced at the place where the waters of 
the ocean made an irruptionin 1726. After great droughts, 
crystallized and very pure muriate of soda, in masses of three 
or four cubic feet, is still drawn from time to time from the 
bottom of the lagoon. . The salt waters of the lake, exposed 

rest& on a . slate-clay. mixed with quartzose ssnd; but there is no proof' of 
the muriatiCerous clay of the salt.works being of more ancient formation 
than this slate.clay. or of its alternating with banks of ssndstone. No well 
having been dug in these countries. we can hav.e no information respect­
ing the superposition of the strata. The banks of calcareous ssndstone, 
which are found at thl! mouth oC the salt lake. and near the fishermen's 
huts on the coast opposite Cape Macano, appeared to me to lie beneath 
the muristiferous clay. 
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to the heat of the sun, evaporate a* their Suftaoe; Cil'Il8tII 
of aalt, formed in a saturated solution, fall to the bottom; 
and by the attraetion between ehryatals of a similar nature 
and fonD, the Cl1etallized m&BBe8 daily augment. It is 
generally observed. that the water is brackish whereTer 
lagoons are formed. in clayey ground. It is true, that for 
the new aalt-work near the battery of .Any&, the sea­
water is received. into pits, &8 in the salt m&r8hee of the 
south of France; but in the island of Margareta, near 
Pampatar, salt is manufiwtured by employing ODly fresh 
water, with which the muriatiferoUB clay has first been 
lixivated. 

We must not confound the salt disseminated in these 
elayey soils with that contained in the sands of the aea­
shore, on the coasts of N Ol'IDandy. These phenomena, 
considered in a geognoetical point of view, have IIC8l'Cely 
any properties in common. I have seen muriatiferoue 
clay at the level of the ocean at Punta .Any&, and at 
two thousand toisee' height in the Cordilleras of New 
Grenada. If in the former of these places it lies on Tery 
recent shelly breccia, it forms, on the contrary, in Austria 
near Iechel, a considerable stratum in the Alpine lime­
atone, which, though equally posterior to the existence of 
organic life on the globe, is nevertheleee of' high antiquity, 
as is proved by the great number of rocks with.which it 
is covered. We shall not ~uestion, that sal-gem, either 
pure or mixed with muriatiferoUB clay, may have been 
deposited by an ancient sea; but everything evinces that 
it was formed during an order of things bearing DO 

resemblance to that in which the sea at present, by a 
slower operation, deposits a few particles of muriate of 
soda on the sands of our shores. In the same manner 
88 sulphur and coal belong to periods of formation very 
remote from each other, the aal-gem is also found some­
times in transition gypsum,. sometimes in the Alpine lime­
stonet, sometimes in a. muriatiferoUB clay lying on &. very 

• lJeberpDpups, in the transition alate of White Alley (1' Aue. 
B1aacu), and between the gnuwacke and blaek trauition limestone_ 
Bu. bel_ the Deut de Cbamouaire. aooordiIIg to M. _ B.ch. 

t A.t Halle in the Tyrol. 
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recent sandstone-, and lastly, sometimes iD. a gypBUmt po. 
tenor to the chalk. , 

The new salt-works of Araya have five reserToirs, ~ 
pita, the largest of which have two thousand three hun­
dred square toises surface. Their mean dept~ is eight 
inches. Use is made both of the rain-water, which by 
filtration collects at the lowest pa.rIi of the plain, aDd of 
the water of the sea, which enters by canals, or mtJrteUiMw, 
when the Hood-tide is favoured by the winds. The situa­
tion of these new salt-works is less advantageous than that 
oithe lagOOn. . The waters which fall into the latter paIII 
over steeper slopes, washing a greater extent of ground. 

The earth alread:r lixiviated is never carried away here, loll 
it is from time to time in the island of Margareta; nor have 

• At Punta Araya. 
t Gypsum of the third formation among the secondary gyP/lums. The 

fin! formation contains 'the gypsum in which are found the brine.springs 
of Thoringia, and wbich is placed either in the Alpine limestone or 
aecbstem, to which it essentially belongs (Freiealeim, Geognoat. Arbeiten, 
tom. ii. p.131), or between the .echstein and the limeatone of the Jqra, or 
betweea the zechstein and the new sandstone. It is the ancient gypBUm 
of secondary formation of Werner's BChool (iUterer fiozgyps), which we 
Ilmost preferably call muriatiferoUB gypsum. The second formation is 
composed of fibrous gypsum, placed either in the molasse or new sand. 
stone, or between this and the upper limeatoD8. It allound. in common 
clay. whic)l. dift'era essentially from the salzthon or muriatiftlrou clay. 
The third formation of gypsum ia more recent than chalk. To thil 
beIougs the 6011y gypl/Um of PariI; and, as appears from the_rchea of 
~r. Steffens (Geoga. Aufsatsze, 1810, p. 142), the gypsum of Segeberg, 
III Holstein, in which sal.gem is IOmetimes disseminated in very small 
nests (Jenaische Litterstur.Zeitung, 1813, p. 100). The gypsum of 
Paris, lying between a carite limestone, which CO'fel'll chalk and a sand. 
atone without shells, is distiaguiBhed by fouil bone~ of quadrupeds, 
while the Segeberg and Lunebourg gypsums, the position of which is 
more uncertain. are characteriaed by the borscits which they contain. 
Two other formations, far anterior to the three we have just mentioned, 
are the tranrritiou gypsum (libergangsgyps) of Aigle, and the primitive 
BJpIUm (urgyps) of the Talley of Cow, nesr Airolo. I flatter myself 
tUt I mil)' render BOme service to those geologists who prefer the know_ 
~ of positive facts to speculation on the origin of things, by fur. 
nishing them with materials from which they may genersliae their ideas 
on the formation of rocks in both hemispheres. The relative antiquity 
of the formations is the principal object of a science which is to render 
lISacquainted with the structure of tbe globe; thst is to say. the natute 
of the I&rata which constitute the crust of our planet. 
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wells been dug in the muriatiferous cmy, with the view of 
finding strata richer in muriate of soda. The salineros, or 
salt-workers generally complain of want of rain; and in the 
new salt-works, it appears to me difficult to determine what 
quantity of salt is derived solely from the waters of the sea. 
The natives estimate it at a sixth of the total produce. The 
evaporation is extremely strong, and favoured by the constant 
motion of the air; so that the salt is collected m eighteen or 
twenty days ai'ter the pits are filled. 

Though the muriate of soda is manufactured with less 
care in the peninsula. of Araya than at the salt-works' of 
Europe, it is nevertheless purer, and contains less of earthy 
muriates and sulphates. We know not whether this 'purity 
may be attributed to that portion of the salt which IS fur­
nished by the sea; for though it is extremely probable, that 
the quantity of salt dissolved in the waters of the ocean 
is nearly the same under every zone" it is not less un-

. certain whether the' proportion between. the muriate of soda, 
the muriate and sulphate of magnesia, and the sulphate and 
carbonate of lime, 00 equally invariable. 

Having examined the salt-works, and terminated our 
geodesical operations; we departed at the decline of day 
to alee}> at an Indian hut, some miles distant, near 
the rums of the castle of Araya. Directing our course 
southward, we traversed first the plain covered with 
muriatiferous clay, and stripped of vegetation; then two 
chains of hills of sandstone, between which the lagoon 
is situated. Night overtook us while we were in a nar­
row path, bordered on one side by the sea, and on the 
other by a range of perpendicular rocks. The tide was 
rising rapidly, and narrowed the road at every step. We 
at lengtli arrived at the foot of the old castle of Araya, 
where we enjoyed a :prospect that had in it something 
lu~brious and romantIC. The ruins stand on a bare and 
and mountain, crowned with agave, columnar cactus, and 
thorny mimosas: they bear less resemblance to the works 
of man, than to those masses of rock which were ruptured 
at the early revolutions of the globe. 

We were desirous of stopping to admire this majestic 
spectacle, and to observe the setting of Venus, whose disk 
appeared at intervals between the yawning crannies of the 
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caatle; but the muleteer, who served 88 our guide, w.ls 
parched with thirst, and pressed us earnestly to return. 
He had long perceived that we had lost our way; and 88 he 
hoped to work on our fears he continually warned us of the 
danger of tigers and rattlesnakes. Venomous reptiles are, 
indeed, very common near the castle of Araya; and two 
jaguars had been lately killed at the entrance of the village 
of Maniquarez. If we might judge from their skins, which 
were preserved, their size W.88 not less than that of the In­
dian tiger. We vainly represented to our guide that those 
anlmals did not attack men where the goats furnished them 
with abundant prey; we were obliged· to yield, and return. 
After having proceeded three quarters of an hour along a. 
shore covered by the tide we were joined by the negro, who 
carried our provision. Uneasy at not seeing us arrive, he 
had come to meet us, and he led us through a wood of 
nopals to a hut inhabited by an Indian family. We were 
received with t~e cordial hospitality observed. in this country 
amoBg people of every tribe. The hut in which we slung 
our Iiammocks was very clean; and there we found fish, 
plantains, and what in the torrid zone is preferable to the 
moat sumptuous food, excellent water. 

The next day at sunrise we found that the hut in which 
we had passed the night formed part of a group of small 
dWellings on the borders of' the salt lake, the remains of a 
&naiderable village which had formerly stood near the castle. 
The ruins of a church were seen partly buried in the sanil, 
and covered with brushwood. When, in 1762, to save the 
expense of the garrison, the castle of Araya was totally dis­
mantled, the Indians and Mulattoes who were settled in 
the neighbourhood emigrated by.degreesto Maniquarez, to 
Cariaco, and in the suburb of the Guayquerias at Cumana. 
A small number, bound from affection to their native soil, 
~mained in this wild and barren spot. These poor people 
live by catching fish, which are extremely abundant on the 
coast and the neighbouring shoals. They appear satisfied 
with their condition, and think it strange wlien they are 
asked why they have no gardens or culinary vegetables. 
Our gardens, tbey reply, are beyond the gulf; when we 
carry our fish to Cumana, we bring back plantains, cocoa 
nuts, and cassava. This system of economy, which favours 
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idleness, is followed at ManiqU&n'lZ, and throughout the 
whole peninsula of Araya. The chief wealth of the inha­
bitants consists in goats, which are of a very ~ and very 
fine breed, and rove in the fields like those at the Peak. ot 
Tenerift'e. They have beoome" entirely wild, and are marked 
like the mules, because it would lie diftioult to recognize 
them from their colour or the arrangement of their spots. 
These wild goats are of a brownish yellow, and are not varied 
in colour like domestic a.nima.ls. If in hun~, a colonist 
kills a goat which . he does not consider 88 his own pro­
perty, he Carries it immediately- to the nei~bour to 
whom it belongs. During two days we heard' it e\'el'Y· 
where spoken of 88 a very extraordinary circumstance, that 
an inhabitant of Maniqua;rez had lost. a goat, on which 
it was probable that a neighbouring family had pegaled 
themselves . 

.Among the Mulattoea, whose huts SUlTOU1ld the 1I1ll.t lake, 
we found a shoemaker of Castilian descent.· He received. 
us with the.air of ~vity and self-sufficiency which in those 
countries charactenze almost all persons who are conscious 
of poBseBBing some peculiar talent.· He was em{'loyed in 
stretching the string of his bow, and "sharpening bis arrows 
to shoot birds. His trade of a shoemaker could not be very 
lucrative in a country where the greater part of the inha.­
bitants go barefootecl; and he only complained that, on 
account of the dearness of European gunpowder, a man Jt 
his 9.uality W88 reduced to employ the same weapons 88 the 
Indians. He wu the sage of the plain; he understood the 
formation of the salt by the in1I.uence of the sun and full 
moon, the symptoms of earthquakes," the marks by which 
mines of ~ld and silver are discovered, and the medicinal 
plants, which, like all the other colonists from Ohile to Cali­
fornia, he classified into lwe and rold.· Having collected the 
traditions of the country, he gave us some curious accounts 
of the pearls of Cubagua, objects of luxury, which he treated 
with the utmost contempt. To show us how familiar to him" 
were the ncred writings he took & pride in remin~ us 
that Job prefened wisdom to all the pearls of the Indies. 
His philosoph1- was circumscribed to the narrow circle of 
the"ants of life. The poBSession of a very strong 888, able 
• Exciting or debilitatiDg, the 8thenic aDd asthenic, of Brown'. ~. 
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to carry a heavy load of pbintains 1;0 the etiilJartJllilmJ, was 
the consummation of all his wishes . 

.After a long dillCOUl'8e on the ~mptine118 of human great­
DeSS, he drew from a lea.them. pouch a few very tIIIlAII. opaque 
pearls, which he forced us to a.ecept, enjoiDing us at the 
same time to note on our tablets that a poor shoemaker 
of luaya, but a white man, and of noble Casti1:ia.n race, had 
been ena.bled to give us something which, OD the other side 
of the sea,· was sought for as very ~118. I here acquit 
myself' of the promise I made to this worthy man, who ilia­
interestedly refused to accept of the slightest retribntion. 
The Pearl Coast presents the same 88pect of misery as the 
colinmes of gold and diamonds, Choco and BraZil; but 
misery is not there attended with that immoderate desire of 
gain which is excited by mineral wealth. 

The pearl-breeding oyster (Avicu1a margarit:ifera, Cuvier) 
aboundS on the shoals which extend from Cape Paria. to Cape 
la Veta. The islands of Margareta, Cubagua, Coche, Punta 
Araya, and the mouth of the Rio la. Hacha, were, in. the 
sixteenth century, as celebrated as were the Persia.n Gulf 
and the island of Taprobana among the ancients. It is incor­
rectly alleged by some historians that the natives of America 
were unacquainted with the luxury of pearls. The first 
Spaniards who landed in Terra. Firma. fOund the savages 
decked with pearl necklaces and bracelets; and among the 
eivilized people of M;erico and Peru, pearls of a beautiful 
form. were extremely sought after. I have published a dis­
sertation on the statue of a Mexican priestess in basalt, 
whose head-dress, resembling the caltmtica of the heads. of 
Isis, is ornamented with pearls. Las CIL!l88 and Benzoni 
have described, but not without some exaggeration, the cruel­
ties which were exercised on the unhappy Indian slaves and 
negroes employed in the pearl fishery. At the beginning 
of the conC{nest the island of Cache alone furnished pearls 
amolmting m value to fifteen hundred marks per month. 

The quint which the king's officers drew frOm the ~roduce 
of pearls, amounted to fifteen thousand ducats; which, ac­
cording to the value of the precious metals in those times, 

,. • Por alIa,' or, • del otro lado del charco,' (properly • beyond,' or 
'on the other side of the great lake'), a figurative expression, by which the 
people in the Spanish colonies denote Europe. 
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and the extensiveness of contraband trade, may be regarded 
as a very considerable SIl,Dl. It appears that till 1530 tbe 
value of the pearls sent to Europe amounted yearly on an 
average to more than eight hundred thousand piastres. In 
order to judge of the importance of this branch of commerce 
to Seville, Toledo, Antwerp, and Genoa, we should recollect 
that at the same period the whole of the mines of America 
did not furnish two millions of piastres; and that the Heet 
of Ovando was .thought to contain immense wealth, because 
it had on board nearly two thousand six hundred marks of 
silver. Pearls· were the more sought after, as the luxury 

.of Asia. had been introduced into Europe by two ways 
diametri~y opposite: that of Con~tino'ple; where the 
PallOOlogl wore garments covered Wlth strings of pearls; 
and that of Grenada, the residence of the Moorish kinRs, 
who displayed at their court all the luxury of the East. The 
pearls of the East were preferred to those of the West; but 
the number of the latter which circulated in commerce was 
nevertheless considerable at the period immediately fol­
lowed the discovery of America. In Italy as well as in 
Spain, the islet of Cubagua became the object of numerous 
mercantile speculations. 

Benzoni- relates the adventure of one Luigi Lampagnano, 
to whom Charles the Fifth granted the privilege of proceed­
ing with five carvels to the coasts of Cumana to fish for 
pearls. The colonists sent him back with this bold mes­
sage:· '" That the emperor was too liberal of what was not 
hiS own, and that he had no right to dispose of the oysters 
which live at the bottom of the sea." 

The pearl fishery diminished rapidly about the end of the 
sixteenth cen~; and, according to Laet, it had long ceased 
in 1633. t The mdustry of the Venetians, who imitated fine 
pearls with great· exactness, and the frequent use of cut 

• La Hist. del Mondo Nuovo, p. 34. Luigi Lampagnano, a relation 
of the asaassin of the Duke of Milan, Galeazzo Maria Sforza, could not 
pay the mercbants of Seville wbo had advanced tbe money for his 
voyage; he remained five years at Cubagua, and died in a fit of insanity. 

t .f Insularnm Cubagulll et Cocbes quondam magna fuit dignitss, quum 
Unionum captura ftoreret: nunc, ilia deficiente, obscura admodum fama." 
.Laet, Nova Orbis, p. 669. This accurate compiler, speaking of Punta 
Araya, adds, this country is so forgotten, "ut vix ulla Americlil meridi­
onalis pars hodie ohscurior sit." 
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diamonds, - rendered the fisheries of Cubagua. less lucrative. 
At the same time, the oysters which yielded the pearls 
became scarcer, not, because, according to a popular tradi­
tion, they were frightened by the sound of the oars, and 
removed elsewhere; but because their propagation had been 
impeded by the imprudent destruction of the shells by thou­
sands. The pearl-1:iearing oyster is of a more delicate n~ture 
than most of the other acepbalous mollusca; At the island of 
Ceylon, where, in the bay of Condeatchy, the fishery empl~ys 
six hundred divers, and where the annual produce is. more 
than half a million of piastres, it has vainly been attempted 
to transplant the oysters to other parts of the coast. The 
government permits fishing there only during a single month:; 
while at Cu1:iagua the bank of. shells was fished at all seasons. 
To form an idea of the destruction of the species caused by 
the divers, we must remember that a boat sometimes collects, 
in two or three weeks, more than thirty-five thousand oysters.­
The animal lives but nine or ten years; and it is only in its 
fourth year that the pearls begin to show themselves. In 
ten thousand shells there is often not a single pearl of value. 
Tradition records that on the bank of MarF.eta the fisher­
men o~ened the shells one by one: in the 18land of Ceylon, 
the ammals are thrown into heaps to rot in the air; and to 
se~arate the pearls which are not attached to the shell, the 
ammal pulp is washed, as miners wash the sand which con­
tains grains of gold, tin, or diamonds. 
. .At present Spanish America furnishes no other pearls for 
trade than those of the gulf of Panama, and the mouth of 
the Rio de la Haeha. On the shoals which surround Cubagua., 
Coche, and the island of Margareta, the fishery is as much 
neglected as on the coasts of California.t It is believed at 
Cumana, that the pearl-oyster has greatly multiplied after 
two centuries of repose; and in 1812, some new attempts 
were made at Margareta for the fishing of pearls. It has 
been asked, why the pearls found at present in. shells which 
become entangled in the fishermen's nets are so small, and 

• The cutting of diamonds was invented by Lewis de B~rquen, in 
1456, but the art became common only in the following century • 

.,. I am astonished at never having heard, in the course of my travels, 
of pearls found in the fresh-water shells of South America, though several 
species of the Unio genus abound in the rivers of Peru. 

'VOL. I. 0 
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have 110 little brilliancy,. whilst, on the B~' anDa1, 
they were extremely beautiful, though the :£ndians doubtleas 
had not taken the trouble of diving to collecl; them. The 
problem is 80 much the more clliIicult to solve, 88 we bow 
not whether ~ may have altered the nature of the 
bottom of the sea, or whether the ~ of the submarine 
currents may have had &D. influence eitlier on the tempera­
ture of the water, or on the abundance of certain mo11asCa on 
which the Aronde feeds. 

On the. moming of the 20th our host's IIOIl, a young sad 
very robust Indiati, conducted us by the way of Barigon and 
Caney to the ~ of Maniqua.rez, which was four hOUl'll' 
wa1k. From the e1tect of the reverberation of the 1IIIIlds, the 
thermometer kept up to 31° 3'. The cylindric cactuS, which 
bordeled the road, gave the landscape an appearance of ver­
dure, without affording either cooIlI.ess or shade. :Before 

·our guide had. wa1ked a league, he began to sit down every 
moment, and at length he wished to repose under the shade 
of a fine tamarind tree near Caaaa de 1& Vela, to await 
the approach of night. This characteristic trait, which 
we observed every time we travelled with Indiau. has 
given rise to very MrOllOO1lII ideas of the physical coDBti­
tutions of the di1ferent races of men. The copper-coloured. 
native, more aecustomed to the bunting heat of the climate, 
than the European traveller, complainS more, because he is 
stimulated by no interest. Money is without attndion for 
him; and if he pennits himself to be tempted by gain for a 
moment, he repents of his resolution as soon &8 he is on the 
road. The same Indian, who would complain, when in her­
boming we loaded him with a box filled with plants, would 
row his canoe fourteen or fifteen hours together, against the 
strongest; current, because he wished to return to his fimrily. 
In oMer to form a true judgment of the m118CUlar sIirengh of 
the people, we should ol)eerve them in circumstanees wbere 
their actions are determined by a necessity and a will equally 
energetic. . 

We examined the ruins of Santiago,t the atructme of 

• The inhabitants of Araya sometimes lell these IlIIall pear" to the 
retail dealers of CUID8II&. The ordinary price is ODe piastre per tIoRa. 

t On the map aecompanyiDg RobertioD'. History of Ameriea. we 
find the Dame of. thia cutle confouDdecl. with that of N_ Cordoba. 
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whici is remarkable for its extreme solidity. The walls 
of freestone, five feet thick, have been blown up by 
mi:nea; but '\'re still fOUDd masses of seven or (light hundred 
feet 1qWIll'6, which hare scareell a crack in them. Our guide 
showed us a cistern (aljibe) thirty feet deep, which, though 
much damaged, furnishes water to the ilihabitants of the 
peninsula of .Araya. This cistern. was finished in 1681, by 
the governor DOlI. Juan de Padilla Guardiola, the same who 
. built at Cumana IbBe small fort of Sauta. Maria. As the 
basin is covered with an arehed vault,the water, which is of 
excellent quality, keeps very cool: t'heconferv/le, while they 
decompose the ca.:rlmretted hydrogen, also shelter Worms 

. wirich hinder the propagation of small insects. It had been 
be1ievei for agee, that the peninsula of Araya was entirely 
destitute of springs of fresh water; but in 1797, after many 
useless researches, the inhabitants of Maniquarez succeeded. 
in discovering some. . 

In erossing the arid hills of Ca~ CiriaJ.. we perceived a 
stron~ smell of petroleum. The wmd blew from the direc­
tion m whieh tlie springs of this substance are found, and 
which Wt'lre mentioned by the first historians of these coun­
tries. - Near the village of Maniquarez, the mica.-slatet 
comes out from below the secondaaj rock, forming a chain 
of mountains from one hundred and fifty to one hundred and 
eighty toises in height. The direction of the primitive rock 
near Cal?~ Sotto is from north-east to soUth-west; its· strata 
incline ~ degrees to the north-west. The mica-slate is 
silvery white, of lamellar and undulated texture, and con­
tains garnets. Strata of qUll.l"l;z, the thickness of which 
varies from three to four toises, traverse the mica-slate, as 
we may observe in several ravines hollowed out by the 
waters. We detached with difficulty a fragment of cyanite 
from a block of splintered and milky quartz, which was 
isolated on the shore. This was the only time we found 
this substance in South America.t 

This Iatller denomination wall formedy lI)'IIonymou with CulllllDa.-
Beaera, p. 14. . 

* Oviedo, terms it II A resiDous, uomatic, and aedicinalliqIlClf." 
t The Piedra pelada of the Creoles. 
t In New Spain, the cyanite has been disco'fered only in the province 

of Gvatimala, at Estancia Grande,-Del ::ruo, Tablaa Min., 1804, p. 27. 
02 
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The potteries of Maniquarez, celebrated from time imme­
morial, form a branch of mdus!rY which is exclusively in the 
bands of the Indian women. The manufacture is still carried 
on according to the method used before the conquest. It 
indicates both the infancy of the art, and that unchangeability 
of manners which is characteristic of all the natives of 
Amel'ica. Three centuries have been insufficient to intro­
duce the potter's-wheel, on a coast which is not above thirty 
or forty days' sail from Spain. The natives have some con­
fused notions with respect to the existence of this machine, 
and they would :no doubt make use of it if it were introduced 
among them. The quarries whence they obtain the clay are 
half a league to the east of Maniquarez. This clay is pro­
duced by natural decom~?:tion of a mica-slate reddened by 
oxide of iron. The In· women prefer the part moat 
abounding in mica; and with great skill fashion vessels two 
or three feet in diameter, giving them a. very regular curve. 
As they are not acquainted with the use of ovens, they 
place, twigs of desmanthus, cassia, and the arborescent 
capparis, around the pots, and bake them in the open air. 

, To the east of the quarry which furnishes the clay is the 
, ravine of La Mina. It is asserted, that, a short time after 
the conquest, some Venetums extracted gold from the 
mica-slate. It appears, that this metal was not collected 
in veins of quartz, but was found disseminated in the rock, 
as it is sometimes in granite and gneiss. 

At Maniquarez we met with some creoles, who had been 
hunting at Cubagua. Deer of a small breed are so common 
in this uninhabited islet, that a single individual may kill 
three or four in a dar.. I know not by what accident these 
animals have got thither, for Laet and other chroniclers of 
these countries, speaking of the foundation of New Cadiz, 
mention only the great abundance of rabbits. The f)tJ1UM/o 
of Cubagua belongs to one of those numerous species of 
small American deer, which zoologists have long confounded 
under the vague name of Cervus mexicanus. It does not 
,appear to be the same as the hind of the savannahs of Ca­
yenne, or the guazuti of Paraguay, which live also in herds. 
Its colour is a brownish red on the back, and white under 
the belly; and it is spotted like the axis. In the plains of 
Cari ,we were shown, as a tlrlng very rare in these _ hot 
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climates, a variety quite white. It was a female of the size 
of the roebuck of Europe, and of a very elegant shape. 
White varieties are found in the New Continent even among 
the tigers. Azara saw a jaguar, the skin of which was wholly 
wJ!i.te, with merely the shadow, as it might be termed, of a 
few circular spots. 

Of all the productions on the coasts of Amya, that which 
the people consider as the most extraordina.rY, or we may 
say the most marvellous, is ' the stone of the eyes,' (piedra 
de 108 r008.) This calcareous substance is a :li:equent subject of 
conversation: being, according to the natural philoso:phy of 
the natives, both a stone and an animal. It is found m the 
sand, where it is motionless; but if placed on a ?olished 
surface, for instance on a »ewter or earthern plate, It moves 
when excited by lemon jwce. If placed in the eye, the sup­
posed aninlal turns on itself, and expels every other foreign 
substance that has been accidentally introduced. At the 
new salt-works, and at the village of Maniquarez, these 8toneB 

of tke eyfJ8- were offered to us by hundreds, and the natives 
were anxious ,to show us the experiment of the lemon juice. 
They even wished to put sand into our eyes, in order that we 
might ourselves try the efficacy of the remedy. It was easy 
to see that the stones are thin and porous opercula, which 
have formed part of small univalve' snells. Their diameter 
varies from one to four lines. One of their two surfaces is 
plane, and the other convex. These calcareous opercula 
effervesce with lemon juice, and put themselves in motion in 
proportion as the carbonic acid is disengaged. By the effect 
of a sinrilar reaction, loaves placed in an oven move some­
times on a horizontal plane; a phenomenon that has given 
occasion, in Europe, to the po~ prejudice of tmelumtetl 
0'V6'IUI. The piedras de los ~08, mtroduced into the eye, act 
like the small pearls, and different round grains employed by 
the American savages to increase the flowing of tears. These 
explanations were little to the taste of the inhabitants of 
Araya. Nature has the appearance of greatness to man in 
proportion as she is veiled m mystery; and the ignorant are 
prone to put faith in everything that borders on the­
marvellous. 

* They are found in the greatest abundance near the battery at the 
point of Cape Araya. 
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Froceding aloog the southern eoast, to the esst of Mani-; 
qua.rez, we find running out into the &e& very near ed otmer, 
three strips of land, beaTing the I1&1DeS of Punta de Soto, 
Punta de]a Brea, and Punta Guamtarito. In these pa.r;s 
the bottom of the sea. is evidently for:m.ed. of mi~slate, and 
from it near Cape de la. Brea., but at eighty feet distant 
from the shore, there isaue& a spring of naphtha, the 
smell of which penetrates :into the interior of the pelllin­
sula. It is nece&&ary to wade into the lea up to the waist, 
to examine tDis i.u.tere~ phenomenon. The waters are 
oov~d with zostera; and JD. the midBt of a Tery extensive 
bank of weeds, we di&1mguish a free and circular spot 
of three feet in diameter, on which :float a few scattered 
masses of Ulva lactuea. ' Here the springs are found. The 
bottom of the gulf is covered with sand; and the petroleum, 
which,:from itstranspareney andits yellow colour, resembles 
naphtha, mes in jets, accompanied. by air bubbles. On tread­
ing down the bottom with the root, we perceive that these 
little springs change their place. The naphtha covers the 
surfiwe of the sea to more tlian a thousand feet distant. If 
we suppose the dip of the strata to be regWa.r, the JDi£a-slate 
must be but a few toises below the sand. 

We have already observed, that the muria.tiferous clay of 
Araya contains soM and,friable petrGleum. This geologicaJ.' 
connection between the muriate of soda. and. the bitumens is 
evident wherever there are miJJes of sal.-gem or salt springs: 
but a very remarkable fact is the eDsteD.ce of a fountain of 
naphtha in a primitive formation. .All those hitherto known 
belong to secon~ mountains j- a circumstance which has 
been supposed to fa.vour the idea that all mme1!al. bitumens are 
o~ to the destruction of vegetables and animals, or to the 
burnmg of coal.. In the peninsula of .Araya, the naphtha Hows 
from the primitive rock itself; and this phenomenon. acquires 
new importa.nee, when we recollect that the same primitive 
rocks contain tlie subterranean :&es, that on the brink of 
burning craters the smell of petroleum is perceived ±rom time 
to time, and that the greater part of the hot springs of 
.America rise from gneiss and micaceous schist. 

* As at Pietra Mala; Fanano; Mont Zibio; and Amiano Cm these 
places are found the springs that furnish the naphtha burned in lamps in 
Genoa); and also at Baikal. . 
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After having examined the environs of Maniquarez, we em­
barked at night in a fishing-boat for Cumana.. The small 
crazy boats employed by the natives here, bear testimony to 
the extreme calmness of the sea in these regfons. Our boat, 
tho~ph the best we could procure, was so leaky, that the 
pilot B son waa constantly employed in baling out the water 
with a tutW1ltJ, or shell of the Crescentia cujete (calabash). 
It often happens in the gulf' of Cariaco, and eepeeially to the 
north of the peninsula of Amya, that canoes laden with 
cocoa-nuts are upset in sailing too near the wind, and 
against the tide. 

The inhabitants of Amya, whom we visited a second time 
on returning from the Orinoco, have not fOE that their 

ninsula was one of the points first peopled the Spaniards. 
~ey love to talk of the pearl fishery; of t e ruins of the 
castle of Sa.ntiago, which they hope to see some day rebuilt; 
and of everything that recallS to mind the ancient splendour 
of those countries. In C~ and Japan those inTentions 
are considered as recent, which have not been known aboT8 
two thousand years; in the European colonies an event 
appears extremely old, if it dates llack three centuries, or 
about the period Of the discovery of America., 
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CHAPTER VI. 

Mountains of New Andaluaia.-Valley of Cumanacoa.-Summit of the 
Cocollar.-Missions of the Chayma Indians. 

OUR first visit to the peninsula of Araya was soon suc­
ceeded by an excursion to 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 conyent surrounded by 
palm-trees and arborescent ferns. It was situated in a nar­
row valley, where we felt the enjoyment of a cool and deli­
cious cliinate, in the centre of the torrid zone. The 
surrounding mountains contain caverns haunted by thou­
sands of nocturnal birds; and, what affects the imagination 
more thap all the wonders of the physical world, we find 
beyond these mountains a people lately nomade, and still 
nearly in a state of nature, wild without being barbarous. 
It was in the promontory of Paria that Columbus first 
descried the continent; there termin,ate these valleys, laid 
waste alternatel, by the warlike anthropophagic Carib and 
by the commercial and polished nations of ~pe. At the 
beginning of the sixteenth century the ill-fated Indians of 
the coasts of Campano, of Maca.rapan, and of Caracas, 
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 vegetable produce of the Old World was 
transJllanted thither. but a reJ,tUlar system of colonization 
remamed long unknown on the New 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; and endeavours were made to ennoble the motives 
of this insatiable avarice by the pretence of enthusiastic zeal 
in the cause of religion. 

The tr8.de in the copper-coloured Indians was accompanied 
by the same acts of inhumanity as that which characterizes the 
traffic in African negroes; it was attended also by the same 
result, that of rendering both the conquerors and the con­
quered more ferocious. Thence wars became more frequent 
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among the natives; prisoners were dragged.from the ~d 
countries to the coast, to be sold to the whites, who loaded. 
them with chains in their ships. Yet the Spaniards were 
at that period, and long after, one of the most polished 
nations of Europe. The light which art and literature 
then shed over Italy, was reB.ected on every nation whose 
)anguage emanated from the same source as that of Dante 
ind Petrarch. It might have been expected that a general 
improvement of manners would be the natural consequence 
of this noble awakening of the mind, this sublime soaring of 
the imagination. But in distant regions, 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 N ew World by acts of cruelty that 
seemed to belong to the most barbarous ages. We are less 
surprised, however, at the horrible picture presented by the 
conquest of America when we think of the acts that are 
still ~rpetrated on the western coast of Africa, notwith. 
standing the benefits of a more humane legislation. 

The principles adopted by Charles V. had abolished the 
slave trade on the New Continent. But the Conquistadores, 
by the continuation of their incursions, prolonged the system 
or petty warfare which diminished the American population, 
perpetuated national animosities, and during a long period 
Cl'UIIhed the seeds· of rising civilization. At length the mis­
sionaries, under the protection of the secular arm, spoke 
words of peace. It was the Erivilege 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 called Missions. 

:But these institutions, useful at first in stopping the 
eifusion 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 whilst yet their scattered dwellings were 
not 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 
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vigour of character IDld that natural vivacity which in every 
state of society are the noble fruits of inc:fependenee. By 
subjecting to mvariable rulel even the slightest actions of 
theIr domestic life, they have been rendered stupid by the 
effort to render them obedient. Their subsistence ia in 
general more certain, and their habits more pacific, but sub­
ject to the constraint and the dull monotony of the govern­
ment of the Missions, they show by their gloomy and reserved 
looks that they have not s8.erificed their liberty to their repose 
without regret. 

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. On account of the extreme difficulties of the 
road, we had been advised to reduce our baggage to a very 
smaJI bu1k. Two be.aBts of burden were sufficient to earry 
our proviaion, our instruments, and the paper neee~ to 
dry our plants. One chest contained a sextant, a dip;pmg­
needle, an apparatus to determine the magnetic Tal'iation, a 
few thermometers, and SaUBsure's hygrometer. The greatest 
changes in the pressure of the air in these climates, on the 
coaBts, amount only to l-l·S of a line; and if at any given 
hour or place the height of the mercury be once marked, the 
variations which that height experiences throughout the 
whole year, at every hour of the day or. night, may with 
some aeenraCJ be determined. 

The monung was deliciously cool. The road, or rather 
path, which leads to Cumana.eoa., runs along the right bank 
of the Manq:nares, passing by the hospital of the Capuchins, 
situated in a smaJl wood of lignum-vitm and arborescent 
ca.pparis.· On leaving Cumana we enjoyed during the short 
duration of the twilight, from the top of the hill of San Fran­
cisco, an extensive view over the sea, the plain covered with 
berat and its golden flowers, and the mountains of the 
Brigantine. We were' struck by the great proximity in 

* n- eaper-trees are calletl in the country. br the _IS pacbaea, 
oliYO, md ajito: they are the Capp8ri. tenllieiliqu, Jacq., C. faa •• m.. 
C. emargiData, C. elliptica, C. reticulata, c. ncemOla, 

t Palo II8IIO. Zygophyllum arboreum, Jacq. The Iowen _" tile 
smell of vaoilla. It is cultivated in the gardeuB of the Hav8llllllb. 1liIIIIr 
the strange name of the dil:tllllflO relll (royal dittBIlY). . 
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wlUch the Conti1lera. appeared before the d:iak f1l the rising 
sun had reached the hOmron. The tint of t1Ie 1IIIImIIIita:is of 
a deeper blue, their outline is more stroagly ~ and. 
their ~s are:B)l'e detached, 18 long 811 the tranaparency 
of the air is u:udistuhed by the vaponrB, wJrieh, after 1eCI1-

mWatiDg during the Bight ill tile vaDeys, rise in proportion 
as the atmosphere acquires wwmtb. 

At the hospital of the Divina. P.ton. the path turDs to 
north-eaat, and streteheB for two leagues over a soil without 
trees, and. formerly levelled by the waters. We there foum.d 
not cmly cactuses, tufts of ciatua-lea.ved tribolus, and tae bea.o.. 
tiful purple euphorbia,- but also the amemJoia, the a11iomia, 
the BeBUn1ll1l, the thalinum, and most of the ~ 
plants which grow 011. the bmkB of the gulf of Cariaco. This 
geograpbica1. distribution of plants appeara to designate the 
limits of the ancient coast, and t& prove thai the hil.lB aJ.cmg 
the sou.thern. Bide of which we were p...mg, formed herelKl­
fore a small island, separated from tlie ccatinent by ID. Rm 
of the sea. 

After walking two hours, we arrived at the foot of the 
high chain of the interior mountaintl, which stretches from 
east to west; from the BrigantiDe to the Cerro de San 
Lorenzo. There, new rooks a~~ear, and with them another 
aspect of vegetation. Every object &l!8UDleS a more majestic 
and pi~ue chancter; the soil, watered br springs, 
is f'uirowed m every clirection; trees of gigantic height, 
covered with 1ianas, rise from the ravines; their bark, black 
and burnt by the double action of the light and the oxygen 
of the atmosphere, COI!LtraBts with the fresh Terdure of the 
pothos and ilraeontium, the tough and shining le&\les of 
whieh are sometimes several feet long. The paraaite mono­
cotyledons take between the tropiea the place of the moss 
and lichens of our northern zone. As we advaneed, the 
forms and gJ!Ouping of the rocks reminded 1lB of Switzerland 
and the Tyrol. The heJieonia, coatus, D1.IU'8o'nta, and other 
plants of the family of the balisiera (CIIllIUIo indica), which 
near the eoasta ve~te· cmly in damp IIID.d low places, 
ftourish in the Amenee AlpS at oonsidera.ble height. ThlHl, 
by a ~ similitude, in the torrid zone, under the in­
iluenee of 1m atmosphere continually loaded with Tapours 

• Euphorbia tithymaloidel. 
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the mountain vegetation presents the same features as the 
vegetation of the marshes in the north of Europe on soil 
moiBtened by melting snow.· ' 

Before we leave the plains of Cumana, and the breccia, or 
calcareous sandstone, which constitutes the soil of the ~ 
side, we 'will describe the different strata. of which this very 
recent formation is composed, as 'we observed it on the back 
of the hills that surround the castle of San Antonio. 

The 'breccia, or calcareous sandstone, is a local and partial 
formation, peculiar to the peninsula. of Araya, the coasts of 
Cumana., and Ca.raca.s. We again found it at Cabo Blanco, 
to the west of the port of Guayra, where it contains, besides 
broken shells and ma.drepores, fragments, often angular, of 
quartz and gneiss. This circumstance assimilates the breccia. 
to that recent sandstone called by the German mineralogists 
nagelfluhe, which covers so great a part of Switzer lana to 
the height of a thousand toises, without presenting any trace 
of marine productions. Near Cumana. the formation of the 
calcareous breccia. contains :-lst, a. compact whitish grey 
limestone, the strata of which, sometimes horizontal, some­
times 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 ostra.cites, and 
shells of small dimension, 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 calca.reous 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 lamelliB of mica, but nodules of compact brown iron-ore: 
3d, beds of indurated clay containing selenite and lamellar 
gypsum. 

The breccia, or agglomerate of the sea-coast,just described, 
has a white tint, and it lies immediately on the calcareous 
formation of Cumanacoa., which is of a bluish grey. These 
two rocks form a. contrast no less striking than the molasse 
(bur-stone) of the Pays de Vaud, with the calcareous lime­
stone of the Jura. It must be observed, that, by contact of 

* Wahlenberg, de 'Vegetatione Helvetille, et summi Septentrionis, 
pp. 47, 59. 
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the two formations lying upon each other, the beds of the 
limestone of Cumanscoll, which I 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 south-east. 

We traversed the forest by a narrow path, along a rivulet, 
which rolls foaming over a bed of rocks. ' We observed, that 
the vegetation was more brilliant, wherever the Alpine lime­
stone was covered by a quartzose sandstone without petrifac­
tions, and very different from the breccia of the sea-coast. 
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 
blackish clay-slate,- which might easily be confounded with 
the secondary tkonsckiefer; and these strata hinder the 
water from fUtering into the crevices, of which the· Alpine 
limestone is full. This last oWers to view here, as in Saltz­
burg, 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 aspect of the scene less 
wild. The hills .which it forms appear more rounded, and 
the gentler slopes are covered with a thicker mould. 

In 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 de Caneyes, and 
the Rio Guriental. Each of these huts stands in the centre 
of an enclosure, containing 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 plantainstproduces nearly twenty times 
as mucli food as the some space sown with corn. In Europe, 
our wheat, barley, and rye cover vast spaces of ground; and 
in general the arable lands touch each other, wherever the 
inhabitants live upon corn. It is different under the torrid 
zone, where man obtains food from plants which yield more 
abundant and earlier harvests. In those favoured climes, 
the fertility of the soil is proportioned to the heat and 
humidity of the atmosphere. An immense population finds 

4< S~eferthoD. t Musa paradisiaca •. 
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Utmdant nollriahment within a narrow space, covered with 
plantains, C8III'I8.va, yams, and maize. The isolated situation 
of the Itu.ts dispersed through the forest indicates to the 
trr.TeIler the fectlndity of nature, where a small. spot of cul­
Tated. land _001'1 for the wants of several families. 

These considerations on the agriculture of the torrid zone 
mTolUlltarily remind. us of the intimate connenon existing 
between the extent of land cleared, and. the progress of 
.ociety. The richness of the soil, and the vigour of organic 
life, by multiplying the means of subsistence, retard the pro­
greBl'l of nations m the paths of civilization. Under so mild 
and uniform a climate, the only urgent want of man is that of 
food. This want only, excites him to labour j and we may easily 
eonceive why, in the midst of a.bundance, beneath the shade 
of the plantain and bread-fruit tree, the intellectual faculties 
mold themselves less rapidly than under a rigourous sky, 
in the region of com, where our race is engaged in a perpe­
tual struggle with the elements. In Europe W!l estimate 
the number of the inhabitants of a country by the extent 
of eultivation: within the tropics, on the con~, in the 
warmest and most humid parts of South Amertca, very 
populous l'rovinces appear aImost deserted j because man, to 
:lina. nOurIShment, cultivates but a small number of acres. 
"These circumstances modify the ~hysical appearance of the 
-eountry and the character of its mhabitants, giving to both 
a peculiar physiognomy j the wild and uncultivated stamp 
which belongs to nature, ere its primitive type has been 
altered by art. Without neighbours, almost unconnected 
with the rest of :man1cind, each family of settlers forms a 
separate tribe. This insulated state arrests or retards 
the ;progress of civilization, which advances only in pro­
portion as society becomes numerous, and its conneXlons 
more intimate and multiplied. But, on the other hand, it is 
solitude that developes and strengthens in man the senti­
ment of liberty and independence j and ~ves birth to that 
noble pride of character wlrich has at all times distinguished 
the CMtilian race. 

From these ca.uses, the land in the most populous regions 
of equinoctial America still retains a wild aspeet, which is 
destroyed in temperate climates by the cultivation of corn. 
Within the troplCS the agricultural nations occupy less 

DlgIIlZed by Coogle 



PR9GlIJ!IS8ITE 'D&JIlUTlON. 

gftIlDld: 1D&1l 11aB there lees extended his empile; he 
may be lI8.i.d to appear, not as an absolute master, who 
ehanges at will the IIUl'faee of the BOil, but aI!I a transient 
guest, who quietly enjoys the gifts of nature. There, in the 
Deilthbomhood. of the most populous cities, the land re~ 
etu4ded with forests, or covered with a thick mould, unfur­
IOWed by the plough. Spontaneous vegetation still predo­
minates over Cultiftted plants, and determines the ~ct 
of the landscape. It is probable that this state of things 
will change very slowly. If in our temperate regions the 
cnltiYation of corn contributes to throw a dull uniformity 
~ the land we have cleared, we cannot doubt, that, even 
with increasing population, the torrid zone will preserve that 
majesty of vegetable fOlms, those marks of an nnsubdued, 
virgin nature, which render it so attractive and so J>ictu­
resque. Thus it is that, by a remarkable concatenation of 
phyIieaJ. and moral causes, the choice and l'roduction of ali­
meniuy plants have an in1luence on three important objects 
at 0DCe; the 8I!8OCiation or the isolated state of families, the 
more or less rapid progress of civilization, and the individual 
character of the landscape. 
, In ~portion as we penetrated into the forest, the baro­
meter mdicated the progressive elevation of the land. The 

. trunks of the trees presented here an extraordinary pheno­
menon; & gramineous plant, with verticillate branches,­
climbs, like a liana., eight or ten feet high, 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 ftAt, 
known -by the name of Quetepe, and situated about one 
hundred and ninety toises above the level of the sea. A few 
small houses have been erected near a spring, well known by 
the natives for its coolneas and great salubrity. We found 
the water. delicious. Its temperature was only 22.0° of the 
~ thermometer, while that of the &ll' was 2S·r. 
The 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 CWDana 89ual to 26°, wemUBt conclude, 
tmless other local causes modifY the temperature of the 

• Cdrtee, llDlIlogous to the clilllgue of Santa Pe, of the groap of tile 
Naatu.s. This gramineoua plant is excellent pasture for mules. 
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springs, that the spring of Quetepe acquires its great coolness 
at more than 350 toises of absolute erevation. With respect 
to the springs which gush out in the plains of the torrid 
zone, or at a small elevation, it may be observed, in general, 
that it is only in re~ons where the mean temperature of 
summer essentially differs from that of the whole year, that 
the inhabitants have extremely cold spring water during 
the season of great heat. The J..aplanders, near U mea and 
Srersele, 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 freezing point; while during the 
day the heat of the air rises jn 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 degrees. It is easy to ac­
count for these phenomena, when we recollect that the interior 
of the globe, and the subterraneous waters, have a tempera­
ture almost identiea.l with the annual mean temperature of 
the air; and that the latter differs from the mean heat of 
summer, in proportion to the distance from the equator. 

From the top of a hill of sandstone, which overlooks the 
spring of Quetepe, we had a magnificent view of the sea, of 
cape Maeanao, and the peninsula of Maniquarez. At our 
feet an immense forest extended to the edge of the ocean. 
The tops of the trees, intertwined with llanas, and crowned 
with long wreaths of flowers, formed a vast carpet of verdure, 
the dark tint of which augmented the splendour of the aerial 
light. This picture struck us the more forcibly, as we then 
first beheld those great masses of tropiea.l vegitation. On 
the hill of Quetepe, at the foot of the Malpighia eoeollobm­
folia, 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 Mehistoma rufescens. . 

As we advanced toward the south-west, the soil became 
dry and sandy. We climed a group of mountains, which 
separate the coast from the vast plains, or savannahs, bor­
dered by the Orinoco. That part of the group, over which 
passes the road to Cumanaeoa, is destitute of vegetation, 
and has steep declivities both on the north and the south. 
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It has received the name of the Impoaibl,e, because it is 
believed that, in the case of hostile invasion, this ridge of 
mountains would be inaccessible to the enemy, and would 
offer an asylum to the inhabitants of Cumana. We reached 
the top a little before sunset, and I had scarcely time to 
take a few horary angles, to determine the longitude of the 
place by_ means of the chronometer. 

The view from the Imposible is finer and more extensive 
than that from the table-land of Quetepe. We distinguished 
clearly by the naked ele the flattened top of the Brigantine 
(the position of which It would be important to fix accurately), 
the embarcadero or landing-place, and the roadstead of CumaDa. 
The rocky coast of the peninsula of Araya was discernible 
in its whole length. We were particularly struck with the 
extraordinary configuration of a port, known by the name of 
Laguna Grande, or Laguna del Obispo. A vast basin, sur­
rounded 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 is capable of containing 
several squadrons at once. It is an uninhabited place, but 
annually frequented bv vessels, which carry mules to the 
West India Islands. • There are some pasture grounds at 
the further end of the bay. We traced the sinuosities of 
this arm of the sca, which, like a river, has dug a bed between 
perpendicular rocks destitute of vegetation. This singular 
prospect reminded us of the fancifullands('.ape which Leon­
a.roo cIa Vinci has made the back-ground of his fumous 
portrait of Mona Lisa, the wife of Francisco del Giacondo. 

We could observe by the chronometer the moment when 
the disk of the SUD touched the horizon of the sea. The 
:first contact was at 6h 8' 13"; the second, at 6h 10' 26", 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 sud. 
denly fell from 25·2° to 21·3°. Was this extrao~ 
refrigeration owing to some descending current P The 8J.l' 

was however calm, and no horizontal wind was felt. 
We passed the night in a house where there was 0. military 
VOL. I. ~ 
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pqet consisting of eight men, under the command of a S~h 
setjeant. It W88 an hospital, built by the side of a powder­
magazine. When Cuma.na, after the cal?ture of TriDidad by 
the ~lish,.in 1797, was threatened Wlth an ~,many 
of the inhabitants :fled to Cumanacoa, and deposited what­
ever arlicles of value they possessed in sheds hastily con­
structed on the top of the Imposible. It was taen resolved, 
in case of any unforeseen invasion, to abandon the castle of 
Ban Antonio, after a short resistance, and to concentrate the 
whole force of the province round the mountains, which may 
be considered as tlie key of the Llanos. 

The top of the Imposible, as nearly as I could perceive, is 
covered with a quartzose sandstone, free from petri&ctions. 
Rere, as on the ridge of the neighbouring mountains, the 
strata pretty regular1y take the direction from N. N. E. 
to 8. 8. W. This direction is also moet common in the 
primitive formations in the peninsula of Araya, and along the 
coasts of Venezuela. On the northern deClivity of the Im­
Cle, near the Pefias N egras, an abundant spring issues 

sandstone, which alternates with a schistose clay. We 
remarked on this point fractured strata, which lie from N.W. 
to 8. E., and the ail? of ,,!hich is almost ~erpendicular: 

The LltmerOB, or inhabitants of the pIairui, send th6Jl' p~ 
duce, especially maize, leather, and cattle, to the port of 
Cumana by the road over the Imposible. We continually 
.saw mules arrive, driven by IndiaIis or mulattoes. Several 
parts of the vast forests which surround the mountain, had 
taken fire. :Reddish :Ilames, half enveloped in clouds of smoke, 
presented a very Fd spectacle. Tlle inhabitants set fire 
to the foreets, to Improve the pasturage, and to destroy the 
ehrubs that choke the grass. Enormous con:llagrations, too, 
are often caused by the carelesmess of the Indians, who neg­
lect, when they travel, to extinguish the fires by which th!r 
have dressed their food. These accidents contribute to di­
minish 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 every year the frequency of earthquakes cauaes 
more crevices in the soil; but alsO beca.nse it is now less 
thickly wooded than it was at the time of the conquest. 
. I 111!0116 during the night to determine the latitUde of the 
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pIaee by the passage of Fomalhaut over the meridian; but 
the observation was lost, owing to the time I eml~ied. 
in taking the level of the artificial horizon. It was mi . ht, 
and I was bennmbed with cold, as were also our guidell: yet 
the thermometer kept at 19'7°. At Cumana I have never 
seen it lIink below 21°; but then the h01l8e in which we 
dwelt on the Imposible was 258 toisee above the level of 
the 11611.. At the Casa de ]a. Polvora I determined the dip of 
the magnetic needle, whieh was 42'5°.- The number of 
08cilla.tiOns correspondent to 10' of time was 233. The in­
tensity of the magnetic forees had consequently augmented 
from the coast to the mountain, perhaps :from the influence 
of some feITUgin01l8 matter, hidden in the strata of IIIoDd­
stone which cover the Alpine limestone. 

We left the Imposible on the 5th of September before 
sunr.ise. The descent is very dangeroll8 far beasts of burdeil.; 
the path being in general but fi.fteen inches broad, and 
bordered by precipices. In descending the mountain, we 
observed the rock of Alpine limestone reap'pearing lilllder the 
Sandstone. The strata beipg 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 farm tommts, which descend in cascades, 
shaded by the hum, the cuspa., and the silver-leaved cecropia 
or trumpet-tree. 

The cuspa, a very common tree in the enmons of Cumana 
and of Bordones, is yet unknown to the botanists of Europe. 
It was long used only for the buil~ of houses, and has 
become celebrated since 1797, under the name of the CUC8-, 

i'illa or bark-tree (cinchona) of New Andalusia. Its trunk 
rises 8CBl'Cely above fifteen or twenty feet. Its a.lternste 
leaves are smooth, entire, and oval. t Its bark very thin, and 
of a pale yellow, is a powerful febrifuge. It is even more 
bitter than the bark of the real cinchona, but is less disa­
greeable. The cuspa is administered with the greatest 8UO-. 

cess, in a spirituous tinCture, and in aqueous iDfusioD, bath 
in intermittent and in malignant fevers. 

• The magnetic dip is always measured in this work, accordiDg to the' 
centesimal division, if the COIltrary be not ez:presaly meationed. 
, t At the summit of the bOllghs~ the lea_ are 1IOIIIemn. oppGIite to 

each other, bllt invariably without stipules. 
p2 
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On the coasts of New Andalusia, the cuspa is considered 
as a kind of cinchona; and we were assured, that some 
Aragonese monks, who ha4 long resided in the kingdom of 
New· Grenada, recognised this tree from the resemblance 
of its leaves to those of the real Peruvian-bark tree. This, 
however, is unfounded j since it is precisely by the dis­
position of the leaves, and the absence of Btipules, that 
the cuspa differs totally from the trees of the rubiaeoous 
family. It may be said to resemble the family ofthe honey­
suckle, or caprifoliaceous plants, one section of which has 
alternate leaves, and among which we find several comel-
trees, remarkable for their febrifuge properties.. . 

The taste, at once bitter and astringent, and the yellow 
colour of the bark led to the discovery of the febrifugal 
virtue of the cuspa. .As it blossoms at the end of November, 
we did not see it in Hower, and we know not to what genus 
it belon~; and I have in vain for several years past applied 
to our friends at Cumana for specimens of the Hower and 

. fruit. I 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, notwithstan~ the analogy of the names, 
the cuspa with the cuspare. he latter not only vegetates 
in the missions of the ~o Carony, but also to the west of 
Cumana, in the gulf of Santa Fe. It furnishes the druggists 
of Europe with the famous Cortex Angosturm, and forms 
:the genus Bonplandia, described by M. Willdenouw in the 
Memoirs of the Academy of Berlin, from notes communi-
cated 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 Apure, the 
Orinoco, and the Rio Negro, in an extent of country com­
prising forty thousand square leagues, we never met WIth one 
of. those numerous species of cinchona, or exostema, which are 
peculiar to the low and warm regions of the tropics, especi­
iilly to the arehi'peIago of the West India Islands. Yet we 
are far from afiirming, that, throughout the whole of the 
eastem part of South America, from Porto Bello to Cayenne, 
* COMUS ftorida, and C. serice. of the United State&.-Walker on 

the Virtu. of the Coruu and the Cinchona compared. Philadelphia. 
1803. 

DlgIIlZed by Coogle 



HEDIOINAL PLANTS. 218 

or from the equator to the 10th degree of north iatitude 
between the meridians of 54 and 71 degrees, the cinchona 
absolutely does not exist. How can we be expected to know 
completely the flora of so vast an extent of country P But, 
when we recollect, that even in 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 be­
lieve, that the mountainous islands of the West Indies and 
the Cordillera. of the Andes have Feculiar floras; and that 
they possess particular species 0 vegetation, 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, wnenwe reflect on the 
numerous analagies which exist between the properties of 
plants and their external forms, we are surprised to find 
qualities eminently febrifuge in the bark of trees belonging 
to different genera, and even different families. - Some of 

* It may be somewhat interesting to chemistry, physiology, and 
descriptive botany, to consider under the same point of view the plants 
which have been employed in intermittent fevers with different degrees of 
success. We find among rubiaceoDB plants, besides the cinchonas and 
eX08temas, the Coutarea apeclosa or Cayenne bark, the Portlandia grandi-
1I0ra of the Weat Indies, another port1andia discovered by M. Sease at 
Mexico, the Pinkneia pubescens of the United States, the berry of the 
coffee-tree, and perhaps the Macrocnemum corymbosum, and the Guet­
tarda coocines; among magnoliaceoua plants, the tulip.tree and the Mag­
nolia glauea; among zanthoxylaceoDB plants, the Cuspare of Angcstura, 
known in Ameriea under the name of Orinoco bark, and the Zanthoxylon 
cariblllum; among leguminoua plants, the geoffrlllas, the Swietenia febri­
fuga, the .£schynomene grandifiora, the Cillsalpines . bonducella; among 
caprifoliaceoDB plants, the ComDB fiorida and the Cuspa of Cumana; among 
roSaceoDB plants, the Cerasus virginiana and the Genm urbanum; among 
amentaceoDB plants, the willows, oaks, and birch-trees, of which the alco­
holic tincture is used in Russia by the common people; the POpulDB tremu­
loides, &c.; among anonaceoDB plants, the U varia febrifuga, the fruit of 
which we saw administered with aucce88 in the Missions of Spanish 
Guiana; among simarubaceous plants, the Quassia amara, celebrated in 
the feverish plains of Surinam; among terebinthaceous plants, the Rhlls 
glabrum; among enphorbiaceous plants, the Croton cascarilla; among 
composite plants, the Eupatorium perfoliatnm, the febrifuge qualities of 
which are known to the savages of North America. Of the tulip.tree and 
the qnassia, it is the bark of the roots that is used. Eminent febrifuge 
'Virtue have also been found in the cortical part of the roots of the Cinchona 
condamines at Lou; bnt it is fortunate, for the preservation of the species, 
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these barks 80 much resemble each other, that it is not easy 
to distinguish 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 Angosturm, 
the Indian swietenia, the willows of Europe, the berries of 
the coffee-tree and uvaria, a matter uniformly diffused, and 
exln'biting (like starch, caoutchouc, and camphor) the same 
chemical properties in different plants, we may ask whether, 
in the present state of physiology and medicine, a febrifuge 
principle ought to be Bdlnitted. Is it not probable, that 
the particular derangement in the organization, known under 
the vague name of the febrile state, and in which both the 
vascular and the nervous systems are 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 attrac­
tions ? We shall here confine ourselves to this observation, 
that, in the species of the genus cinchona, the antifebrile 
virtues do not appear to belong to the tannin (which is only 
accidentally min~led in them), or to the cinchonate of lime; 
but in a resiniform matter, soluble both by alcohol and by 
water, and which, it is believed, is composed of two prin­
ciples, the einchonic bitter and the cinchonic red. - May it 
then be admitted, that this resiniform matter, which {KlB­
BeSBeS different de~s of energy according to the combma­
tions by which it 18 modified, is found in all febrifuge sub­
stances? Those by which the sulphate of iron is precipitated. 
{)f a green colour, like the real cinchona, the bark of the white 
willow, and the homed perisperm of the coffee-tree, do not 
on this account denote identity of chemical composition;t 
and that identity might even exist, without our concluding 
that the medical. virtues were analogous. We see t~ 

that the roots of the real cinchona are not employed in phlll'lllllCY. C'" 
mieal researches are yet wanting upon the very powerful bittera CIIIItaiMcI 
in the roots of the Zanthoriza apiifolia, and the Actlea racem_: &lie 
latter have IOmetimes been employed with lucceu as a remedy apiut tIMt 
epidemic yellow fever in New York. 

* In Freucb, "l'amer et Ie rouge cmcbouiquea." 
t The Cllllpare bark (Cort. AngoatlU'1le) yields with iron a yellow preai_ 

pitate; yet it is employed on the banks of the Orinoco, and puticaJMty 
at the town of st. Thomaa of Angostura, as an euellent ciachoaa; .... 
on the other haud, the bark of the common cherry tree, which baa 
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specimeDJ of mga.r and tamrin extracted from plants, noli 
of the same family, present numerous differences: while ·the 
COIIlparative analysis of sugar, ~, and starch; the dis­
coveryofthe radical of the pruSSIC acid (the effects of which 
are 80 powerful on the organization), and many other 
phenomena of vegetable chemistry, clearly prove that sub­
stances composed of identical elements, few in number and 
proportionaJ. in quantity, exhibit the most heterogeneous 
properties, on account of that particular mode of combi­
nation which corpuscular chemistry calls the arrangement of 
the particles. 

Leaving the ravine which descends from the Imposible, 
we entered a thick forest traversed by- many small mvers, 
which are easily forded. We observed that the cecropia, 
which in the disposition of its branches and its slender trUnk, 
resembles the palm-tree, is covered with leaves more or less 
silvery ~~froportion as the soil is dry or moist. We BlLW 
some s plants of the cecropia, the leaves of which were 
on both sides entirely green.. The roots of these trees are hid 
under tufts of. dorstema, which flourishes only in humid and 
shady places. In the midst of the forest, on the banks of 
the Rio Cedeno, as well as on the southern declivity of the 
Cocollar, we find, in their wild state, papaw and orange­
trees, bearing large and sweet fruit. These are probably- the 
remains of some conucos, or Indian plantations; for in"those 
countries the orange-tree cannot be counted among the in­
digenous plants, any more than the banana-tree, the.~p&W­
tree, maize, cassava, and many other useful plants, with ,the 
true country of which we are unacquainted, though they 
have accompanied man in his migrations from the remotest 
times. 

When a traveller newly arrived from Europe penetrates 
for the first time into the forests of South America, he be­
scateely any febrifuge quality, yields a green precipitate like the real 
cincbonaa. Notwithstanding the extreme imperfection of vegetable che­
mistry, the experiments already made on cinchonaa sufficiently show, that 
to judge of tbe febrifuge virtues of a bark., we must not attsch too much 
importance either to the principle which turns to green the oxides of iron, 
or to the tannin, or to the matter which precipitates infusions of tan. 

• Is not the Cecropia concolor of Willdenouw a variety of the Cecropia 
peltata? 
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'holds nature under an unexpected aspect. He feels at every 
step, that he is not on the confines but in the centre of the 
torrid zone; not in one of the Wesb India. Islands, but on 
a vast continent where everything is gigantic,-mountains, 
rivers, and the mass of. vegetation. If he feel strongly 
the beauty of picturesque scenery he can scarcely define 
the various emotions which crowd upon his mind; he can 
scarcely distinguish what most excites his admira.tion, the 

,deep silence of those solitudes, the individual beauty and 
contrast of forms, or that vigour and freshness of vegetable 
life which characterize the climate of the tropics. It might 
be said that the earth, overloaded with plants, does not allow 
them space enough to unfold themselves. The trunks of 
the trees are everywhere concealed under a thick carpet of 
verdure; and if we carefully transplanted the orchidem, the 
pipers, and the pothoses, nourished by a single courbaril, or 
American fig-tree,- we should cover a vast extent of ground. 
By this singular assemblage, the forests, as well as the flanks 
of the rocks and mountains, enlarge the domains of organic 
'nature. The same lisnas which creep on the ground, reach 
, the tops of the trees, and pass from one to another at the 
height of more than a hundred feet. Thus, by the continual 
-interlacing of ~arasite plants, the botanist 1s often led to 
confound oneWlth another, the flowers, the fruits, and leaves, 
which belong to different species. 

We walked for some hours under the shade of these 
arcades, which scarceiy admit a glimpse of the sky; the 

-latter appeared to me of an indigo blue, the deeper in shade 
because the green of the equinoctial plants is generally of a 
stronger hue, with somewhat of a brownish tint. A great 
fern tree,t very different from the Polypodium arboreum of 
the West Indies, rose above masses of scattered rocks. In 

,this place we were struck for the first time with the sight of 
those nests in the shape of bottles, or small bags, which are 
suspended from the branches of the lowest trees, and which 
attest the wonderful industry of the orioles, which mingle 
their warbling with the hoarse cries of the :parrots and the 
macaws. These last, so well known for the.ll" vivid colours, 
:fly only in pairs, while the real parrots wander about in 
:flocks of several hundreds. A man must have lived in those 

* Ficus nymphleifolia. t Possibly our Aspidium caducum. 
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regions, particularly in the hot valleys of the Andes, to 
conceive now these birds sometimes drown with their voices 
the noise of the torrents, which dash down from rock to 
rock. 

We left the forests, at the distance of somewhat more 
than a league from the village of San Fernando. A narrow 
path led, after many windings, into an open but extremely 
humid country. In such a site in the temperate zone, the 
cypera.ceous and graniineous plants would have formed vast 
meadows; here the soil abounded in aquatic plants, with 
Bagittate leaves, and especially in basil plants, among which 
we noticed the fine :O.owers of the costus, the thalia, and the 
heliconia. These succulent plants are from eight to ten feet 
, high, and in Europe one of their groups would be considered 
88 a little wood. 

Near San Fernando the evaporation caused by the action 
of the sun was so great that, being very lightly clothed, we 
felt ourselves as wet as in a vapour bath. The road was 
bordered with a kind of bamboo,. which the Indians call 
iagua, or guadua, and which is more than forty feet in height. 
Nothing can exceed the elegance of this arborescent gramen. 
The form and disposition of its leaves give it a character 
of lightness which contrasts agreeably with its height. The 
smooth and glossy trunk of the iagua generally bends to­
wards the banks of rivulets, and it waves with the slightest 
breath of air. The highest reedst in the south of Europe, 
can give no idea of the aspect of the arborescent gramina. 
The bamboo and fern-tree are, of all the vegetable forms 
~een the tropics, those which make the most powerful 
unpression on the imagination of the traveller. Bamboos are 
less common in Souto America than is usuall,. believed. 
~ey are almost wanting in the marshes and m the vast 
mundated plains of the LoweI' Orinoco, the Apure, and the 
Atabapo, while they form thick woods, several leagues in 
length, in the north-west, in New Grenada, and in the king­
dom of Quito. It might be said that the western declivity 
of the' Andes is their true country; and, what is remarkable 
enough, we found them not only in the low regions at the 
level of the ocean, but also in the lofty valleys of the Cordil­
leras, at the height of 860 toises. 

* Bambusa guadua. t Arundo dODIL 
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The road skirted with the bambOOIl abQve mentioned led 
us to the small village of San Fernando, situated in a. D8l'l'OW 

plain, surrounded by very steep ca.lca.reous rocks. This was 
the first MiBBion. we saw in America. The hOUBas, or 
rather the huts of the Chaytna Indians, though separate 
from each other, are not surrounded b-y gardens. The 
streets, which are wide and very strait, cross each other at 
right angles. The walls of the huts are made of clay, 
strengthened by lia.nas. The uniformity of these huts, the 
grave and taciturn air of their inhabitants, and the extreme 
neatness of the dwellings, reminded us of the establishments 
of the Moravian Brethren. Besides their own gardens, every 
Indian fam!li:elps to cultivate the garden Qf the community, 
or, as it is d, the conuco de la cQmlu/II,idaiJ, which is situated 
at some distance from the village. In this conuco the adults 
of each sex work one hour in the morning and one in the 
evening. ;rn the missions nearest the coast the garden of 
the community is generally a sugar or indigo plantation. 
under the direction of the missionary; and its produce, if 
the law were strictly observed, could be employed only for 
the support of the church and the purChase of sacerdotal 
ornaments. The great square of San Fernando, in the 
centre of the village, contains the church, the dwelling of 
the missionary, ana a very humble-looking edifice pompously 
called the king's house (Casa del Rey). This is a. cara­
vanserai, destined for lodging travellers; and, as we often 
experienced, infinitely valuable in a country where the name 
of an inn is still unknoWD. The Casas del Rey are to 
be found in all the Spanish colonies, and may be deemed 
an imitation of the tonnlJ08 of Peru, which were established 
in conformity with the laws of Manco Capac. 

We had been recommended to the friaJ:s who govern the 
Missions of the Chayma Indians, by their syndic, who resides 
at CUIIllIoll&. This recommendation was the more useful to 
us, as the missionaries, either from zeal for the purity of the 

• A certain number of habitations collected round a chnrch, with a mis­
sionary monk performing the ministerial duties, is called in the Spanish 
colonies Mmora, or Pueblo de ".mora. Indian villages, governed by i. 
priest, are called Puelll08 de doctriM. A distinction is made between the 
CurtI doctrlnero, who is the priest of an Indian parish, and the Cur" 
rector, p~ of a village inhabited by whites and men of mixed race. 
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JIIIIl'JIJs of their parishionera, or to conceal the monABflie sys­
tem from the indiscreet curiosity of strangers, often adhere 
with rigour to an old regula.tion, by which a white man af 
the secrila.r state is not permitted to so,iourn more than one 
night in a.n Indian village. The Mi8810ns form (I will not 
say according to their primitive and canonical institutions, 
Dut in reality) a distinct and nearly independent hiemrehy, 
the views of whieh seldom accord with th.ose of the secular 
. clergy. 

The miBttionary of San Fernando was a. Capuchin, a. native 
of Aragon, far adva.nced in years, but strong and healthy. 
His extreme coryulen"l.' his hilarity, the interest be took 
in battles and Bleges, ill accorded with the ideas we form 
in northern countries of the melancholy reveries aad the 
contemplative life of missionaries. Though extremely bUB! 
about a cow which was to be killed next; day, the old 
monk received us with kindneBB, and permitted us to hang 
up our hammocks in a gallery of his house. Seated, without 
dOing anything, the greater part of the day, in 8Jl arm­
chair of red wood., he oitterly complained of what he called 
the indolence 8Jld ignorance of his coun~en. Our mis­
sionary, however,seemed well satisfied Wlth his situation. 
He treated the Indians with mildneBB; he beheld his Mission C=. and he p~ed with enthusiasm the waters, the 

and the dairy-produce of the district. The sight of 
our instruments, our books, and our dried. plants, drew 
from him a. sarcastic smile; and he acknowledged., with the 
naivete peculiar to the inhabitants of those countries, that of 
aJl the enjoyments of life, without excepting sleep, none was 
compa.rs.ble to the pleasure of eating gooa beef (carne de 
vaca): thus does sensuality obtain an a.scenciancy, where 
there is no occupation for the mind. 

The mission of San Fernando was founded about the end 
,of the 17th century, near the junction of the small rivers of 
the Manzanares and L~erez. A fire, which eonsumed 
the church and the huts of the Indians, induced the Capu­
chins to ~uild t~~ ~~ in its present fine situation. The 
number of families 18 mcreasEid to one hundred., and the 
lDissionary observed to us, that the custom of III&t'l'fo1g at 
thirteen or fourteen years of age contributes greatly to this 
~id increase of population. He denied that old age was 
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so premature among the Chaymas, as is commonly believed 
in Europe. The government of these Indian parishes is 
very complicated; they have their governor, their major­
alguazils, and their militia-commanders, all copper-coloUred 
natives. The com:t>any of archers have their colours, and 
perform'their exel'ClSe with the bow and arrow, in shooting 
ata mark; this is the national guard (militia) of the country. 
This military establishment, under a purely monastic system, 
seemed to us very singular. 

On the night of the 5th of September, and the follo~ 
moming, there was a thick fog; yet we were not more thaD. 
a hundred toises above the level of the sea. I determined 
geometrically, at the moment of our departure, the height 
of the great calcareous mountain which rises at 800 toises 
distance to the south of San Fernando, and forms a ~r­
pendicular cliff on the north side. It is only 215 toISeS 
higher than the great square; but naked masses of rock, 
which here exhibit themselves in the midst of a thick vege­
tation, give it a very majestic aspect. 

The road. from San Fernando to Cumana lasses amidst 
small plantations, through an open and humi valley. We 
forded a nUmber of rivulets. In the shade the thermometer 
did not rise above 300 : but we were exposed to the direct rays 
of the sun, because the bamboos, which skirted the road, 
afforded but small shelter, and we suffered greatly from the 
heat. We passed through the village of Arenas, inhabited 
by Indians, of the same race 8S those at San Fernando. 
But Arenas is no longer a mission; and the natives, governed 
by a re~ priest," are better clothed, and more civilized. 
Their church is also distinguished in the country by some 
rude paintings which adorn its walls. A narrow border en­
closes figures of armadilloes, caymans, jaguars, and other 
animals peculiar to the new world. 

In this village lives a labourer, Francisco Lozano, who 
presented a highly curious :t>hysiological phenomenon. This 
man has suckled a child Wlth his own milk. The mother 
having fallen sick, the father, to quiet the infant, i;Qok it into 
his bed, and pressed it to his bosom. Lozano, then thirty­
two years of age, had never before remarked that he 

• The four villages of Arenas, l-Jacarapana, Mariguitar, and Aricagua, 
founded by Aragonese Capuchill8, are called Doctrinu de ElICOlJIiftdc. 
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had. milk: but the irritation of the nipple, sucked by the 
child, caused the accumulation of that liquid. The milk was 
thick and very sweet. The father, astonished at the in­
creased size of his breast, suckled his child two or three 
times a dar during five months. He drew on himself the 
attention of his neighbours, but he never thought, as he 
probably would have done in Europe, of deriving any advan­
tage from the curiosity he excited. We saw the certificate, 
which had been drawn up on the spot, to attest this remark­
able fact, eye-witnesses of which are still living. They 
assured us that, during this suckling, the child bad no other 
nourishment than the milk of his father. Lozano, who was 
not at .Arenas during our journey in the missions, came to 
us at Cumana. He was accompanied by his son, then 
thirteen or fourteen years of age. M. BonJ>land examined· 
with attention the father's breasts, and found them wrinkled 
like those of a woman who has given suck. He observed 
that the left breast in particular was much enlarged; which 
Lozano explained to us from the circumstance, that the 
two breasts did not furnish milk in the same abundance. 
Don Vicente Emparan, governor of the province,.sent a cir­
cumstantial account of this phenomenon to Cadiz. 

It is not a very uncommon circumstance, to find, among 
animals, males whose breasts contain milk; and climate does 
not appear to exercise any mllO.'ked influence on the ~ter 
or less abundance of this secretion. The ancients CIte the 
millI of the he-goats of Lemnos and Corsica. In our own 
time, we have seen in Hanover, a he-goat, which for a great 
number of years was milked every other day, and yielded 
more milk than a female goat. Among the signs of the 
alleged weakness of the Americans, travellers have men­
tioned the milk contained in the breasts of men. It is, 
however, im]?robable, that it has ever been observed in a 
whole tribe, m some part of America unknown to modem 
travellers; and I can affirm that at present it is not more 
common in the new continent, than in the old. The labourer 
of .Arenas, whose case has just been mentioned, was not of 
the copper-coloured race of Chayma Indians, but was a 
white man, descended from Europeans. Moreover, the ana­
tomists of St. Petersburgh have observed that, among the 
lower orders of the people in Russia, milk in the breasts of 
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men is much more i'recfuent than among the more southern 
nations: yet the Russians have never been deemed weak and 
effeminate. There is among the variettes of the h1lDJ&Jl 
species a raAle of men whose breasts at the age of puberty 
acqwre a considerable bulk. Lozano did not belong to that 
mce; and he often repeated to us his conviction, that it was 
only tl&e irritation of the nipple, in consequence of the BU~ 
tion, which caused the flow of milk. 

When we reflect on the whole of the vital phenomena, we 
find that no one of them is entirely isolated. In every age 
examp1es are cited of very young girls and women in ex­
treme old age, who have suckled Children. Among men 
these examp1es are more rare; and after numerous :re­
searches, I have not found above two or three. One is 
cited by the anatomist of Verona, Alexander Benedietua, 
who lived about the end of the :fifteenth century. He 
relates the history of an inhabitant of Syria, who, to calm 
the fretfWness of his child, after the death of the mother, 
pressed it to his bosom. The milk soon became sO abun­
rumt, that the father could take on himself the nourish­
ment 'of his child without assistance. Other examples are 
related by Santorellus, Faria, and Robert, bishop of Cork. 
The greater part of these phenomena having been noticed 
in times very remote, it is not uninteresting to physiology, 
that we can confirm them in our own days. 

On a1?proaching the town of Clunana.coa we found a more 
level soil, and a valley enls.rging itself progressively. This 
small town is situated in a naked. plain, 8.lmost circular, and 
surrounded by lofty mountains. It was fOUllded in 1717 by 
Domingo Arias, on the return of an expedition to the moutL 
of the Guarapiche, undertaken with the view of destroying 
an establishment which some French freebooters had at­
tempted. to found. . The new town was first called San Bal­
tazar de las Arias; but the Indian name Cumanacoa pre­
vailed; in like manner the name of Santiago de Leon, 8till 
to be found in our maps, is forgotten in that of Ca;raeaa. 

On opening the ba:rometer we were struck' 'at seeing the 
column of mercury scarcely 7-3 lines shorter than :on the 
coasts. The plain, or rather the table-land, on which the 
town of Cunumacoa is situated, is not more than 1M toises 
above the level of the sea, which is three or four times less 
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than is supposed by the inhabit&n.ts of Cumana, on account 
of their exaggerated ideas of the cold of CllJDaDaooa. But; . 
the. difference of climate observable between places so D.eIIt' 
each other is perhaps less owing to compantive height than. 
to local circumstances. Among these causes we may cite the 
proximilly of the forests; the frequency of deaeenaing cur­
rents, so common in these valleys, closed QD fIVery side; the 
abunda.nce of rain; and those thick fogs which diminish 
during a great part of the year the direct action of the solar 
ra~. The decrement of the heat being nearly the same 
within the trepics, and during the summer under the tem­
perate zone, the small difference of level. of one hundred 
toises should produce only a change in the mean temperature 
of 10 or 1.50 •• Bat we shall soon find that at Cumanacoa the 
difference rises to more thaa four degrees. This coolness of 
the climate is sometimes the more suryrising, as very great 
heat is felt at Carlhago (in the provmce of PopayanJ; at 
Tomependa., on the bank of the river Amazon, md in the 
valleys of ~, to the west of Caracas j though the abso­
lute height of these different places is between 200 and 480 
toises. In plains as well as on mountains the isothermal lines 
(lines of simi.lar heat) are not constmtly parallel to the 
equator, or the surface of the globe. It is the grand problem . 
of meteorology to determine the inflections of these lines, 
and to discover, amid modifications produced by local eauses, 
the constant laws of the distribution of heat. . 

The port of Cuma.na. is only seven nautical leagues from 
CUlllaIlIICOa. It scarcely ever rains in the first-mentioned 
place, while in the latter there are seven months of wintry 
weather. At Cumanacoa, the dry. seascm begins at tha 
winter solstice, and lasts till the vernsJ equinox. Light 
showers are frequent in the months of April, May, and June. 
The dry weather then returns again, and lasts from the sum­
mer solstice to the end Qf August. Then come the real 
winter rains, which cease only in the mon.th of November, 
and during which torrents of water pour down from the 
skies. 

It was during the winter seaeon that we took up our first 
abode in the Missions. Every night a thick fog covered the 
sky, and it was only at intervals that I succeeded in taking 
some observ"tions of the stan. The thermometer kept from. 
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11:1'50 to 200 , which under this zone, and to the sensations of 
a traveller coming from the coasts, appesrs a great de~ee 
of coolness. I never perceived the temperature in the mght 
at Cumana below 210 • The greatest heat is felt from 
noon to 3 o'clock, the thermometer keeping between 260 and 
270 • The maximum of the heat, about two hours after the 
passage of the sun over the meridian, was very regularly 
marked by a storm which murmured near. Lar~e black and 
low clouds dissolved in rain, which came down m torrents: 
these rains lasted two or three hours, and lowered the 
thermometer five or six degrees. About five o'clock the 
rain entirely ceased, the sun reappeared a little before it set, 
and the hygrometer moved towards the point of dryness; but 
at eight or nine we were again enveloped in a thick stratum 
of vapour. These different changes follow successively, we 
were assured, during whole months, and yet not a breath of 
wind is felt. Comparative experiments led us to believe 
that in general the nights at Cumanacoa are from two to 
three, and the days from four to five centesimal degrees 
cooler than at the port of Cumana. These differences are 
great; and if, instead of meteorological instruments, we con­
sulted only our own feelings, we should suppose they were 
still more considerable. 

The vegetation of the plain which surrounds' the town is 
monotonous, but, owing to the extreme humidity of the air, 
remarkable for its freshness. It is chiefly characterized by 
an arborescent solanum, forty feet in height, the Urtica. 
baccifera, and a new species ot the genus Guettarda. - The 
ground is very fertile, and might be easily watered if 
trenches were cut from a great number of rivulets, the 
springs of which never dry up during the whole year. The 
most valuable production of the district IS tobacco. Since 
the introduction of the farmt in 1779, the cultivation of 
tobacco in the province of Cumana is nearly confined to the 
valley of Cumanacoa; as in Mexico it is permitted only in 

* These trees are surrounded by Galega pilosa, Stellaria rotundifolia, 
AegiphiJa elata of Swartz, Sauvagesia erecta, Mamma perennis, and a 
great Dumber of Rivinas. We find among the gramineoua plants, in the 
savanna of CumanacoB, the Paspalua lenticularis, Panicum ascendens, 
Pennisetum unillorum, Gynerium sBccharoides, Eleusine indica, &c. 

t "Estanco real de'tabaco," royal monopoly of tobacco. 
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the two districts of Orizaba and Cordova. The farm system 
is a monopoly odious to the people. All the tobacco that 
is gathered. must be sold to government; and to prevent, or 
rathet to diminish fraud., it has been found most easy to 
ooncentrate the cultivation in one point. Guards scour the 
oountry, to destroy any plantations without the boundaries 
of the privileged districts j and to inform against those in. 
habitants who smoke cigars pr:=d by their own hands. 

Next to the tobacco of the' d of Cuba and of the Rio 
Negro, that of Cumana is the most aromatic. It excels all 
the tobacco of New Spain and of the province of Varinas. 
We shall give some particulars of its culture, which essen­
tiaIlr. ~i1fers from the method practised in Virginia. The 
prodigious expansion which is remarked in the solaneous 
plants of the valley of Cumanacoa, especially in the abundant 
species of the Solanum arborescens, of aquartia, and of ces­
truro, seems to indicate the favourable nature of this spot 
for plantations of tobacco. The seed is sown in the open 
ground., at the beginning of September; though sometimes 
not till the month of December, which period is however 
less favourable for the harvest. The cotyledons appear on 
the eighth day, and the young plants are covered WIth l.arJle 
leaves of heliconia and plantain, and shelter them from the 
direct action of the sun. Great care also is taken to 
destroy weeds, which, between the tropics, spring up with 
astonishing rapidity. The tobacco is transplanted into a. 
rich and well-prepared soil, a month or two after it has risen 
from the seed. The plants are disposed in regular rows, 
three or four feet distant from each other. Care is taken 
to weed them often, and the principal stalk is several times 
topped., till greenish blue spots indicate to the cultivator the . 
maturity of the leaves. They begin to gather them in the 
fourth month, and this first gathering generally terminates 
in the space of a few days. It would be better if the "leaves 
were plucked only as they dry. In good years the culti­
vators cut the plant when it is only four feet high; and the 
shoot which springs from the root, throws out new leaves 
with such rapidity that they may be gathered on the thir­
teenth or fourteenth day. These last have the cellular 
tissue very much extended, and they contain more water, 
more albumen, and less of that acrid, volatile principle 

YOLo I. Q 
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which is but little soluble in water, and in which the stimu­
lant property of tobacco seems to reside. 

At Cumanacoa the tobacco, after being gathered, under­
goes a preparation which the Spaniards call curti BIJCa. The 
feaves are suspended by threads of cocmza;· their ribs are 
taken out, anil they are twisted into cords. The prepared 
tobacco should be carried to the king's warehouses in the 
month of June; but the indolence of the inhabitants, and 
the preference they give to the cultivation of maize and cas­
sava, usually prevent them from finishing the preparation 
before the month of August. It is easy to OOnOOl'fe that the 
leaves, so long exposed to very moist air, must lose some of 
their flavour. The administrator of the farm keeps the 
tobacco deposited in the king's warehouses sixty days without 
touching it. When this time is expired, the fI'UJf&OqueB are 
opened to examine the quality. If the administrator find 
tlie tobacco well prepared, ne pays the cultivator three piastres 
for the aroba of twenty-five pounds weight. The same 
quantity is resold for the king's profit at twelve piastres and 
a half. The tobacco that is rotten (podrido), that is, again 
gone into a state of fermentation, is publicly burnt; and the 
cultivator, who has received money in advance from the royal 
fann, loses irrevocably the fruits of his long labour. We 
saw heaps, amounting to five hundred arobas, burnt in the 
great square, which in Europe might have served for makin~ 
snuff. 

The soil of Cumanacoa is so favourable to this branoh ot' 
culture, that tobacco grows wild, wherever the seed finds anr 
moisture. It grows thus spontaneously at Cerro del Cuchl­
vano, and around the cavern of Caripe. The only kind of 
tobacco cultivated at Cumanacoa, as well as in the neighbour­
ing districts of Aricagua and San Lorenzo, is that with large 
sessile leaves,t called Virginia tobacco. The tobacco with 
veti0Jate leaves,t which is the !fetl of the ancient Mexicans. 
18unlmown • 

. In studying the history of our cultivated plants, we are 
surprised to fiD.d that, before the conquest, the use of tobacco 
was spread through the greater part of America, while the 
potato was unknown both in Kexico and the West India 
Islands, where it grows well in the mountainous regions • 

• Agan AmericauL 1" Nicotiana Tabacum. t Nicotlana fUstica. 
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Tobacco has also been cultivated in Portugal since the year 
1559, though the potato did not become an object of Euro­
pean agriculture till the end of the seventeenth and begin­
ning of the ei~hteenth century. This latter plant, which bas 
had sO 1?owerful an in1luence on the well-being of society, has 
epresd m both continents more slowly than tobacco, which 
can be considered only as an article of luxury. 

Next to tobacCo, the most important culture of the valley 
of CumllIlfl.COa is that of indigo. The manufacturers Of 
Cuma.nacoa, of San Fernando, and of Arenas, produce indigo 
of greater commercial value than that of Caracas; 80Jld 
ofteilnearly equalUng in splendour and richne. of colour 
the indigo of Guatimala. It was from that province that 
the coasts of Cumana received the first seeds of the Indigo. 
fum Anil,. which is cultivated jointly with the Indigofera 
tinctoria. The rams being verr frequent in the valley of 
Cumanacoa, a plant of four feet high yields no more colour­
ing matter than one of a third part that size in the arid 
valleys of Aragua, to the west of the town of Caracas. 

The manufactories we examined are all built on uniform 
principles. Two steeping vessels, or vats, which receive the 
plants intended to be brought into a state of fermentation, 
are joined together. Each vat is fifteen feet square, and two 
and a half deep. From these upper vats the liquor runs 
into beaters, between which is plaCed the water·mill. The 
axletree of the great wheel crosses the two beaters. It is 
furnished with ladles, fixed to long handles, adapted for the 
beating. From a Bl,l~OUB settling-vat, the colouring fecula 
is carried to the drying place, and spread on planks of 
brasiletto, which, having small wheels, can be sheltered 
under a roof in case of sudden rains. Sloping 80Jld very low 
1'00fs give the drying place the appearance of hot-houses at 
some distance. In the valley of Cumanacoa, the fermenta­
tion of the plant is produced with astonishing rapidity. It 
lasts in general but four or five hours. This short duration 
can be attributed only to the humidity of the climate, and 
the absence of the sun during the development of the plant. 

* The indigo known in commerce is produced by four species of plante; 
the Indigofera tinctoria, I. ann, I. argentes, and 1. disperma. At tbe Riu 
Negro, near the frontien of Brazil, we found the I. argentea growing 
wild, but only in places anciently inhabited by Indiana. 

Q 2 
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I think I have observed, in the course of my travels, that the 
drier the climate, the slower the vat works, and the greater 
the quantity of indigo, at the minimum of oxidation, con­
tained in the stalks. In the province of Caracas, where 
562 cubic feet of the plant slightly piled up yield thirty-five 
or forty pounds of drY indigo, the liquid does not paas into 
the beater till after twen:tr., thirty, or thirtr-five hours. It 
is probable that the inhabItants of Cumanacoa would extract 
more colouring matter if they left; the plants longer steeping 
in the first vat.- During my abode at Cumana I made soln­
tions of the indigo of Cnmanacoa, which is somewhat heavy 
and coppery, and that of Caracas, in snlphuric acid, in 
order to compare them, and the solution of the former 
appeared to me to be of a much more intense blue. 

The plain of Cnmanacoa, spotted with farms and small 
plantations of indigo and tobacco, is surrounded with moun­
tains, which towards the south rise to considerable he~ht. 
Everything indicates that the valley is the bottom of an anClent 
lake. The mountains, which in ancient times formed ita 
shores, all rise perpendicularly in the direction of the plain. 
The only outlet for the waters of the lake was on the side 
of .Arenas. In digging foundations, beds of round pebbles, 
mixed with small bivalve shells, are found; and aecording 
to the re:p~rt of persons worthy of credit, there were dis­
covere~ thirty years ago, at the bottom of the ravine of 
San Juanillo, two enormous femoral bones, four feet long, 
and weighing more than thirty pounds. The Indians ima­
gined that these were giants' bones; whilst the half­
learned sages of the country, who assume the right of ex­
plaining everything, gravely asserted that they were mere 
sports of nature, and little worthy of attention; an opinion 
founded on the circumstance that human bones decay 
rapidly in the soil of Cumanacoa. In order to decorate 
their churches on the festival of the dt'.ad, theI take skulla 
from the cemeteries on the coast, where the earth is impreg­
nated with saline substances. These pretended thigh-bont'S 
of giants were carried to the . port of Cumana, where I 
sought for them in vain; but from the analogy of some 

* The planters are pretty generally of opinion, that the fermentatiOil 
Bbould never continue leas than ten hours.-Beauvais-Rueau ... Art de 
l'Indigotier." p. 81. . 
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fOBSil bones which I brought from other parts of South Ame­
rica, and which have been carefully exa.mined by M. Cuvier, 
it is probable that the gigantic femoral bones of Cuma.na­
eoa belonged to elephants of a species now extinct. It may 
appear surprising that they were found in a place so little 
elevated above the present level of the waters; since it is a 
remarkable fact, that the fragments of the mastodons and 
follBil elephants which I brought from the equinoctial regions 
of Mexico, New Grenada, Quito, and Peru, were not found 
in low regions (as were the megatherium of Rio Luxan. and 
Virginia,t the great mastodons of the Ohio, and the fossil 
elephants of the the Susquehanna, in the temperate zone), 
but on table-lands having from six to fourteen hundred toises 
of elevation. 

As we approached the southern bank of the basin of 
Comana.coa., we enjoyed the view of the Turimiquiri.: An 
enormous wall of rocks, the remains of an ancient cliff, rises 
in the midst of the forests. Farther to the west, at Cerro del 
Cuchivano, the chain of mountains seems as if broken by 
the effects of an earthquake. The crevice is more than a 
hundred and ~ toises wide, is surrounded by perpendi­
cular rocks, and IS filled with trees, the interwovenoranches 
of which :find no room to spread. This cleft; appears like 
a mine opened by the falling in of the earth. It is inter­
sected by a torrent, the Rio J usgua, and its appearance 

.. One league south.east from the town of Buenos Apes. 
t The megatherium of Virginia is the megalonyx of Mr. Jeft'el'lOn. 

All the enormous remains found in the plains of the new continent, either 
BOrth or south of the equator, belong, not to the torrid, but to the tempe_ 
rate zone. On the other hand, Psllas observes that in Siberia, conse­
queutly also northward of the tropics, fossil bonea are never found in 
mountainous parts. These facts, intimately connected together, seem cal­
CIliated to lead to the discovery of a great geological law • 

t Some of the inhabitanta prononnce this name Tumuriquiri, others 
Turumiquiri, or Tnmiriquiri. During the whole time of our stay at 
CamanllCOllo the lummit of this mountain was covered with clonds. It 
appeared uncovered on the evening of the 11th of September, but only 
for a few minutes. The angle of elevation, taken from the great square 
of Cwnanacoa, was 80 2'. This determination, and the barometrical 
measurement which I made on the 13th, may enable UI to fix, within 
a certain Ipproximation, the distance of the mountain at six miles and a 
third, or 6,OaO toiaes; admitting that the part uncovered by cloud. was 
8i10 toises above the plain of Cwnanacoa. 
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is highly picturesque. It is called Risco del Cuchivano. 
The river rises at t.he distance of seven leagues south­
west, at the foot of the mountain of the Brigantine, and it 
forms SOD;l6 beautiful cascades before it spreads through 
the plain of Cumanaooa. 

W 6 visited several times a small farm, the Conuoo of 
Bermudez, opposite the Risco del Cuchivano, where tobaceo, 
plantains, and several species of cotton-trees,· are culti­
vated in the moist soil; especially that tree, the cotton of 
which is of a nankeen colour, and which is so common in the 
island of Margareta. t The proJ?rietor of the farm told us 
that the Risco or crevice was inhabited by jaguar tigers. 
These animals pass the day in cavel'Wl, and roam around 
human habitations at night. Being well fed, they grow to 
the length of six feet. One of them had devoured, in the 
preceding year, a horse belonging to the farm. He dragged 
his prey on a fine moonlight night, acroBB the savannah, to 
the foot of a ceibat of an enormous size. The groans of the 
dying horse awoke the slaves of the farm, who went out 
armed with lances and machetes. II The tiger, cro~ 
over his prey, awaited. their approach with tranquillity, and. 
fell only after a long and obstinate resistance. This fact, 
and many others verified on the spot, prove that the great 
jaguar§ of Terra Firma, like the jaguarete of Paraguay, and 
the real tiger of Asia, does not free from man when it is 
dared to close combat, and when not intimidated by the 
number of its assailants. Naturalists at present admit that 
Buft'on was entirely mistaken with respect to the greatest 
of the feline race of America. What Buffon says of the 
cowardice of tigers of the new continent, relates to the 
small ocelots., At the Orinoco, the real jaguar of America 

• Gossypium uniglandulosum, improperly cailed herbaceam, _ 
G. barbadt'nae. 

t G. religiosum. ::: Bombax Ceiba: fi'fe-leaved lilk-cotton tree. 
II Great kuivea, with very long blades, like a COIlteau de c:hasae. No 

one enters the woods in the torrid zone without being armed with a 
machete, not only to cut his way through the woods. but as a defence 
against wild beasts. 

§ Felis onca, Lin., which BulI'oll called ptmt"~re oilUe. and which be 
believed came from Africa. 

'II Felis pardnlil, Lin •• or the chibigqazQ of Azara, dit"erent from die 
'l'lateo-OceloU, or tigeJ:-cat of the Aztecl. 
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80metimes leaps into the water, to attack the Indiana in 
their canoes. 

OpJ.lOsite the farm of Bermudez, two spacious caverns 
open mto the crevice of Cuchiva.no, whence at timel there 
iaaue ftames, which may be seen at a great distance in the 
night; and, judging by the elevation of the rocks, above 
which these fierr exhllations ascend, we should be led to 
think that they nee several hundred feet. This phenomenon 
1I'I1II accompanied by.. subterranean, dull, and long conti· 
nued noise, at the time of the last great earlhquake of Cu· 
IIIlIIla. It is observed chiefly during the rainy season; and 
the owners of the farm. opposite the mountain of Cuchivano 
allege that the flames h8ve become more frequent since 
DeOOmber 1797. 

"In a herborizing excursion we made at Rinconada we a~ 
tAlmpted to 'Penetrate into the crevice, wishing to examine 
the rocks whIch seemed to contain in their bosom the Cause 
of these extraordinary conflagrations; but the strength of the 
vegetation, the interweaving of the liana.s, and thorny plants, . 
hindered our progress. Happily the inhabitants of the 
valley themselves felt a warm interest in our researches, 
Ieaa from the fear of a volcanic explosion, than because their 
minds were impressed with the idea that the Risco del 
Cuchivano contained a gold mine; and although we ex­
presaed our doubts of the existence of gold in a secondary 
limestone, they insisted on knowing "what the German 
miner thought of the richness of the vein." Ever since 
the time of Charles V. and the government of the Welsers, 
the :AJfingers, and the Sailers, at Coro and Ca.racas, the 
people of Terra Firma have entertained a great confidence 
!R tbe Gel'JlWll with respect to all that relates to the work· 
mg of mines. WheJoever I went in South America, when 
the place of my birth was known, I was shown samp1ea of 
ore. In these colonies every Frenchman is supposed to be 
a physician, and every German a miner. 

The farmers, with the aid of their slaves, opened If, path 
across the woods to the first fall of the Rio J uagua; and on 
tbe loth of September we made our excnrsion to the Cuchi· 
V&no.. On entering the crevice we recognised the proxinIity 
of tigers by a al::Pine recently embowelled. For greater 
leCurity the In' returned to the farJD. and brouglit bllCk 
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some dogs of a very small breed. We were usured. that in 
the event of our meeting a jaguar in a narrow path he would 
spring on the dog rather than on a man. We did not 
proceed along the brink of the torrent, but on the slope of 
the rocks which overhung the water. We walked on the 
side of a precipice from two to three hundred feet deep, 
on a kind of very narrow cornice, like the road which leads 
from the Grindelwald along the Mettenberg to the great 
glacier. When the cornice was so narrow that we could 
find no place for our feet, we descended into the torrent, 
crossed It by fording, and then climbed the oppostte wall. 
These descents are very fatiguing, and it is not safe to trust 
to the lianas, which liang like great cords from the tops of 
the trees. The creeJ>ing and parasite plants cling but feebly 
to the branches which they embrace; the united weight of 
their stalks is considerable, and you run the risk of pulling 
down a whole mass of verdure, if, in walking on a sloping 
ground, you support your weight by the lianu. The farther 
we adviJ.nced the thicker the vegetation became. In several 
places the roots of the trees had burst the calcareous rock, by 
mserting themselves into the clefts that separate the beds. 
We had some trouble to carry the plants which we gathered 
at every step. The canJl88, theheliconiu with fine purple 
flowers, the costuses, and other plants of the amomum 
family, here attain eight or ten feet in height, and their 
fresh tender verdure, their silky gloBS, and the extraordinary 
development of the parenchyma, form a striking contrast 
with the brown colour of the arborescent ferns, the foliage 
of which is delicately shaped. The Indians made incisions 
with their large knives in the trunks of the trees, and fixed 
our attention on those beautiful red and gold-coloured 
woods, which will one day be sought for by our turners and 
cabinet-makers. They showed us a plant of the compositm . 
order, twenty' feet high (the Eupatorium lIevigatum of La­
marck), the rose of lJelveria,· celebrated for the brilliancy 
of its :purple :flowers, and the dragon's-blood of this country, 
which 18 a kind of croton not yet described.t The red and 

* Brownea racemosa. 
t Plants of families entirely dilFerent are cslled in the Spanish colonies 

of both continents, BtJfIgre de draco: they are dracamss, pterocarpi, and 
crotoDs. Father CauliD, (DlIICrip. Corografics, p. 25,) in apeaking of 
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astringent juice of this plant IS employed to stre~en the 
gums. The Indians recognize the species by the smell, 
and more particularly by chewing the woody :libres. Two 
natives, to whom the same wood was given to chew, pro­
nounced without hesitation the same name. We could avail 
ourselves but little of the sagacity of our ~des, for how 
could we procure leaves, flowers, and fruits growing on 
trunks, the bnmches of which commence at fifty or sixty feet 
high p We were struck at finding in this hollow the bark 
of trees, and even the soil, covered with moss· and lichens. 
The cryptogamous plants are here lIB common lIB in northern 
countries. Their growth is favoured by the moisture of the 
air, and the absence of the direct rays of the sun. Never­
theless the temperature is generally at 25° in the day, and 
19° at night. 

The rocks which bound the crevice of Cuchivano are per­
pendicular like walls, and are of the same calcareous forma.­
tion which we observed the whole way from Punta Delgada. 
It is here a blackish grey, of compact fracture, tending some­
times towards the sandy fracture, and crossed by small veins 
of white carbonated lime. In these characteristic marks we 
thought we discovered the alpine limestone of Switzerland 
and the Tyrol, of which the colour is always deep, though 
in a less degree than that of the transition limestone.t The 
first of these formations constitutes the Cuchivano, the 
nucleus of the Imposible, and in general the whole group of 
the mountains of New Andalusia. I saw no petrifactions in 
it; but the inhabitants &ssert that considerable mllBses of 
shells are found at great heights. The same phenomenon 
occurs in the country about Salzburg.t At the Cilchivano 
the alpine limestone contains beds of marly cIay,§ three or 
reUnl found in the forests of Cumana, makes a jnst distinction between 
.the Draco dll la Sierra de UlIIJrll, which baa pinnate leaves (PterocarpUB 
Draco), and the Draco de III Sierra de Paria, with entire and hairy leaves. 
·The latter is the Croton aanguiftuum of Cumanacoa. Caripe. and Cariaco. 

* Real muci/rOfldori. We also found, besides a small Boletnlltipi­
tatul, of a snow-white colour, tl!e Boletu. igniarius, and the Lycoperdon 
atellatum of Europe. I had fonnd this last only in very drJ placea in 
Germany and Poland. 

tEacher, in the "Alpina," vol. iv., p. 340. 
l In Switzerland. the solitary beds of shells, at the height of from 

1,300 to 2,000 toiaes, (in the Jungfrauhorn, the Dent de Marcie, and the 
Dent do Midi,) belong to transition limestone. § Mergelachiefer. 
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four toises thick.; and this ~~~~:u fact proves on the one 
hand the identity of the alpe tein with the zechstein of 
'fhuringia, and on the other the affinity of formation existing 
between the alpine limestone and that of the Jura.- The 
strata of marl effervesce with acids, though silex and alumina 
predominate in them: they are strongly impregnated with 
carbon, and sometimes blacken the hands, like a real vitriolic 
schistus. The supposed gold mine of Cuchivano, which was 
the object of our examination, is nothing but an excavation 
cut into one of those black. strata of marl, which contain 
pyrites in abtmdance. The excavation is on the right bank 
of the river Juagua, and 'must be approached with caution. 
because the torrent there is more thaD. eight feet deep. The 
sulphurous pyrites are found, BOme massive, and others cry .... 
tallized and disseminated in the rock; their colour, of a very 
clear golden yellow, does not indicate that they contain 
copper. They are mixed with fibrous aulphuret of iron. t 
ana nodules of awinestone, or fetid carbonate of lime. The 
marly stratum crosses the torrent; and, 88 the water waahea 

• The Jura and the Alpine limestone are kindred formations, and theoy 
are IOmetimeli diflicult to be distinguished, where they lie immediately 
one upon another, u in the Apennines. The alpine limestone and the 
zechstein, famous among the geologists of Freyberg, are identical formationa. 
This identity, which I noticed in the year 1793 (Uber die Grubenwetter), 
is a geological fact the more interesting, u it seems to unite the 
northern European formations to thoee of the central chain. It is known 
that the zechstein is lritusted between the muriatiferons gypsum and the 
conglomerate (ancient sandstone); or where there is DO muriatiferou 
gypsum, between the slaty sandstoDe with roestones (bUDte sandztein, 
Wern.), aDd the conglomerate or ancient sandstone. It contains strata 
of 8chistous and coppery marl (bituminoce flU!rgel and kupfenclli~er) 
which form an important object in the working of mines at Mansfeld iD 
Suon1, near Riegelsdorf in Hesse, and at Huel aDd Prausnitz. iD 8iIeIia. 
ID the southern part of Bavaria (Oberbaiern), I saw the alpine l~ 
containing these same strata of schistoas clsy and marl, which, ~ 
thinner, whiter, aud especially more frequent, characterise the limestDM 
of Jura. Respecting the slates of Blattenberg, in the canton of Glaris, 
which IOIIIIl mineralogists, because of their numerous impresaioDS of fish, 
have long mistaken for the cupreoua slates of Mansfeld, they beJoac, 
according to M. von Bach, to a real transition formation. An 0-
geological data tend to prove that strata of marl, more or lese minIl 
with carbon, are to be found in the limestone of Jura, ill the alpine U­
IStor.e, and in the transition schists. The mixture of carboll, sulphuretted 
iron, and copper, appears to me to augment with the relative Blltiqukf of 
the fOl'lll8tioJll. t Haarkiea. 
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out metallic grains, the people imagine, on account of the 
brilliancy of the pyrites, that the torrent bears down gold. 
It is reported, that, after the great earthquake which took 
place in 1766, the waters of the Juagua were 80 charged 
with gold, that " men who came from a great distance, and 
whose country was UDknown," establillhed washing-places on 
the spot. They disappeared during the night, after having 
collected a great quantity of gold. It would be needless to 
show that this is a fable. Pyrites dispersed in qu.a.rtzose 
veins, crossing the mica-slate, are often auriferous, no 
dollbt; but no analogous fact leads to the supposition that 
the sulphuretted iron which is found in the sehistose marls 
of the alpine limestone, contains gold. Some direct experi­
ments, made with acids, during my abode at Ca.racaa, 
showed that the pyrites of Cuchivano are not auriferous. 
Our guides were amazed at my incredulity. In vain I 
l'Bpeated that alum and sulphate of iron only could be 
obtained from this supposed gold mine; they continued 
picking up secretly every bit of pyrites they saw sparkling 
III the wa.teJo. In countries possessing few mines, the in­
habitants entertain exaggerated ideas respecting the fiwi­
Jity with which riches are drawn from the bowels of the 
earth. How much time did we not lose during five yea.ra' 
travels, in visiting, on the pressing invitations of our hosts, 
ravines, of which the y:t:;.us strata have borne for ages the 
imposin~ names of'· de oro!' How often have we 
been grreved to see men of all classes, magistrates, pastors 
of lillages, grave missionaries, griIidin~, with inexhaustible 
patience, amphibole, or yellow mica, ill the ho:pe of ex­
~ gold from .it br. mean.s of mercury! Th18 rage for 
the search of mines strikes us the more in a climate whero 
the ground .needs only to be slightly raked to produce abun­
dant harvests. 

After visiting the pyritous marls of the Rio Juogua, we 
continued following the course of the crevice, which stretches 
along like a n&lTOW canal overshadowed by very lofty trees. 
We observed strata. on the left bank, opposite Cerro del 
Guchinno, singularly crooked and twisted. Thill phenome­
non I had often admu.'ed at the Oehsenberg,· in passing the 
* Thill IDOQtain of Switzerlartd is composed of transition limestone. 

We find these same inflexions in the strata near Bonneville, at NautII 
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lake of Lucerne. The calC8.l'eOUS beds of the {"uchivano 
and the neighbouring mountains keep J?retty regularly the 
direction of N.N.E. and S.S.W. Their mclination is some­
times north and sometimes south; most commonly they 
Beem to take a direction towards the valley of Cumanacoa; 
and it cannot be doubted that the valley has an influence­
on the inclination of the strata. 

We had suffered great fatigue, and were quite drenched 
by frequently crossing the torrent, when we reached the 
caverns of the Cuchivano. A wall of rock there rises per­
pendicularly to the height of eight hundred toises. It is 
Beldom that in a zone where the force of vegetation every­
where conceals the soil and the rocks, we behold a great 
mountain ~resenting naked strata in a perpendicular section. 
In the JIllddle of this section, and in a position unfortu­
nately inaccessible to man, two caverns open in the form 
of crevices. We were assured that they are inhabited by 
nocturnal birds, the same as those we were soon to become 
acquainted with in the Oueva del Guacluwo of Caripe. Near 
these caverns we saw strata of schistOBe marl, and found, 
with great astonishment, rock-crystals encased in beds of 
alpine limestone. They were hexahedral prisms, terminated 
WIth pyramids, fourteen lines long and eight thick. The 
crystals, perfectly transparent, were solitary, and often three 
or four toises distant from each other. They were enclosed 
in the calC8.l'eOUS mass, 88 the quartz crystals of Burgtonna, t 
and the boracite of Lunebourg, are contained in gypsum. 
There was no crevice near, or any vestige of caJ.careous 
Bpar·t ' 
d' Arptllll18 in Savoy, and in the valley of Estaubt!e in the Pyrenees. 
Another trausition rock, the grtlUwaltke of the Germans (very near the 
English lriUGB), exhibits the l8JIIe phenomenon in Scotland. 

* The l8JIIe observation may apply to the lake of Gemunden in 
Styrla, which I visited with M. von Buch, and which is one of the most 
picturesque situations in Europe. 

t In the duchy of Gotha. 
::: This phenomenon reminds us of snother equally rare, the quarts 

crystal. fouud by M. Freiesleben in Suony, near BurgiirDer. in the 
county of Manafeld, in the middle of a rock of porous limestone (ranch­
wakke), lying immediately on the alpine limestone. The rock Cl'JstaIa. 
which are pretty common in the primitive limestone of Carrara, line the 
insides of cavities in the rocks, without beinp; enveloped by the rock 
itle1f. 
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We reposed at the foot of the cavern. whence those 
flames were seen to issue, which of late years have 
become more frequent. Our guides and the farmer, an 
intelligent man, equally acquainted with the localities of 
the province, discussed; in the manner of the Creoles, the 
dangers to which the town of Cumanacoa would be exposed 
if the Cuchivano became an active volcano, or, as they 
expressed. it, "se veniease a reventar." It appeared to 
them evident, that since the great earthquakes of Quito 
and Cumana in 1797, New Andalusia was every day more 
and more undermined by subterranean fires. They cited 
the flames which had been seen to issue from the earth at 
Cumana; and the shocks felt in places where heretofore 
the ground had never been shaken. They recollected that 
at liacarapan, sulphurous emanations had been frequently 
perceived for some months past. We were struck with 
these facts, upon which were founded predictions that have 
sinee been almost all realized. Enormous convulsions of 
the earth took place at Caracas in 1812, and proved how 
tumultuously nature is agitated in the north-east part of 
Terra-}'irma. 

But what is the cause of the . luminous phenomena which 
are observed in the Cuchivano P The column of air which 
rises from the mouth of a burning volcano· is sometimes 
observed to shine with a splendid light. This light, which 
is believed to be owing to the hydrogen gas, was observed 
from Chillo, on the summit of the Cotopaxi, at a time when 
the mountain seemed in the greatest repose. According to 
the statement'!! of the ancients, the Mons Albanus, near 
Rome, known at present under the name of lIonte Cavo, 
appeared at times on fire during the night; but the Mons 
Albanus is a volcano recently extinguished, which, in the 
time of Cato, threw out rapilli;t while the Cuchivano is a 
ealcareous mountain, remote from any trap formation. 

• We must not confonnd this very rare phenomenon with the glimmer­
iog commonly observed a few toileS above the brink of a crater, and 
which (as I remarked at Mount Vesuvius in l1roS) is only the reflection 
of great maases of inflamed scoria, thrown up without sufficient force to 
pass the mouth of the volcano. 

t .. Albano monte biduum continenter lapidibus pluit."-Livy, lib. 
uv. esp. '1. (Heyne, Opuscula Acad., tom. iii. p. 261.) 
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Can these flames be attributed to the decomposition of 
water, entering into contact with the pyrites disperaed 
through the schistose marl P or is it inflamed hydrogen that 
issues from the cavern of Cucbivano P The marls, as the 
smell indicates, are pyritoua and bituminous at the same 
time; and the petroleum springs at the Buen Pastor, and in 
the island of Trinidad, proceed probably from these same 
beds of alpine limestone. It would be easy to suppose some 
connexion between the waters filtering through tlris calca­
reous stone, and decomposed by pyrites and the earthquakes 
of Cumana, the springs of sulpnuretted hydrogen in New 
Barcelona., the beds of native sWI,>hur at Campano, and the 
emanations of sulphurous acid which are perceived at times 
in the savannahs. It cannot be doubted also, that the 
decomposition of water by the pyrites at an elevated tempe­
rature, favoured by the affinity of oxidated iron for earthy 
substances, may have caused that disengagement of hydrogen 
gas, to the action of which several modern geologists have 
attributed so much importance. But in general, sulphurous 
acid is perceived more commonly than hydrogen in the 
eruption of volcanoes, and the odour of that acid principally 
preVails while the earth is agitated by violent shocks. When 
we take Ii general view of the phenomena of volcanoes and 
earthquakes, when we recollect the enormous distance at 
which the commotion is propagated below the basin of 
the sea, we readily discard explanations founded on small 
strata of pyrites and bituminous marls. I am of opinion 
that the shocks so frequently felt in the province of Cu­
mana are as little to be attributed to the rocks above the 
surface of the earth, as those which agitate the Apennines 
are assignable to asphaltic veins or springs of burning petr0-
leum. The whole of these phenomena depend on more 
Feral, I would almost sar on deeper, causes; and it is not 
m the secondary strata which form the exterior crust of our 
globe, but in the primitive rocks, at an enormous distance 
from the soil, that we should seek the focus of volcanic 
action. The greater progress we make in geology, the more 
we feel the insufficiency of theories founded on observations 
merely local. 

On the 12th of September we continued our journey to 
the convent of C&rJ.pe, the principal aettlement of the 
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Chayma missions. We chose, instead of the direct road, 
that by the mountains of the Cocollar. and the Tnrimiquiri, 
the height of which little exceeds that of Jura. The road 
first runs e8lltward, crossing over the length of three leagues 
the table-1and of Cumanacoa, in a soil formerly levelled by 
the waters: it then turns to the south. We p8llsed the 
little Indian village of Aricagua surrounded by woody hills. 
Thence we began to ascend, and the ascent l8IIted more than 
four hours. We crossed two-and-twenty times the river of 
Pututu«m&1', a. rapid torrent, full of blocks of calcareous 
rock. When, on the Cuesta. del Oocollar, we reached an 
elevation two thousand feet above the level of the sea, we 
were surprised to find scarcely any forests or great trees. 
We passed over an immense plain covered with gramineous 
plants. Mimosas wi,h hemispheric tops, and stems only 
four or five feet high, alone vary the dull uniformity of the 
savannahs. Their branches are bent towards the ground or 
Bl'rea.d out like umbrellas. Wherever there are deep decli­
nties, or masses of rocks half covered with mould, the clusia. 
or cupey, with great nymphma flowers, displa,s its beauti­
ful veroure. The roots of this tree are eight mches in dia.­
meter, and they sometimes shoot out from the trunk at the 
height of :fifteen feet above the soil. . 

After having climbed the mountain for a. considerable time, 
we reached a small plain a'1i the Hato del Cocollar. This is a 
solitary farm, situated on a table-land 408 toises high. We 
rested three days in this retreat, where we were treated 
with great kindness by the proprietor, Don Mathias Ytur­
buri, a native of Biscay, who had a.ccom~anied us from the 
port of C~ana. We there found milk, excellent meat 
from the richness of the pasture, and above all, a d«:llightful 
climate. During the day the centigrade thermometer did 
not rise above 22° or 28°; a little before sunset it fell to 19-, 
and at night it scarcely kept up to 14°.t The nightly tem­
perature was conse'luently seven degrees colder than that of 
the coasts, which 18 a fresh proof of an extremely rapid 

* Is this name of Indian origin? At Cumana I heard it derived in a 
manner somewhat far.fetched from the Spanish word cogollo, signifying 
the heart of oleraceous plants. The Cocollar forma the centre of the 
whole group of the mountains of New AndaJlIIia. 
t 1l.2° Reaum. 
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decrement at heat, the table-land of Cocollar being less 
elevated than the site of the town of Caracaa. 

As far a.s the eye could reach, we perceived, from this 
elevated point, only naked savannahs. Small tufts of scat­
tered trees rise in the ravines; and notwithstanding the 
apparent uniformity of vegetation, great numbers of curious 
plants· are found here. We shall only speak of a superb 
lobeliat with purple flowers; the Brownea coccinea, which is 
upwards of a hundred feet high; and above all, the pejoa, 
celebrated in the country on account of the delightful and 
aromatic perfume emitted by its leaves when mbbed be­
tween the fingers.~ But the great charms of this solitary 
place were the beauty and serenity of the nights. The pro­
prietor of the farm, who spent his evenings with us, seemed 
t-o enjoy the astonishment produced on Europeans newly 
transplanted to the tropics, by that vernal freshness of the 
air which is felt on the mountains after sunset. In those 
distant regions, where men yet feel the full value of the 
gifts of nature, a land-holder boasts of the water of his 
spring, the absence of noxious insects, the salutary breeze 
that blows round his hill, as we in Euro:pe descant on the 
conveniences of our dwellings, and the pIcturesque effect of 
our plantations. 

Our host had visited the new world with an expedition 
which was to form establishments for felling wood for the 
Spanish navy on the shores of the gulf of Paria. In the 
vast forests of mahogany, cedar, and brazil-wood, which 
border the Caribbean Sea, it was proposed to select the 

* Cassia acuta, Andromeda rigida, Casearia hypericifolia, Myrtus longi­
folia, Buettneria salicifolia, Glycine picta, G. pratensis, G. gibba, Oxalia 
umbrosa, Malpighia earipensis, Cephlelis salicifolia, Stylosanthes angusti­
folia, Salvia pseudococcinea, Eryugium flletidum. We found a Berond 
time this last plant, but at a coulliderable height, in the great foresta of 
bark trees surrounding the town of Lon, in the centre ot the Cordilleras. 

t Lobelia spectabilis. 
:I: It is the Gualtheria odorata. The pejoa is found round the lake ot 

CocoUar, which gives birth to the ·great river Guarapiche. We·met with 
the same shrub at the Cuchilla de Guanaguana. It is a subalpine plant. 
which forms at the Silla de Caracas a zone much highel' than in the 
province of Cumana. The leaves of the pejoa have even a more agreeable 
smell than those of the MyrtuB pimenta, but they yield no perfume when 
rubbed a few hours after their separation from the tree. 
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trunks of the largest trees, giving them in a rough wfll! 
the shape adapted to the building of ships, and !lending 
them every year to the dockyard near Cadiz. White men, 
unaccustomed to the climate, could not support the fatigue 
of labour, the heat, and the effect of the noXIous air ex1uiled 
by the forests. The same winds which are loaded with 
the perfume of flowers, leaves, and woods, infuse also, as 
we may say, the germs of dissolution into the vital organs. 
Destructive fevers carried off not only the ship-carpenters, 
but the persons who had the management of the establish. 
ment; and this bay, which the early Spaniards named Golfe 
Triste (Melancholy Bay), on account of the gloomy and 
wild aspect of its coasts, became the grave of European 
seamen. Our host had the rare good fortune to esca.pe these 
~ers. .After having witnessed the death of a great num-

. her of his friends, he withdrew from the coast to the moun­
tains of Cocollar. 

Nothing can be compared to the majestic tranquillity 
. which the aspect of the firmament presents in this solitary 

region. When tracing with the eye, at night-fall, the mea­
dows which bounded the horizon,-the plain covered with ver­
dure a.nd gently undulated, we thought we beheld from afar, 
88 in the deserts of the Orinoco, the surface of the ocean 
supporting the starry vault of Heaven. The tree under 
wliich we were seated, the luminous insects flying in the 
air, the constellations which shone in the south; every 
object seemed to tell us how far we were from our native­
latid. If amidst this exotic nature we heard from the 
depth of the valley the tinkling of a bell, or the lowing or 
herds, the remembrance of our country was awakened sud­
denly. The sounds were like distant voices resoundin~ from 
beyond the ocean, and with magical power transporting 114 
from one hemisphere to the other. Strange mobility of 
the imagination of man, eternal source of our enjoyments 
and our pains! 

We began'in the cool of the morning to climb the Turimi­
quiri. This is the name given to the summit of the Cocol­
Jar, which, with the Brigantine, forms one single mass of 
mountain, formerly called by the natives the Sierra de lOB 
Tageres. We travelled along a pnrt of the road on horses, 
which roam about these savannahs; but some of theIIf'" are 

TOL. I. B 

DlgIIlZed by Coogle 



OBIGIlIf CU IlATAMUl18. 

1lIIed to the saddle. Though their appeamnce is very heavy, 
they pllS8 lightly over the most slippery turf. We first 
stopped at a spring issuing, not from the calcareous rock, 
but 1'rom a layer. of quartzose sandstone. The temj>81'&ture 
W1III21°, consequently 1·5° less than the sprin~ of Quetepe; 
and the dift'erence of the leTel is nearly 220 tolsetl. Where­
ever the sandstone appe&1'S above ground the soil is level, and 
conatitutes as it were small platforms, succeeding each other 
like steps. To the height of 700 toises, and even beyond, 
this mountain, like those in its vicinity, is covered only with 
gramineous plauts.. The absenqe of trees is attributed at 
Cumana to the great elevation of the ground; but a slight 
reilection on the distribution of plauts in the Cordilleras of 
the torrid zone will lead us to conceive that the summits of 
New Andalusia are very far from reaching the superior limit 
of the trees, which·in this latitude is at least 1800 toises of 
absolute height. The smooth turf of the Cocollar begins to 
appear at 350 toises above the level of the sea, and the 
traveller may contrive to walk upon this turf till he reaches 
a thousand toises in height. Farther on, beyond this band 
cmered with gramineous plauts, we found, amidst peaks 
almost :inaccessible to man, a small forest of cedrela, javillo,t 
and mahogany. These local circumstances induce me to 
think that the mountainous savannahs of the Cocollar and 
Turimiquiri owe their existence only to the destructive CUB­

tom practised by the natives of setting fire to the woodlt 
when they want to convert the soil into pasturage. Where, 
during the lapse of three centuries, grasses and alpine plants 
hsve covered the soil with a thick carpet, the seeds oI trees 
can no longer germinate and fix themselves in the earth, 
though birds and winds C::::le them continually from the 
distant forests into the sav . 

... The most abundant species are the paspalUB; the Andropogon futi. 
fflatum, which forma the genus Diectomis of M. Palisaot de Beauvais» 
and the Panicum olyroldea.· , 

t Buras crepitans, of the family of the euphorbias. The growth of 
its trunk is so enormous, that M. Bonpland measured v.. of javillo 
wood, 14 feet long and 8 wide. These vats, made from one log of wood 
are employed to keep the guarapo, or juice of the sugar.cane, and the mo: 
laaaea. The seeds of javillo are a very active poison, and the milk that 
ilaufIJ. from the petioles, when broken, frequently produced inflammation 
in orlleyea, if by cbaIIIle the least quantity penetrated ancIer the eyeJida. . 
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The :climate of theie mouiltainS is so mild that at the farm 
of the Cocollar the cotton a.nd coffee tree, and even the sug .... 
cane, are cultivated with success. Whatever. the inhabitants 
of the ooasts may allege, hoU'·fr06t has never been found in 
the la.titu.de of l()'o, on heights scarcely exceeding those of 
the Mont d'Or, or the Puy-de-Dome. The pastures of 
~uiri become less rich inlroportion to the eleva.tion. 
Wherever scattered rocks afl'or shade, lichens and sQlOe 
European. JIlOues Ill'El found. The Melastoma guacito,· eel 
a mb, the large and tough leaves of which rustle like 
Fbmentt when shaken by the winds, rise here and there 
m the savannah. But the principal oma.ment of the turf of 
these mountains is a liliaceous p1&nt with golden flow61'S, the 
Mariea martinicensis. It is generally observed in the pro­
vince of Cuma.na and Ca.ra.eaa only at 400 or 500 toises of 
elevation.t The whole rocky mass of the Turimiquiri is 
eompoeed of an alpine limestone, like that of Cuma.nacoa., 
and a pretty thin strata of marl and quartzose sandstone. 
The llillestone. contains masses of brown oxidated iron ·and 
carbonate of iron. I bave observed in several pla.ces, and 
very distinctly, that the sandstone not only relloses on the 
lim8stou.e, but that this last rock frequently mcludes and 
alternates with the sandstone. 

We distinguished clearly the round summit of the Turimi. 
quiri and the lofty peaks or, as they are called, the Cucu­
ruchos, covered with thick vegetation, and infested by tigers 
which are hunted for the beauty of their skin. This round 
SlIIDlllit, which is covered with turf, is 707 toises above the 
level of the ocean. .A. ridge of steep rocks stretches oui: 
westward, SAd is broken at the distance of a mile by an 
enormous crevice that descends toward the gulf of Cariaco. 
At the point which might be supposed to be the continua­
tion of the ridge, two calcareous paps or peaks arise, the 
most ·norlhern of which is the loftiest. It is this last which 
is mom particularly called the Cucurucho de Turimiquiri, 

" Melastoma J[anthostachys, called guacito at Caracas. 
t Palicourea rigida, chaparro bOfJo. In the savannahs, or llanos, the 

lIIIIle ·Castilian ll8.Ille is given to a tree of the family of the proteacese. 
::: For example, in the Montafla de Avila, on the road from Caracas 

to La Guayra, and in the Silla de Caracas. The seeds of the roarica are 
ripe at the end of December. 

B2 
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and which is considered to be higher than the mountain of 
the Brigantine, 80 well known by the sailors who frequent 
tJae coasts of Cumana. We measured, by angles of elevation, 
and a basis, rather short, traced on the round summit, the 
peak of Cucurucho, which was about 350 toises higher than 
our station, 80 that its absolute height exceeded 1050 toises. 

The view we enjoyed on the Turimiquiri is of vast extent, 
and highly picturesque. From the summit to the ocean we 
perceived chains of mountains extended in parallel lines from 
east to west, and bounding longitudinal valleys. . These val­
leys are intersected at right angles by an infinite number of 
small ravines, scooped out by the torrents: the consequence 
is, that the lateral ranges are transformed into 80 many rows 
of paps, some round and others pyramidal. The ground in 
general is a gentle slope as far as the Imposible; fil.rther on 
the precipices become bold, and continue so to the shore of 
the gulf of Cariaco. The form of this mass of mountains 
reminded us of the chain of the Jura; and the only plain 
that presents itself is the valley of Cuma.naooa.: We soomed 
to look down into the bottom of a funnel, in which we could 
distinguish, amidst tufts of scattered trees, the Indian vil­
lage of Aricagua. Towards the north, a narrow slip of land, 
the peninsula of Araya, formed a dark stripe on the sea., 
which, being illumined by the rays of the sun, rellected 
a strong light. Beyond the peninsula the horizon W88 
bounded by Cape Macanao, the black rocks of which rise 
amid the waters like an immense bastion. 

The farm of the Cocollar, situated at the foot of the 
Turimiquiri, is in latitude 19° 9' 32-. I found the dip of 
the neeale 42'1°. The needle oscillates 229 times in ten 
minutes. Possibly masses of brown iron-ore, included in 
the calcareous rock, caused a slight augmentation in the 
intensity of the magnetic forces. 

On the 14th of September we descended the Cocollar, 
toward the Mission of San Antonio. .After crossing several 
savannahs strewed with large blocks of calcareous stone, we 
entered a thick torest. Having passed two ridges of extremely 
steep mountains, - we discovered a fine valley five or six 

• These ridges, which are rather difficult to climb towards the end of 
the rainy leB80n, are distinguished by the names of Loa Yepa md Fan­
WII1IIo 
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leagues in length, pretty uniformly follOwing the direction 
of east and west. h this valley are situated the Missions 
of San Antonio and Guanaguana; the first is famous on 
account of a small church with two towers, built of brick, in 
pretty good style, and ornamented with columns of the Doric 
order. It is t'he wonder of the country. The prefect of the 
Capuchins completed the building of this church in les8 than 
two summers, though he employed only the Indians of his 
village. The mouldings of the capitals, the cornices, and a 
frieze decorated with suns and arabesques, are executed in 
clay mixed with pounded brick. If we are 8urprised to find 
ehurches in the purest Grecian style on the confines of 
Lapland,· we are still more struck with these first essays of 
art, in a region where everything indicates the wild state 
of man, and where tBe basis of civilization haa not been 
laid by Europeans more than forty years. 

I stopped at the Mission of San Antonio only to open the 
barometer, and to take a few altitudes of the sun. The 
elevation of the great square above Cumana is 216 toises. 
After having crossed the village, we forded the rivers Colo­
rado and Guarapiche, both of which ri8e in the mountain8 
of the Cocollar, and blend their waters lower down towards 
the east. The Colorado has a very rapid current, and be. 
eomea at ita mouth broader than the Rhine. The Gua,ra.. 
piche, at its junction with the Rio Areo, is more than 
twenty-fiv-e fathom8 deep. Its banks are ornamented by a 
superb graman, of which I made a drawing two years aftel'oo 
ward on ascending the river Magdalena. The distich-leaved 
stalk of this gramen often reaches the height of fifteen or 
twenty feet.t 

Towards evening we reached the Mis8ion of Guanagwma, 
the site of which is almost on a level with the village of San 
Antonio. The missionary received us cordially; he was an 
old man, and he seemed to govem his India.D.s with great 

• At Skelefter, near Torneo.-Buch, Voyage en Norw~. 
t LIlt., or calia lmIIIa. It ~ a Dew genUB, between aira aud aruodo, 

This colossal grameD looks like the donax of Italy. This, the arOD­
c\inaria of the Mississippi, (ludolfia, WilJd., miegia of PersooD.) and the 
bamboos. are the highest gramen. of the New ContiDent. Ita seed haa 
been carried to St. Domingo, where ita ,talk iI eDl",lloyed to thatch the 
~hntl. 
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inte~gence. The village has existed only thirty years on the 
It now us;r:upiesL Befhre th"t timn it m'T' to the 

!o1l;t~, ~d was ~acked by: a hill. It is astonis~g with what 

;~:!Y Lkse v1~~:s Tseo~~~~~~~r!~~~~v: th~~s than 
a; century have thrice cba.nged their situation. The native 
:f1mls him,~lf "ttachud by so Iduble the ;eil hff i,1habit;, 
that he receives wit}, indifference the ffrde'r to duwn 
:his h~use ~nd to rebuild it, elsewhere. A village ch!l'nges its 
TffUati<:m like camdf WdlnrevuL claYf U,:OOffs fmd LUe leafu,e 
of the ~~lm or heliconia are found, a house is built in a. ~ew 

,r kfese rfhflngeff have often other motive 

~~~lh~o:},S;:in, f~:Ci:;£;;~~'r1;e situati~~f the Mis-
18 t£;verfs£;, Of tLat IS elfpfned 

~~~~~re~~~~~a~te: !~:~ ~di~n n:afi~f:::ap= 
i'fffrn hi£; dorum fmffifiontly bffautiilul or ffutenzuue. 
, Guanagnana has as yet no church. The old monk, who 

thirty },earff had Hoed thff foreTtyr of A merioa, 
fl},£;ervGrb to Ulf that bhe munffy of the c<:smmuniefl, Ok' the e<:eJ* 
duce of the labour of the Indians, was employed first in 

coo£;teuchnn ob the missiongmy's hDuse, ffffxt thai, 
the church, and lastly in T,he clotliing of the hndians. He 
g1'&vely assured us that this order of things could not be 
dfDngeh on aJfG pretonce, eod teat thn IndinJfU, W}fD prufeo 
a state of nudity,to the slightest clothing, are in no hurry 

theiu turn in thff destination nfthe funds, The gnacienB 
ohode thn jflfSrirts had jnst benn and J:Je 
remarked with ~ surprise, tliat the house, the roof of which 
bSl'irsed tenflJfe, fU£ff1ished with grefl!, number of 
chlmnies that looked like turrets. Teis, our host l,:zld us, 
was done to remind ,him. of a country dear to his recollection, 

to snct1nos to hfg romP the 'WHlters Annoon Dmid 
heat of the torrid z?ne. The Indians of Guwguana culti­
nflife cotkn foo thef' uwn benefit as well as fiJI' thrrt of thsff 
rhurch '173d tim missionary, Thu natirff' hau,; mat'}smes; srf 
a very simple construction to separate the cotton fi:om'the 

:;t:~, w1:h: ;l:c~L~~:U pass::: :!t:~~!h ~uJlmaJle 
to turn by a treadle. These machines, however imperfect, 



VALLEY 0lI' &UANAGUANA.. 

aee Tery uaeful, and tlaey begin to· be imitated in other )["18-
sioll8. The Boil of Guanaguana. is not less fertile than that 
.of Aricagua., a emall neighbouring village, which has also 
preeerved its BIlcient Indian name. An almuda~f lImd, 1850 
square toises, ?roducee in abundant years from 25 to 30 
fanega.e of JIlalZe, each fanega. weighing 100 pounds. But 
.here, III in other places, where the bounty of nature retards 
.industry, a very sJna.ll number of acres are cleared, and the 
culture of alimentary plants is neglected. Scarcity of so:b­
mstence is felt, whenever the harvest is lost by a protracted 
drought. The Indians of Guanagwma related to us as a faci, 
not uncommon, that in the preceding year they, their wives, 
and their children, had been for three months al monte; by 
which they meant, wandering in the neighbouring fore., . 
. to live on succulent plBnts, palm-cabbages, fem roots, and 
,fruits of wild trees. They did not speak of this nomade life 
as of a state of privation. 

The beautiful valley of Guanaguana stretches towards . 
. the east, opening into the plains of Punzera and Tare­
cen. We wished' to visit those plains, and examine the 
springs of petroleum, lying between the river Guarapiche­
.and the Rio Area; but the rainy season bad already arriv~ 
BIld we were in daily perplexIty how to dry and preserve­
the plants we had collected. The road from GuaiIaguana 
.to the village of Punzera runs either by San Felix or by 
. Caycara ana. Gnayuta, which is a farm for cattle (bato) 
of the missionaries. In this last place, according to the 
report of the Indians, great masses of BUlphur are found, 
not in a gypseous or calcareous rock, but at a small depth 
below the soil, in a bed of clay. This singular phenome­
non appears to me peculiar to America; we found it 
also in the kingdom of Quito, and in New Spain. On 
approaching Punzera, we saw in the savaJlD&hs small bags, 
formed of a silky tialue suspended from the branches 
of the lowest trees. It is the Beda BilveBtre, or wild silk 
of the country, which hili a beautiful lustre, but is very 
rough to the touch. The phalmna which produces it 18 
probably ~us with that of the provinces of Guanax­
. nato and Antioquia, which also furirish wild silk. We 
.found in the beautiful foreet of Punzera two trees known 
by the names of curucay and canela; the former, of which 
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we shall speak hereafter, pelds a resin very much sought 
after by the Pioche" or Indian sorcerers; the leaves of 
the latter have the smell of the real cinnamon of Cey­
lon. - From Punzera the road leads by Terecin and Nueva 
Palencia, (a new colony of Canarians,) to the port of San 
Juan, situated on the ~ht bank of the river Areo j and 
it is only by crossing this river in a canoe, that the tra.­
veller can arrive at the famous petroleum springs (or mine­
ral tar) of the Buen Pastor. They were described to us 
as small wells or funnels, hollowed out by nature in & 

marshy soil. This phenomenon reminded us of the lake 
of asphaltum, or of ckapapote, in the island of Trinidad, t 
whicli is distant from the Buen Pastor, in a straight line, 
only thirty-five sea leagues. 

Having long struggled to overcome the desire we felt to 
descend the Guarapiche to the Golfo Triste, we took the 
direct road to the mountains. The valleys of Gua.nagua.na 
and Caripe are separated by a kind of dyke, or calcareous 
ridge, well known oy the name of the CU:chillat de Gwma.­
guana. We found this passage difficult, because at that 
time we had not climbed the Cordilleras; but it is by no 
means so dangerous as the people at Cumana love to re­
present it. The path is indeed in several parts only four­
teen or fifteen inches .broad; and the ridge of the mountain, 
along which the road runs, is covered with a short slip­
pery turf. The slopes on each side are steep; and tlie 
traveller, should he stumble, might slide down to the depth 
of seven or eight hundred feet. Nevertheless, the flanks 
of the mountain are steep declivities rather than preci­
pices; and the mules of this country are 80 sure-footed 

• Is this the Laurus cinnamomoides of Mum? What is that other cin­
namon tree which the Indians call tBOrco, common in the mountains of 
Tocayo, and at the sources of the Rio Uchere, the bark of which is mixed 
with chocolate? Fatlrer Caulin gives the name of curncay to the Copai­
fera oflicina1il, which yields the BaiJam of Capivi.-Hist. Corograf., pp. 
24 and 34. 

t Laguna de la Brea, south. east of the port of Naparima. There is 
another spring of asphaltum on the eastern coast of the island, in the ba7 
of Mayaro. 

::: Literally" blade of a knife." Throughout all Spanish America the 
name of .. cuchilla " is given to the ridge of a mountain terminated.on 
each side by very steep declivities. 
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that they inspire the greatest confidence. Their habits 
are identical with those of the beasts of burden in Swit­
zerland and the Pyrenees. In proportion as' a country 
is wild, the instinct of domestic aDlmals improves in ad­
dress and sagacity. When the mules feel themselves in 
danger, they stop, turning their heads to the right and 
to the left; and the motion of their ears seems to indil'-&te 
that they reflect on the decision they ou~ht to take. Their 
resolution is slow, but always just, if It bfJ spontaneous; 
that is to say, if it be not thwarted or hastened by the im­
prudence of the traveller. On the frightful roads of the 
Andes, during journeys of six or seven months across 
mountains furrowed by torrents, the intelligence of horses 

. and beasts of burden is manifested in an 88tonishing man­
ner. Thus the mountaIDeers are heard to say, "I will 
not give you the mule whose step is the e88iest, but the 
one which is most intelligent (ls mas racioDal)." This popu­
lar expression, dictated by long eXJ?6rience, bears stronger 
evidence against the theory of &Dlmated machines, than 
all the arguments of speculative philosophy. 

When we had reached the liighest point of the ridge 
or cuchil1a of GuanagIl8JW, an interesting spectacle un­
folded itself before us. W., saw comprehended in one view 
the V88t savannahs or meadows of Maturin and of the Rio 
Tigre;- the peak of the Turimiquiri;t and an infinite num­
ber of parallel ridges, which, seen at a distance, looked like 
the waves of the S68. On the north-e88t opens the valley 
in which is situated the convent of Caripe. The 88pect of 
this valley is peculiarly attr/l(,'tive, for being shaded by foresta, 
it forms a strong contr88t with the nudity of the neigh­
bouring mountains, which are bare of trees, and covered 
with gramineous plants. We found the absolute height 
of the Cuchilla to be 548 toises. 

Descending from the ri<ke by a winding path, we en­
tered into a completely wood"y country. The soil is covered 
with moss, and a new species of drosera,§ which by its 
:form reminded us of the ilrosera of the Alps. The thick­
ness of the forests, and the force of vegetation, augmented 

• These natural meadows are part or'the llanos or immense steppes 
bordered by the Orinoco. 

t El CUCll1'llcho. § Drosera tllDells. 

DlgIIlZed by Coogle 



210 DESCDT :noM TH:I.OUCBILLA.. 

as we approached the convent of Caripe. Everything 
here chailges its upect, even to the rock that accompa­
nied us from Punta Delgada. The ca1c81'eous strata be­
comes thinner, formingjraduated steps, which stretch out 
like walla, cornices, an turrets, as m the mountaiDa of 
Jura, those of Pappenheim in Germany, and near Oizow 
in Galicia. TIle colour of the stone is no longer of a 
smoky or bluish grey; it becomes white; its fraeture ia 
smooth, and sometimes even imperfectly conchoidal. It 
is no longer the calcareous formation of the Higher Al~ 
but a formation to which this serves as a bB8is, and which 
is analagous to the Jura limestone. In the chain of the 
Apennines, between Rome and Nocera, I observed this 
same immediate superposition.. It indicates, not the tran- . 
sition from one rock to another, but the geological affinity 
existing between two formations. Acco~ to the general 
type of the secondary strata, recognised m a great part 
of Europe, the Alpine limestone is separated from the 
Jura limestone by the muriatiferous gypsum; but often. 
this latter is entirely wanting, or is contained as a subordi­
nate layer in the Alpine limestone. In this case the two 
great calcareous formations suc.ceed each other immediately, 
or are confounded in one mass. 

The descent from the Cuchilla is far shorter than the 
ascent. We found the level of the "alley of Caripe 200 
toises higher than that of the valley of Guanaguana.t A 
group of mountains of little breadth separates two valley&, 
one of which is of delicious coolness, while the other is 
famed for the heat of its climate. These contrasts, 10 
common in Mexico, New Grenada, and Peru, are very rare 
in the north-eut part of South America. Thus Caripe is 
the only one of the high valleys of New Andalusia which 
is much inhabited. 

• In like mllDller, Dear Geneva, the rock of the Mole, belongiag to the 
Alpine limeatone, liea under the Jura lime&tone which forms Mount 
Saieve. 

t Absolute height of the convent above the level of the sea, 412 tm... 
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C:B.A.PTEB VIT. 
Convent of Caripe.-Cavem of the Gnacharo.-Nocturnal trmls. 

AN alley of perseas led us to the Hospital of the Arago­
nese CapuchinS. We stopped near a cross of Brazil-wood, 
erected ill. the midst of a square, and surrounded with 
benches, on which the infirm monks seat themselves to tell 
their rosaries. The convent is backed py an enormous wall 
of perpendicular rock, covered with thick vegetation. The 
atone, which is of resplendent whiteness, appears only here 
and there between the foliage. It is difficult to imagine a. 
more picturesque spot. It recalled forcibly to my remem· 
brance the valleys of Derbyshire, and the cavernous moun· 
tains of Muggendorf, in Franconia. Instead of the beeche8 
and ma.ple trees of Europe we here find the statelier forma 
of the ceiba and the palm-tree, the praga. and irasse. Num­
berless springs gush from the sides of the rocks which 
encircle the b8.siri of Caripe, and of which the abrupt slopes 
present, towards the- south, profiles of a thousand" feet in 
height. These springs issue, for the most part, from a few 
narrow crevices. The humidity which they spread &1't)und 
favours the growth of the great trees; and the natives, who 
love solitary places, form their CDntlCOB along the sides of 
these crevices. Plantains and papaw trees are grouped 
together with groves of arborescent fern; and this mixture 
of wild and cultivsted Jllants. gives the place a peculiar 
charm. Springs are distinguished from afar, on the naked 
flanks of the mountains, by tufted mas8e8 of vegetation· 
which at first sight seem 8Uspended from the rockl, and 

• Among. the interesting plants of the valley of Caripe, ,.e found for 
the first time a calidium, the trunk of which was twenty feet high (C. arbo­

_ renm); the Mikania micrantha, which may probably poaaeas some of tbe 
alexiphat'blic properties of the famona gueo of the Choco; the BaahiDia 
obtasifolia, a very large tree, called gnarspa by the Indiana j the Wein­
maome. slabra; a tree paycbotria, the capsulea of which, wben rubbed 
between the fingers, emit a very agreeable orange smell; the Dorstenia 
Houstoni (raiz de resfriado) ; the Martynia Cranio\aria, the white &wen of 
-which are six or seven incbes long; a scrophularla, having the .lIIJM!ct of 
the Verbasellm nlieoni, lind the lesvea of whlClb, 1111 radical and 1IaIry, are 
lIIarked with Bilvery gJanda. 
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descending into the villey, they follow. the sinuosities of the 
torrents. 

We were received with great hospitality by the mom 
of Caripe. The building has an inner court, surrounded 
by an arcade, like the convents in Spain. This enclosed 
place was highly convenient for setting up our instruments 
and making observations. We found a numerous society 
in the convent. Young monks, recentl,. arrived from Spain, 
were just abOut to settle in the Mis81ons, while old infirm 
missionaries sought for health in the fresh and salubrious 
air of the mountains of Caripe. I was lodged in the cell 
of the superior, which contained a pretty good collection of 
books. I found there, to my surprise, the ~tro Oritieo 
of Feijoo, the Lettretl EilifomteB, and the Pmite tl' EIee­
tricitJ by abbe N oUet. It seemed as if the progress of 
knowledge advanced even in the forests of America. The 
youngest of the capuchin monks of the last Mission had 
brought with him a Spanish translation of Chaptal's Treatise 
on Chemistry, and he intended to study this work in the 
solitude where he was destined to pass the remainder of his 
days. During our long abode in the Missions of South 
America we never perceived any sign of intolerance. The 
monks of Caripe were not ignorant that I was born in the 
1?rotestant part of Germany. Furnished as I was with orders 
from the court of Spain, I had no motives to conceal from 
them this fact; nevertheless, no mark of distrust, no indis­
creet question, no attempt at controversy, ever diminished 
the value of the hospitality they exercised with 80 much 
liberality and frankness. . 

The convent is founded on a spot which was anciently 
called Areocuar. Its height above the level of the sea is 
nearly the same as that oi' the town of Caracas, or of the 
inhabited part of the Blue Mountains of J ammca. Thus 
the mean temperatures of these three points, all situated 
within the tropics, are nearly the same. The neceaaity of 
being well clothed at night, and especially at sunrise, is 
felt at Caripe. We saw the centigrade thermometer-' 
midnight, between 16" and 17'5°; in the morning, between 
19° and 200.. About one o'clock it had risen oDly to 21°, 
or 22'5°. This tem1?erature is sufficient for the develop­
ment of the productions of the torrid zone; though, com-
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pared with the excessive heat of the plains of Cumana, we 
might call it t~e ~mperature of spring. W ater expose~ 
to currents of 8JI' m vessels of porous clay, cools at Caripe. 
during the night, as low as 130 • . 

Experience has proved that the temperate climate and 
rarefied air of this spot are singularly favourable to the cul­
tivation of the coffee-tree, which is well known to flourish 
on heights. The prefect of the capuchins, an active and 
enlightened man, lias introdllced inilo the province this new 
bratich of agricultural industry. Indigo was formerly planted 
at Caripe, but the small quantity of fecula yielded by this 
plant, which requires great heat, caused the culture to be 
abandoned. We found in the C0fI1JCO of the community many 
culinary plants, maize, sugar cane, and five thousand coffee­
trees, which promised a fine harvest. The &ian were in hopes 
of tripling the number in a few years. We cannot help re­
marking the uniform efforts for the cultivation of the soil 
which are manifested in the policy of the monastic hierarchy. 
Wherever convents have not yet acquired wealth in the New 
Continent, as formerly in Gaul, in Syria, and in the north of 
Europe, they exercise a happy influence on the clearing of the 
ground and the introduction of exotic vegetation. At Caripe. 
the comwo of the community presents the appearance of an 
extensive and beautiful garden. The natives are obliged to 
work in it every morning from six to ten, and the alcaldes 
and alguazils of Indian race overlook their labours. These 
men are looked upon as great state functionaries, and they­
alone have the right of carrying a cane. The selection of 
them depends on the superior of the convent. The pedantic 
and silent gravity of the Indian alcaldes, their cold and mys­
terious air, their love of appearing in form at church and in 
the assemblies of the people, force a smile from Europeans. 
We were not yet accustomed to these shades of the Indian 
character, which we found the same at the Orinoco, in 
Mexico, and in Peru, among people totally different in their 
manners and their language. The alcaldes came daily to the 
convent, less to treat with the monks on the affairs of the 
Mission, than under the pretence of inquiring after the 
health of the newly-arrived travellers. As we gave them 
brandy, their visits became more frequent than tne monks 
desired. 
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CA.VElUI'· 01' 'l'BE GlJ'A.CBARO. 

That which confers most celebrity on the 'Valley of Caripe-, 
besides the ext1aordina.ry coolness of its climate, is the great 
0u.mIcl, 01' Cavern of the Guaeharo.· In a country when 
the people love the ma.rvellous, a cavem which gives birth to 
a river, and is inhabited by thousands of nocturnal birds, 
the fat of which is employed in the Missions to drelil8 food; 
is an everlasting object of conversation and discussion. The 
cavern, which file natives call " a mine of fat," is not in the 
valiey of Caripe itself, but three short leagues distant from 
the convent, in the direction of west-south-west. It opens 
into a lateral valiey, which terminates at the Sierra del 
Guacharo. 

We .set out for the Sierra. on the 18th of September, 
accompanied by the alcaldes, or Indian magistrates, and the 
greater part of the monks of the convent. A ruwow path 
led us at :first towards the south, across a fine plain, covered 
with beautiful turf. We then tumed westward, along the 
margin of a small river which issues from the mouth of the 
ca.vem. We ascended during three quarters of an hoUl', 
sometimes in the water, which was shallow, sometimes be­
tween the torrent and a wall of rocks, on a soil extremely 
slippery and miry. The fallin~ down of the earth, the scat­
tered trunks of trees, over which the mules could 8C8l'Cely 
pass, and the creeping plants that covered the ground, ren­
dered this part of the road fatiguing. We were surprised. 
to find here, at scarcely 500 toises above the level of the 
sea, a cruciferous plant, Raphanus pinnatus. Plants of this 
family are very rare in the tropics; they have in some sort 
a. north!)m character, and therefore we never expected to 
see one on the plain of Caripe at so inconsiderable an eleva.­
tion. The northern character also appears in the Galium 
caripense, the Valeriana scandens, and a sanicle not unlike 
the S. marilandica. 

At the foot of the lofty mountain of the Guacharo, we were . 
• The province of GlUlCbarucu. which Delgado visited in 15M, in the 

expedition of Hierommo de Ortal, appears to have been situated BOUth or 
south.east of Macarapana. Hu its name any connexion with those of 
the cavern and the bird? or is this last of Spanish origin? (Laet, Nova 
Orbis, p. 616). Guacharo means in Castilian" one who cries and lameats;" 
IlOW the bird of the cavern of Caripe, and the ~ (PhuiaDu 
parraka), are very noisy birds. 
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cmly £Our hundred paees from the cavern, without yet pe1'o 
ceiving the entranee. The torrent runs in a crevice ho1-
lowed ouA; by the waters, and we went on under a cornice. 
the projection of which prevented us from seeing the sky. 
The path winds in the direction of the river j and at the 
last turning we came suddenly before the immense opening 
of the grotto. The aspect of this spot is majestic, even to 
the eye of a traveller accustomed to the picturesque scenery 
oltha 1ri.Ilber Alps. I had before this seen the caverns of the 
peak of Derbyshire, where, lying down 1la.t in a boat, we 
proceeded along a subterranean river, under 8Jl arch two feet 
high. I had visited the beautiful grotto of Treshemienshiz, 
in the Carpathian mountains, the caverns of the Hartz, and 
thOle of Franconia, which are vast cemeteries, - containing 
bones of tigers, hYlilnaB, and bears, as large as our horses. 
Nature in every zone follows immutable laws in the distri­
bution of rocks, in the form of mountains, and even in those 
changes which the exterior crust of oUr planet has under­
gone. So great a uniformity led me to believe that the aspect 
of the cavern of Caripe woUld differ little from what I had 
observed in my preceding travels. The reality far exceeded 
m~ expectations. If the configuration of the grottoes, the 
apJendour of the staJ.actites, and all the phenomena of in­
organic nature, present striking analogies, the majesty of 
6C}uinoctial vegetation gives at the same time an individual 
character to the aperture of the cavern. 

The Cueva del Guacharo is pierced in the vertical profile 
of a rock. The entrance is towards the south, and forms 
an arch eighty feet broad and seventy-two high. The rock 
which surmounts the grotto is covered with trees of gigantic 
lwight. The mammee-tree and the genipa,t with large and 

• The mould. which has covered for thousauds of years the soil of the 
enema af Gaylemeuth and Muggendorf in Franconia. emits even now 
eIIoke.dampe, or gaseous mixtures of hydrogen and nitrogen, which rise to 
$he roof of the caves. This fact is known to the persons who show 
theae caverns to travellers; and when I was director of the mines of the 
Fichtelberg. I observed it frequently in the summer-time. M. Laugier 
found in the mould of Muggendorf, besides phosphate of lime, 0·10 of 
~iJnal matter. I was struck. during my stsy at Steeben, with the ammo­
maesl and fcetid smell produced by it. when thrown on a red-hot iron. 

t Caruto. Genipa americana. The 1I0wer, at Caripe. has sometimes five, 
sometimes lix stamens. 
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Bhining leaveB, miBe their branches vertically towards the 
Bky; whilst those of the courbaril and the erythrina form, 
as they extend, a thick canopy of verdure. Plants of the 
family of pothos, with succulent stems, oxaliSeB, and orchidelB 
of a singular structure,· rise in the driest clefts of the rocks; 
while creeping plants waving in the wjnds are interwoven 
in festoons before the opening of the cavern. We distin­
guished in these festoons a bignonia. of a violet blue, the 
purple dolichos, and for the first time, that magnifieent 
BOlandra., t which has an orange-coloured flower and a fleshy 
tube more than four inches long. 

But this luxury of vegetation embellishes not only the 
external arch, it appears even in the vestibule of the 

• grotto. We saw with ast~niahment plantain-leaved heli­
comas eighteen feet high, the praga palm-tree, and arbor­
escent arums, following the course of the river, even to 
those subterranean places. The vegetation continues in 
the cave of Caripe as in those deep crevices of the Andes, 
half-excluded from the light of day, and does not disappear 
till, penetrating into the interior, we advance thirty or forty 
paces from the entrance. We measured the way by means 
of a cord j and we went on about four hundred and thirty 
feet without being obliged to light our torches. Daylight 
penetrates far into this region, because the grotto forms 
but one single channel, keeping the same direction, from 
south-east to north-west. Where the light began to fail, 
we heard from afar the hoarse sounds of the nocturnal birds; 
BOunds which the nativeB think belong exclusively to those 
BubterraneouB places. 

The guacharo is of the size of our fowls. It haa the 
mouth of the goat-suckers and procnias, and the port of 
those vultures whose crooked beakB are surrounded with 
Btiff silky hairs. Suppressing, with M. Cuvier, the order 
of piCIll, we must refer this extraordinary bird to the pas­
Beres, the ~enera. of which are connected with each other 
by almost Imperceptible transitions. It forms a new genus, 
very different from the goatsucker, in the loudness of its 
voice, in the vast strength of its beak (containing a double 

• A dendrobium. with a gold. coloured ftower, spotted with black, three 
mcheslong • 

.,. Solsndra scandeus. It ia the gOUHtu:lIl1 of the Chapna Indiana. 
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tooth), and in its feet without the membranes which unite 
the anterior phalanges of the claws. It is the first ex­
ample of a nocturnal bird. among the PM,ere, tltmtiro,t'1'atj. 
Its habits lresent analogies both with those of the goat­
BUckers an of the alpine crow.. The pl~ of the gua­
eharo is of a dark bluish grey, mixed WIth small streaks and 
specks of black. Large white spots of the form of a hearl;, 
and bordered with black, mark the head, wings, and tail. 
The eyes of the bird, which are dazzled by the light of day, are 
blue, and smaller than those of the goatsucker. The spread 
of the wings, which are composed of seventeen or eighteen 
quill feathers, is three feet and a half. The guacharO quits 
the cavern at nightfall, especially when the moon shines. It 
is almost the only f'ru.derous noctumsl bird yet known; the 
conformation of its feet sufficiently shows that it does not 
hunt like our owls. It feeds on very hard fruits, like the 
nutcrackert p.nd the pyrrhocorax. The latter nestles also in 
clefts of rocks, and is known by the name of the night-crow. 
The Indians assured us that the guacharo does not pursue 
either the lamollicornous insects or those phalWDlB which 
serve as food to the goatsuckers. A comparison of the 
beaks of the ~acharo and the goatsucker serves to denote 
how much thell' habits must differ. It would be difficult to 
form an idea of the horrible noise occasioned by thousands 
of these birds in the dark part .of the cavern. Their shrill 
and piercing cries strike upon the vaults of the rocks, and 
are repeated by the subterranean echoes. The Indians 
showed us the nests of the guacharos by fixing a torch to 
the end of Ii long pole. These nests were fifty or sixty 
feet high above our heads, in holes in the shape of funnelS, 
with which the roof of the grotto is pierced like a sieve. 
The noise increased as we advanced, and the birds were 
scared by the light of the torches of copal. When this 
noise ceased a few minutes around us, we heard at a dis­
tance the plaintive cries of the birds roosting in other rami­
fications of the cavern. It seemed as if different groups 
answered each other alternately. . 

* CorvUs Pyrrhocorax. 
t Corvus caryocatactes; C. gla.ndarius. Our Alpine crow builds ita 

nest near the top of .·Mount Libanus,. in Bubternnean caverns, nearly 
like the guacharo. It also has the horribly shrill cry of the latter. 

YOLo I. S 
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The Inclisn8 enter the Cueva delGuacbaro once .. year, 
near midsummer. They go armed with poles, with which 
they destroy the greater part of the nestB. At thatseaaon 
several thousand birds are killed;a.nd the old ones, as if to 
defend their brood, hover over the heads of the Indians, ut­
tering terrible cries. The .youn~,· which fall to the ground. 
are opened on the spot. Thell' peritoneum is found ex­
tremely loaded with fat, and a layer of fat reaches from the 
abdomen to the anus, forming a kind of cushion between the 
legs of the bird. This quantity of fat in frugivorous animals, 
not exposed to the light, and exerting very little muscular 
motion, reminds us of what has been oDserved in the fatten- . 
ing of geese and oxen. It is well known how greatly dark­
ness and repose favour this process. The nocturnal birds or 
Europe are lean, because, instead of feeding on fruits, like 
the guacharo, they live on the IICBollty produce of their prey. 
At the period commonly called. at Oaripe, the oil harvest, t 
the Indians build huts with palm-leaves, near the entrance, 
and even in the porch of-the cavern. There, with a fire of 
brushwood. they melt in pots of clay the fat of the young 
birds just killed. This fat is known by the name of butter 
or oil (manteca, or aceite) of the guacbaro. It is half Jiquid. 
transparent, without smell, and so pure that it may be kept 
above .. year without becoming rancid. At the convent of 
Caripe no other oil is used in the kitchen of the mow but 
that Of the cavern; and we never obsen-ed that it gave the 
aliments a clisagreeable taste or smell. 

The race of the guacharol would have ~ long ago 
extinct, had not several circumstances contributed to its 
l>reservation. The natives, restrained by their superstitious 
Ideas, seldom have courage to penetrate far into the grot­
to. It appears also, that birds of the same species dwell 
in neighbouring caverns, which are too narrow to be acces­
sible to man. Perhaps the great cavern is repeopled by 
colonies which fonake the small grottoes; for the mission­
aries assured us, that hitherto no sensible diminution of the 
birds have been observed. Young guacharos have been aent 
to the port of Cumana, and have lived there several days 
without taking any nourishment, the seeds oi'ered to them 

• Called to. pollos del Guohuo. t La-udeJa ___ 
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not IlUiting their taste. When the crops and gizzards of the 
youn~ Birds are opened in the cavern, they are found to 
contain all sorts of hard. and dry fruits, which furnish, under 
the singular name of guacharo Seed (semilla del guaeharo), a 
ver'J celebrated remedy against intermittent fevers. The 
old birds carry these seeds to their young. They are care­
fully collected, and sent to the sick at Cariaco, and other 
places of the low regions, where fevers are generaJly pre.­
valent. 

As we continued to advance into the cavern, we fol­
lowed the banks of the small river which issues from it, and 
is from twenty-eight to thirty feet wide. We walked on the 
banks, as far as the hills formed of ealcarecma incrustations 
permitted us. Where the torrent winds among very high 
masses of ~tes, we were often ob1.ijred to descend into 
its bed, which is only two feet deep. We leamed with sur· 
prise, that this subterranean rivUlet is the origin of the 
river Caripe, which, at the distance of a few leagues, where 
it joins the small river of Santa Maria, is navigable for 
canoes. It flows into the river Areo under the name of 
Caiio de Terezen. We found on the banks of the subterra­
nean rivulet a great quantity of palm-tree wood" the remains 
of trunks, on which the IndianS climb to reach the nests 
hanging from the roofs of the. cavern. The rings, formed 
by the vestiges of the old footstalka of the leaves, furnish as 
it were the steps of a ladder perpendicularly placed., 

TheGTotto of Caripe 'preserves the same direction, the 
same breadth, and its pnmitive height of sixty or sevently 
feet, to the distance of 472 metres, or 1458 feet, accurately 
measured. We had great difficul~ in persuading the Indians 
to pass beyond the anterior portion of the grotto, the only 
part which they annually visit to collect the tat. The whole 
authority of 'los padres' was necessary to induce them to 
advance as far as the spot where the soil rises abruptly at an 
inclination of sixty degrees, and where the torrent forms a 
small subterranean cascade. - The natives connect mystic 
ideas with this cave, inhabited by nocturnal birds; they 
believe that the BOUls of their ancestors sojourn in the deep 

• We find the phenom_ of I IUbterran.n ClIIICIIde, but aD. a m1lOb. 
larger scale, ill EllllaDd, at Yonlu Cave, _ Kingadala ill Yorbllire. 

82 
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recesses of the cavern. "Man," say they, "should avoid 
places which are e~htened neither by the SUD (Zis), nor 
by the moon (nUDa).' 'To go and join the guacbaros,' is 
with them a phrase si~ to rejom their fathers, to die. 
The magicians (piacIles)' ann the poisoners (imorons) per­
form their nocturnal tricks at the entrance of the cavern, to 
conjure the chief of the evil spirits (ivorokiamo). Thus in 
every region of the earth a resemblance may be traced 
in the early fictions of nations, those especially which re­
late to two Jlrinciples governing the world, the abode of 
souls after death, the happiness of the virtuous and the 
punishment of the guilty. The most different and most 
barbarous languages present a certain number of images, 
which are the same, because they have their source in the 
nature of our intelligence and our sensations. Darkness is 
everywhere connected with the idea. of death. The Grotto 
of Cmpe is the Tartarus of the Greeks; and the guacharos, 
which hover over the rivulet, uttering plaintive cries, remind 
us of the Stygian birds. 

At the point where the river forms the subterranean 
cascade, a bill covered with vegetation, which is opposite 
to the opening of the grotto, presents a very picturesque 
ospect. It is seen at the extremity of a straight passage, 
240 toises in le~h. The -6taJa.cti.te& descending from the 
roof, and resembling columns suspended in the air, are 
relieved on a back-ground of verdure. The opening of the 
cavern appeared singularly contracted, when we saw it about 
the middle of the day, illumined by the vivid light reflected 
at once from the sky, the plants, and the rocks. The 
distant light of day formed a strange contrast with the 
darkness which surrounded us in the vast cavern. We 
discharged our guns at a venture, wherever the cries of the 
nocturnal birds and the ftapping of their wings, led us to 
suspect that a great number of nests were crowded together. 
After several fruitless attempts M. Bonpland succeeded in 
~g a couple of guacharos, which, dazzled by the light of 
the torches, seemed to pursue us. This circumstance afforded 
me the means of making a drawing of this bird, which had 
previously been unknown to naturalists. We climbed, not 
without. difficulty, the small hill whence the subterranean 
rivulet descends. We saw that the grotto was perceptibly 
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contraclied, retaining only forty feet in hroght, and that it 
continued stretching to north-east, without deviating from 
its primitive direction, which is parallel to that of the great 
valley of Caripe. 

In. this part of the cavem, the rivulet deposits a blackish 
mould, very like the matter which, in the grotto of Muggen­
dort, in Franconia, is called "the earth of sacrifice." • We 
could not discover whether this fine and spongy mould falls 
through the cracks which communicate with the surf'ace 
of the ground above, or is washed down by the ram-water 
penetrating into the cavem. It was a mixture of silex, 
alumina, and vegetable detritus. We walked in thick mud 
to a spot where we beheld with astonishment the progress of 
subterranean vegetation. The seeds which the birds carry 
into the grotto to feed their young, spring up wherever they 
fix in the· mould which covers the calcareous incrustations. 
Blanched stalks, with some half-formed leaves, had risen to 
the height of two feet. It was impossible to ascertain the 
species of these plants, their form, colour, and aspect having 
been changed by the absence of light. These traces of 
organization amidst darkness forcibly excited the curiosity of 
the natives, who examined them with silent meditation in­
spired by a place they seemed to dread. They evidently 
regarded these subterranean plants, pale aud deformed, as 
phantoms banished from the tiiCe of the earth. To me the 
scene recalled one of the happiest periods of my early youth, 
a long abode in the mines of Fre,berg, where I made experi­
ments on the effects o.f blanching (etiolement), which are 
very different, according as the air is pure or overcharged 
with hydro~en or azote. 

The misBlonaries, with all their authority, could not pre­
vail on the Indians to penetrate farther into the cavem. As 
the roof became lower the cries of the guooharos were more 
and more shrill. We were obliged to yield to the pusilla­
nimity of onr guides, and trace back our steps. The appear­
ance of the cavem was however very uniform.W e found that 
a bishop of St. Thomas of Guiana had gone farther than our­
selves. He had measured nearly 2500 feet from the mouth 

• Otlfer-erde of the cavern of Hohle Berg (or Hole Mountain,-a 
mountain pierced entirely through). 
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to the spot where he stopped, but the cavern extended atill 
farther. The remembrance of this fact was preserved in the 
convent of Caripe, without the exact periOd being noted. 
The bishop had provided himself with great torches of white 
C8Itile wax. We had torches composed only of the bark of 
trees and native resin. The thick smoke which issued from 
these torches, in a narrow subterranean passage; hurts the 
eyel and obstructs the respiration. 

On tunring back to go out of the cavem, we followed the 
course of the torrent. Before our eyes became dazzled with 
the light 01 day we laW ou the outside of the grotto the water 
of the river sparkling amid the foliage of the trees which 
shaded it. It Wall lilte a picture placed in the di.ata.nce, the 
mouth of the cavern serving 88 a frame. Having at length 
reached the entrance, we seated ourselves ou the bank of the 
rivulet, to rest after our fatigues. We were glad to be 
beyond the hoarse cries of the birds, and to leave a place 
where darkness does not offer even. the charm of silence and 
tranquillity. We could scareely persuade ourselves that the 
name of toe (hotto of Caripe had. hitherto been unknown 
in E~;· for the guacharos alone might have sufficed to 
render It celebrated. These nocturnal birds -have been no 
where yet dilcovered, except in the mountains of Caripe and 
ClImanllllM. The missionaries had prepared a repast at the 
entry of the cavern. Leaves of the banana and the vijao,t 
which have a silky lustre, served us as a table-cloth, accord­
ing to the custom of the country. Nothin2 was wanting to 
our enjoyment, not eveu remembrances, which are so rare 
in those countries, where generations disappear without 
leaving a trace of their existence. 

:Before we quit the subterrs.nean rivulet and the noc­
turnal birds, let us-cast a laat glance at the cavern of the 
Guacharo, and the whole of the physical phenomena it pre-

• It Ia mrprilillJ that Father Gill, author of the _8aggio eli Storia AlIIe­
rioana, cIoea not mention it, though he bed in hla ~n a manUllll'ipt 
written in 1780 at the convent of Caripe. 1 gave the first information 
respecting the Cueva del Guacharo in 1800, in my letters to Messrs. 
Delambre and Delametherie, published in the Journal de Phyaique. 

t Heliconia bihai, Linn. The Creolt:S have changed the II of the Hay­
tim word bihao into tI, and the " into j, ag~ly to the Caatilian pre;. 
nunclation. 
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sents. When we have step by stt:P pursued a long series of 
observations modified by the localities of a plaee, we love to 
stop and raise our views to general. considerations. Do the 
great cavities, which are exclusively called caverns, owe their 
origin to the same causes 88 thOle which have produced the 
lodes of vein!! and of metalliferous etrata, or the extraor­
dinary pheD.Omenon of the porosity of rocks P Do grottoes 
belo~ to every formation, or to that period only when 
organized beings began to people the surface of the globe P 
These geologic8.l questions can be I!Olved only 80 far as they 
are directed by the actual state of things, that is, of facts 
susceptible of being verified by observation. . 

Considering rocks accordirig to the succession of eras, 
we find that p'rimitive formatioDs exhibit very few caverns. 
The great cavities which are observed in the oldest granite, 
and which are called four. (ovens) in Switzerland and in 
the south of France, when they are lined with rook crystals, 
arise most frequently from the 1Ulion of several contempo­
raneous veins of quartz,· of feldspar, or of fine-grained 
granite. The gneiss presents, though more seldom,' the 
same pheDomenon; and near W unsiedel, t at the Fichte1ge­
birge, I had. an opportunity of e.-amjning crystal four. of 
two or three feet diameter, in a. pu1i of the rock not 
traversed by veins. We . are ignorant of the extent of 
the .cavities which subterranean fires and volcaoie agita.­
tions may have produced in the bowels of the earth in 
those primitive rocks, which, containing considerable quan­
tities of aJD\,hibole, mica, garnet, :magnetic iron-stone, and 
red schorl (titanite), appear to be anterior to granite. We 
:find some fragments of these rocks among the. matters 
ejected by volcanoes. The cavities can be conSidered oIi1¥ 88 

partial and local phenomena; a.nd their existence is scarcely 
JJJJ.y contradiction to the notions we have acquired from the 
experiments of Maskelyne and Cavendish on the meaD 
density of the earth. 

• Gleil'.hzeitige Triimmer. To these stone veins which appear to be 
of the same age as the rock, belong the veins of talc . and asbestos 
in serpentine, and those of quartz traversing schist (Thonschiefer). 
Jameson on Contemporaneous Veins, in the Mem. of the W ~ Soc. 

t In Franconia, south-east of Luchsburg. 
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In the primitive mountains open to our researches, real 
grottoes, those which have some extent, belong only to cal­
careous formations, such as the carbonate or sulphate of lime. 
The solubility of these substances appears to have favoured 
the action of the subterranean waters for ages. The primi­
tive limestone presents spacious caverns as well as transition 
limestone,. and that which is exclusively called secondary. 
If these caverns be less frequent in the first, it is because 
this stone forms in general only layers Bubordinate to the 
mica.-slate, t and not a 1?articu1ar system of mountains, into 
which the waters may filter, and circulate to great distances. 
The erosions occasioned by this element depend not only on 
its quantity, but also on the length of time during which it 
remains, tile velocity it acquires 1>y its fall, and the degree of 
solubility of the rock. I have observed in general, that the 
waters act more easily on the carbonates and the sull'hates of 
lime of secondary mountains than on the transition lime­
stones, which have a considerable mixture of silex and carbon. 
On: examining the internal structnre of the stalactites which 
line the walls of caverns, we find in them all the characters 
of a chemical. precipitate. 
. As we aPl'roach those periods in which organic life deve­

lopes itself m a greater number of forms, the phenomenon of 
grottoes becomes more fioe'luent. There exist several under 
the name of bfJUf'lltm,t not ill the ancient sandstone to which 
the great coal formation belongs, but in the Alpine limestone, 
and in the Jura limestone, which is often only tlie superior part 
of the Alpine formation. The J uralimestone§ so abounds with 

• In the primitive limestone are found the Kuetzel-Ioch, near KauliJD­
gen in Silesia, and probably several caverns in the islands of the Archipe­
lago. In the transition limestone we remark the caverns of Elbiogerode, 
of Rubeland, and of Scharzfeld, in the Hartz; those of the Salzftuhe in 
the Grisons; and, according to Mr. Greenough, that of Torbay in Devon-
shire. . 

t Sometimes to gneias, as at the Simplon, between DOVledo and 
Crevola. 

t In the dialect of the German Swiss, Balmen. The Baumen of the 
Sentis, of the Mole, and of the Beatenberg, on the borders of the lske of 
.Thun, belong to the Alpine limestone. 

§ I may mention only the grottoes of Boudry, Motiers.Traven. aocl 
Valorbe, in the Jura; the grotto of Balme near. Geneva; the eavel1ll 
between Mugttendorf and Gaylenreuth in Franconia; SowiaJama, Ogrocl­
aimiec, and Wlodowice, in Poland. 
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caverns in both continents, that several geologists of the 
school of Freyberg have given it the name of cavern-limestone 
(hohlenkalkstein). It is this rock which so often interrupts 
the course of rivers, by engulfing them into its bosom. In 
this also is formed the famous Cueva del G1lOOharo, and 
the other grottoes of the valley of Caripe. The muriati­
ferous gypsum,- whether it be found in layers in the Jura. 
or .Alpine limestone, or whether it separate these two forma­
tions, or lie between the .Alpine limestone and argillaceous 
sandstone, also :presents, on account of its great solubility, 
enormous cavities, sometimes communicatins with each 
other at several leagues distance. After the limestone and 
gypseous formations, there would remain to be examined, 
among the secondary rocks, a third formation, that of the ar­
gillaceous sandstone, newer than the brine-spring formations; 
liut this rock, composed of small grains of CJ.uartz cemented 
by clay, seldom contains caverns; and when It does, they are 
not extensive. Progressively narrowing towards their ex­
tremity, their walls are covered with a brown ochre. 

We have just seen, that the form of grottoes depends 
partly on the nature of the rocks in which they are found; 
but this form, modified by exterior agents, often varies 
even in the same formation. The configuration of caverns, 
like the outline of mountains, the sinuosi~ of valleys, and 
so many other phenomena, present at first 8lght only irregu­
larity and confusion. The appearance of order is resumed, 
when we can extend our observations over a vast space 
of ground, which has undergone violent, but J.>eriodical and 
uniform revolutions. From what I have seen m the moun­
tains of Europe, and in the Cordilleras of America, caverns 
may be divided, according to. their interior structure, into 
three classes. Some have the form of large clefts or cre­
vices, like veins not filled with ore; such as the cavern 
of Rosenmiiller, in Franconia, Elden-hole, in the peak of 
Derbyshire, and the Sumideros of Chamacasapa . in Mexico. 
Other caverns are o,Pen to the light at both ends. These 
are rocks really pIerced; natural galleries, which run 
through a solitary mountain: such are the Hohleberg of 
Muggendorf, and the famous cavern called Dantoe by the 

* Gypsum of Bottendorf • • clllotl'(lnP8' 
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Ottomite Indians. and the Bridge of the Mother of God, 
by the Mexican Spaniards. It is difficult to decide respect­
ing the origin of these channels, which sometimes serve 
88 beds for anbterranean rivers. Are these pierced rocks 
hollowed out by the impulse of a current P or should we 
;rather admit that one of the openings of the cavern is 
owing to a falling down of the earth subsequent to its 
original formation; to a change in the external form. of 
the mountain, for instance, to a new nJley opened on ita 
:flank P A third form of caverns, and the most common 
of the whole, exhibits a succession of cavities, placed nearly 
on the same level, running in the-same direction, and com­
municating with each other by p888ages of greater or less 
breadth. . 

To these dift'erenoos of general form. are added other 
circumstances not les8 remarkable. It often happens, that 
grottoes of little space have extremely wide openings; 
whilst we have to creep under very low vaults, in order to 
penetrate into the deepest and most 8pacious caverns. The 

·pauagea which unite partisJ. grottoes, are generally hori­
zontal. I have seen some, however, which resemble funnels 
or wella, and which may be attributed to the escape of some 
elastic fluid through a ID88S before being hardened. When 
rivers issue from grottoes, they form. only a single, horizontal, 
oontinuous channel, the dil8.tations of which are almost 
)mperC6lltible; 88 in the Cueva del Guacllaro we have just 
describea, and the cavern of San Felipe, near Tehuilotepec 
.in the western Cordilleraa of Mexico. The sudden disappear­
ance- of the river, which took its rise from this last cavern, 
has impoverished a district in which farmers and miners 
equally require water for refreshing the soil and for working 
hydraulic IDachinery. 

Considering the variety of structure exhibited by grot­
toes in both hemispheres, we cannot but refer their for­
mation to causes totally dift'erent. When we speak of the 
origin of caverns we must cQoose between two systelD8 of 
natural J,>hi1osophy: one of these systems attributes every 
thing to inatantaneous and violent commotions (for examp18, 
to the elaatic force of vapours, and to the heavings oCC&Bioued 

. • In the night of the 16th April, 1802. 
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1:>y volca.noes); while the other rests on the operation of 
small powers, which produce effects almost insensibly by 
progressive action. Those who love to indulge in geologic&l 
hypotheses must not, however, forget the horizontality 80 
often remarked amidst gypseous and calcareous moun­
tains, in the position of grottoes. communicating with each 
other by passages. This aJ.most perfect horizontality, this 
gentle and uniform slope, ap:pea.rs to be the result of a 
long abode of the waters, which enlarge by erosion clefts 
already existing, and carry off the softer parts the more 
easily, as clay or muriate of soda is found mixed with the 
gypsum and fetid limestone.. These effects are the same, 
whether the caVQrns form one long and continUed range, or 
several of these ranges lie one over another,.as happens 
almost exclusively in gypseous mountains. 

That which in . shelly or N eptunean rocks is caused by 
the action of the waters, appears sometimes to be in the 
volcanic rocks the effect of gaseous emanations· acting in 
the direction where they find the least resistance. When 
melted matter moves on a very gentle slope, the great axis 
of the cavity formed by the elastic fluids is nearly horizontal, 
or parallel to the plane on which the movement of transition 
takes place. .A. similar disengagement of vapours, joined 
to the elastic force of .the gases, which penetrate strata soft­
ened and raised up, appeaI'!l sometimes to have given great 
extent to the caverns. found in tracllgtu or trappean por­
E.hyries. These porphyritic caverns, in the Cordille~ of 
Quito and Peru, bear the Indian name of Machay8.t They 
are in general of little depth. They are lined with sulphur, 
and differ by the enormous size of their openings from those 
observed in volcanic tufas ~ in Italy, at Teneriffe, and in 

• At Vesuvius, the Duke de 1& Torre showed me, in 1805, in ClU'l'8llte 
of recent lava, cavities extending in the direction of the current, six or 
seven feet long and three feet high. These little volcanic caverns were 
lined with lIJIecwar iron, whicll cannot be called oligiste iron, since M. 
Gay-Lussac'llest ~eriments on thaoxidea of iron. 

t Macllay is a word of the Quichua language, commonly called by 
the Spanisrds ' the Incu' 1angu~.' CaIlanct!.macAay means "a cavern 
IlJllarge .. a house," a cavern tllat aerves .. a ttJmlJo or car&vansarai. 

:I: Sometimes fire acts like water in carrying off m&l8llll, and thus the 
cavities may be caused by im igneous, tbough more (reo_tly by an 
aqueous erosion or 8OIuti~n. 
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the Andes. It is by connecting in the mind the primitive, 
secondary, and volcanic rocks, and distinguishing between 
the oxid8.ted crust of the globe, and the interior nucleus, 
composed perhaps of metallic and inftammable substances, 
that we may account for the existence of grottoes every­
where. They act in the economy of nature as vast reser­
voirs of·water and of elastic ft.uids. 

The gypseous caverns glitter with crystallized selenites. 
Vitreous crystallized plates of brown and yellow stand out 
on a striated ground composed of layers of alabaster and fetid 
limestone. The calcareous grottoes have a more uniform 
tint. They are more beautiful, and richer in stalactites, in 
:proportion as they are narrower, and the circulation of air 
18 less free. By being spacious, and accessible to air, the 
cavern of Caripe is almost destitute of those incrustations, 
the imitative forms of which are in other countries objects 
of popular curiosity. I also sought in vain for subterranean 
plants, those cryptogamia of the family of the Usnea.cem, 
which we sometimes find fixed on the stalactites, like ivy on 
walls, when we penetrate for the first time into a lateral 
grotto.-

The caverns in mountains of gypsum often contain me­
phitic emanations and deleterious gases. It is not the sul­
phate of lime that acts on the atmospheric air, but the 
clay slightly mixed with carbon, and the fetid limestone, 
so often mingled with the gypsum. We cannot yet de­
cide, whether the swinestone acts as a hydrosulphuret, or 
by means of a bituminous principle.t Its property of ab­
sorbing oxygen gas is known to a.ll the miners of Thuringia. 
It is the same as the action of the carburetted clay of the 

• Lichen tophicola was discovered when the beautiful cavern of Rosen. 
muller in FraDconia was first opened. The cavity containing tho licbeD 
was found closed on all sides by enonnolll _ of ltalactite. 

t That description of fetid limestone called by tho German minem­
logisu ltinklteiJa is always of a blackish brown colour. It il only b,. 
decomposition that it becomes white, after having acted on the surround­
ing air. The stinkstein which is of secondary formation, mat DOt be 
confounded with a very white primitive graDular limestone of the islancl 
of Thuos, which emits, when scraped, a smell of sulphuretted hydrogeD. 
This marble is coarser grained than Carrara (Marmor lunense). It was 
frequently employed by the Grecian sculptOrs, and I often picked up 
fragmenu of it at the Villa AdriaDi, Dear Rome. 
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gypBOOUS grottoes, and of the great chambers (smkWerke) 
dug in mines of fossil salt which are worked by the intro­
duction of fresh water. The caverns of calcareous moun­
tains are not exposed to those decompositions of the atmo­
spheric air, unless they contain bones of quadrupeds, or the 
mould mixed with animal gluten and phosphate of lime, from 
which arise inflammable ahd fetid gases. 

Though we made 'many enquiries amon~ the inhabitants 
of Caripe, Cumanacoa, and Cariaco, we did not learn that 
they had ever discovered in the cavem of Guacharo either 
the remains of carniverous animals, or those bony breccias 
of herbivorous animals, which are found in the caverns of 
Germany and Hungary, and in the clefts of the calcareous 
rocks of Gibraltar. The fossil bones of the megatherium, 
of the elephant, and of the mastodon, which travellers have 
brought from South America, have all been found in the 
light soil of the valleys and table-lands. Excepting the 
me~onyx, - a kind of sloth of the size of an ox, described 
by lfr. Jefferson, I know not a single instance of the ske­
leton of an animal buried in a cavem of the N ew World. 
The extreme scarcity of this geological phenomenon will 
appear the less surprising to us, if we recollect, that in 
France, England, and Italy, there are also a great number 
of grottoes in which we have never met with any vestige 
of fossil bones. 

Although, in primitive nature, whatever relates to ideas 
of extent and mass is of no great importance, yet I may 
observe, tlui.t the cavem of Caripe is one of the most 
spacious known to exist in limestone formations. It is 
at least 900 metres or 2800 feet in length.t Owing to 
the different degrees of solubility in rocks, it is generally 
not in calcareous mountains, but in gn>seous formations, 
that we find the most extensive succesSIOn of grottoes. In 
Saxony there are some in gypsum several leagues in length; 

* The megalonyx was found in the caverns of Green Briar, in Virginia, 
at the distance of 1500 leagues from the megatherinm, which resembles it 
very much, and is of the size of the rhinoceros. 

t The famous BaumannshUhle in the Hartz, according to Messrs. 
Gilbert and lisen, is only 578 feet in length; the cavern of Scharzfe1d 
350; that of Gaylenreuth 304; that of Aotiparol 300. . But according to 
Sau88ure, the Grotto of Bahne ia 1300 feet long. 
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for inatance, that of Wimelburg, which communicates with 
the cavern of Cresfield. 

The determination of the temperature of grottoes pre-. 
sentsa field for intere&ting observation. The cavern of, 
Caripe; situated nearly in the latitude of 10" 10', consequent­
ly in the centre of the torrid zone, is elevated 506 toises 
above the level of the sea in the gulf of Cariaco. We 
found that, in -every 'Part of it, in the month of September, 
the tem-perature of· the internal air was between lS'4° and 
lS'9° of the centesimal thermometer; the external atmos­
phere being at 16'2°. At the entrance of the cavern, the 
thermometer in the open air was at 17'6°; but when im­
mersed in the water of the little subterranean river, it 
marked~ even to the end of the cavern, 16·So. These eX­
periments are very interesting, if we reflect on the tend­
ency to equilibrium of heat, in the waters, the air, and the 
earth. When I left Europe, men of science were regretting 
t~t they had not sufficient data on what is called, 'the 
temperature of the interior of the globe ;' and it is but very 
recently that efforts have been made, and with some suo­
C61!S, to solve the grand problem of subterranean meteor­
ology. The atony strata that form the Cl'WIt of our planet, 
are alone accessible to our e:mmination; and we now know 
that the mean temperature of these strata, varies not only 
with latitudes and heights, but that, acco~ to the po­
sition of the several places, it performs also, ill the space 
of a year, regular oiicilla.tions round the mean heat of 
the neigbouring atmosphere. The time is gone by when 
men were surprised to find, in other zones, the heat 
of grottoes and wells differing from that observed in the 
caves of the observatory at Paris. The same instrument 
which in those caves marks 12°, risel!l in the subterra­
neous caverns of the island of Madeira, near Funchal, to 
16'2°; in Joseph's Well, at Cairo- to 21'2°; in the grot­
toes of the islii.nd of Cuba to 22° or 23°. t This increase 
is nearly in proportion to that of the mean temperature 
of the atmosphere, from latitude 4So to the tropics. 

• At Puucbal (lat. 32° 37,) tbe mean temperature of the air is 20'4°, 
and at Cairo (lat. 30° 2'), according to Nouet, it is 22'4°, . 

t The mean temperature of tho air at the BaftllIlah, accorc1inc to 
~, Ferrer, is 25'6°, 
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We have just seen that, in the Cueva del Gua.charo, 
the water of the river is nearly 2° colder than the am­
bient air of the cavern. The water, whether in filtering 
through the rocks, or in running over stony beds, doubt­
less imbibes the temperature of these beds. The air 
contained in the grotto, on the contrary, is not in repose; 
it communicates with the external atmosphere. Though 
under the torrid zone, the changes of the external tem­
perature are exceedingly trifling, currents are formed, which 
modify periodi~y the internal air. It is consequently 
the temperature of the waters, that of 16'So, which we. 
might look upon as the temperature of the earth in those 
mountains, if we were sure that the waters do not descend 
rapidly from more elevated neighbouring mountains. 

-It follows from these observations,. that when we can­
not obtain results perfectly exact, we find at least 'Ullder 
each zone certain numbers which indicate the maximum 
aud minimum. At Caripe, in the equinoctial zone, at an 
elevation of 500 toises, the mean. temperature of the globe 
is not below 16'So, which was the degree indicated by the 
water of the subterrauea.u river. We can. even prove that 
this temperature of the globe is not above 19°, since the air 
of the cavern, in the month of September, was found to be at 
1S·7° .. As the meau temperature of the atmosphere, in the 
hottest month, does not exceed 19'5°,· it is probable that a 
thermometer in the grotto would not rise higher than 19° at 
auy Beason olthe year. 

* The mean temperature of the month of September at Caripe i. 
IS'oo ; and on the coast of C11DlIIIIlIo where we had opportunities of 
making numerows obse"ationa, the mean best of the warmest JDOntha 
dilfers oW11'So from that of the coldest. 
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ClLU'TEB VIII. 

Departure from Caripe.-Mountain and Forest of Santa Maria.-Miuioll 
of Catuaro • ...;.,.Port of Cariaco. 

THE days we passed at the Capuchin convent in the 
mountains of Caripe, glided swiftly away, tho~h our manner 
of living was simple and uniform. From S1lIl1'18e to ni~htfall 
we traversed the forests and neighbouring mount9J.Il8, to 
cone~k!:ts. When the winter rains prevented us from 
unde . distant· excursions, we visited the huts of the 
Indians, the COn?JCO of the community, or those assemblies in 
which the alcaldes every evening arrange the labours of the 
succeeding day. We returned to the monastery only when 
the sound of the bell called us to the refectory to share the 
repasts of the missionaries. Sometimes, very early in the 
morning, we followed them to the church, to attend the 
doctrina, that is to say, the religious instruction of' the 
Indians. It was rather a difficult task to explain dogmas to 
the neophytes, especially those who had but a very imperfect 
knowledge of the Spanish langua~e. On the other hand, the 
monks are as yet almost totally Ignorant of the language of 
the Chaymas; and the resemblance of sounds confuses the 
poor Indians and suggests to them the most whimsical ideas. 
Of this I may cite an example. I saw a missionary labouring 
earnestly to prove that infierno, hell, and inf1ierno, winter, 
were pot one and .the same thin~; but as different as heat 
and cold. The Chaymas are acquamted with no other winter 
than the season of rains; and consequently they im~ed 
the 'Hell of the whites' to be a place where the WIcked 
are exposed to frequent showers. The missionary harangued 
to no purpose: it was impossible to efface the first impres­
sion produced by the analogy between the two conBonants. 
He could not separate in the minds of the neophytes the 
ideas of rain and nell; inf1ierno and infle-rno. 

After jassing almost the whole day in the open air, we 
employe our evenings, at the convent, in maJiing notes, 
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drying our plants, and sketching those that al'peared to form 
new genera. Unfortunately the misty atmo~liere of a valley, . 
where the surrounding forests fill the air With an enormous 
quantity of vapour, was unfavourable to astronomical obser­
vations. I spent a part of the nights waiting to take 
advantage of the moment when some star should be visible 
between the clouds, near its passage over the meridian. I 
often shivered with cold., though the thermometer only sunk 
to 16", which is the temperature of the day in our climates 
towards the end of Sel?tember. The instruments remained 
set up in the court of the convent for several hours, yet I 
was almost always disappointed in my expectations. Some 
good observations of :E'omalhaut and. of Deneb have given 
10° 10' 14" as the latitude of Caripe; which proves that the 
position indicated in the maps of Caulin is 18' wrong, and in 
that of Arrowsmith 14'. 

Observations of corresponding altitudes of the sun having 
given me the true time, within about 2-, I was enabled to 
determine the magnetic variation with precision, at noon. 
It was, on the 20th of September, 1799,3° 15' 30" north-east; 
consequently 0° 58' 15" less than at Cumana. If we attend 
to the influence of the horary variations, which in these 
countries do not in general exceed 8', we shall find., that at 
considerable distances the variation changes less rapidll than 
is usually sU'pposed. The dip of the needle was 42'75 , cen­
tesimal divisIOn, and the number of oscillations, expressing the 
intensity of the magnetic forces, rose to 229 in ten minutes. 

The vexation of seeing the stars disappear in a misty sky 
was the only disappointment we felt in the valley of Caripe. 
The aspect of this spot presents a character at once wild aad 
tranquil, gloomy and. attractive. In the solitude of these 
mountains we are. perhaps less struck by the new impressions 
we receive at every step, than with the marks of resemblance 
we trace in climates the most remote from each other. The 
hills by which the convent is backed, are crowned with palm­
trees and arborescent ferns. In the evenings, when tlie sky 
denotes rain, the air resounds with the monotonous howling 
of the alouate apes, which resembles the distant sound of 
wind when it shakes the forest. Yet amid these strange 
sounds, these wild forms of plants, and these prodigies of a 
new world., nature everywhere speaks to man in a voice 

VOL. I. • :r 
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familiar to him. The torr that overspreads the soil; the old 
mosl and fern that cover the roots of the trees; the torrents 
that gush down the sloping banks of the calcareous rocks; in 
fine, the harmonious accordance of tints reflected by the 
waters, the verdure, and the sky; everything recalls to the 
traveller, senaations which he has already felt. . 

The bea.utiel of this mountain scenery so much engaged 
us, that we were very tardy in observing the embarrassment 
felt by our kind entertainers the monks. They had but a 
slender provision of wine and wheaten bread; and although 
in those high regions both are considered aa belonging merely 
to the luxuries of the table, yet we aaw with regre~ that our 
hosta abatained from them on our account. Our portion of 
bread had alreadr been di.minished three-fourths, yet violent 
rains still obliged us to delay our departure for two days. 
How long did this delay appear! It made us dread the 
sound of the bell that summoned us to the refectory. 

We dep&!'l;ed at length on the 22nd of September, followed 
by four mulel, laden with our instruments and plante. We 

. bad to descend the north-eaat slope of the calcareous Alps of 
New Andalusia, which we have caned the great chain of the 
B~tine and the C0c01lar. The mean elevation of this 
chain scarcely exceeds six or seven hundred toises: in ~ 
to height and geological constitution, we may compat'9 It to 
the cb8.in of the lura. Notwithstanding the inconsiderable 
elevation of the mountains of Cumma, the descent is ex­
tremely difficult and dan~rous in the direction of Cariaco. 
The Cerro of Santa Maria, which the missionaries ascend in 
their journey from Cumana to their convent at Caripe, is 
famous for the difficulties it presents to travellers. On com­
paI'ing these mountains with the Andes of Peru, the Pyrenees, 
and the Alps, which we successively visited, it has more than 
once occurred to UlI, that the less lofty summits are some­
times the most inaccessible. 

On leaving the valley of Caripe, we first crossed a ridge of 
hills north-east of the convent. The road led us along a con­
tinual ascent through a vast aavannah, as far aa the table-land 
of Guardia de San Augustin. We there halted to wait for 
the Indian who carried the barometer. We found OUl'8elves 
to be at 538 toises of absolute elevation, or a little higher 
than the bottom of the cavern of Guacbaro. The aaftllIlaba 
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or natural meadows, which yield excellent pasture for the 
cows of the convent, are totally devoid of trees or shrubs. It 
is the domain of the monocotyledonous J>lantB; for amidst 
the gramina only a few Maguey· plants nse ,here and there; 
their flowery stalks being more than twenty-six feet high. 
Having reached the table-land of Guardia, we appeared to be 
transported to the bed of an old lake, levelled by the long­
continued abode of the waters. We seemed to trace the 
sinuosities of the ancient shore in the tongues of land which 
jut out from the craggy rock, and even in the distribution ot 
the vegetation. The bottom of the basin is a savaunah, while 
its banks are covered with trees of full growth., This is pro­
bably the most elevated valley in the provinces of Venezuela 
and Cumana. One cannot but regret, that a spot favoured 
by so temperate a climate, and which without doubt would be 
,fit for the culture of com, is totally uninhabited. ' 

From the table-land of Gus.rdia we continued to descend, 
till we reached' the Indian village of Santa Cruz. We 
paased at first along a slope extremely slippery and steep, 
to which the missionaries had. given the name of Baxada del 
Purgatorio, or Descent of Purgatory. It is a rock of schis­
tose sandstone, decomposed, covered with clay, the talus of 

, ,which appears frightfully steep, from the effect of a very 
common optical illusion. When we look down from the top 
,to the bottom of the hill the road seems inclined more t~ 
60°. The mules in going down draw their hind legs near to 
their fore legs, and lowe~ their cruppers, let themselves 
slide at a venture. The nder runs no risk, provided he 
slacken the bridle, thereby leaving the animal quite free in his 
movements. From this point we perceived towards the left 
the great pyramid of Guacharo. The appearance of this 
calcareous peak is very picturesque, but we soon IQst sight of 
it, on entering the thick forest, known by the name of the 
Montana de Santa Maria. We descended without intermis­
sion for seven hours. It is difficult to conceive a more tre­
mendous descent; it is absolutely a road of steps, a kind of 
,ravine, in which, during the rainy season, impetuous torrents 
dash from rock to rock. The steps are from two to three 
feet high, and the beasts of burden, after measuring with 
their eyes the space necessary to let their load pass between 

* Agave Americaua. 
'J! 2 
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the trunks of the trees, leap from one rock to another . 
.Afraid of missing their mark, we saw them stop a few minutes 
to scan the ground, and bring together their four feet like 
wild goats. If the animal does not reach the nearest block 
of stone, he sinks half his depth into the soft ochreous clay, 
that fills up the interstices of the rock. When the blocks 
are wanting, enormous roots serve as supports for the feet of 
men and beasts. Some of these roots are twenty- inches 
thick, and they often branch out from the trunks of the trees 
much above the level of the soil. The Creoles have sufficient 
confidence in the address and instinct of the mules, to remain 
in their saddles during this long and dangerous descent. 
Fearing fatigue less than they did, and being accustomed to 
travel slowly for the ,urpose of gathering plants and exa­
mining the nature 0 the rocks, we preferred going down 
on foot; and, indeed, the care which our chronometers de­
manded, left us no liberty of choice. 
. The forest that covers the steep :flank of the mountain of 
Santa Maria, is one of the thickest I ever saw. The trees 
are of stupendous height and size. Under their bushy, 
deep green fo~, there reigns continually a kind of diin 
daylight, a peculiar sort of obscurity, of which our forests of 
pines, oaks, and beech-trees,convey no idea. Notwithstand­
mg its elevated temperature, it is difficult to believe that the 
air can dissolve the quantity of water exhaled from the sur­
face of the soil, the fo~ of the trees, and their trunks: 
the latter are covered with a drapery of orchidere, peperomia, 
and other succulent plants. With the aromatic odour of 
the flowers, the fruit, and even the wood, is mingled that 
which we perceive in autumn in misty weather. . Here, as in 
the forests of the Orinoco, fixing our eyes on the top of the 
trees, we discerned streams of vapour, whenever a solar ray 
penetrated, and traversed the dense atmosphere. Our guides 
pointed out to us among those majestic trees, the height 
. of whicn exceeded 120 or 130 feet, the CWI'1.ICQy of Terecen. 
It yields a whitish liquid, and very odoriferous resin, which 
was formerly employed b:y- the Cumanagoto and Tagiri In­
dians, to perfunie their Idols. The young branches have 
an agreeab1e taste, though somewhat astringent. Next to 
the curucay and enormous trunks of hymenrea, (the diameter 
of which was more than nine or ten feet), the trees which 
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most excited our attention were the dragon's blood (Croton 
sanguiftuum), the purple-brown juice of which flows down a. 
whitish bark; the calalwala fern, different from that of Peru, 
but almost equally medicinal;- and the palm-trees, irasse, 
maea.nilla, corozo, and ~raga. t The wt yields a. very 
savoury palm-eabbage, which, we had sometimes eaten at the 
convent of Caripe. .'Th.ese palms with pinnated and thorny 
leaves formed a. ~easing contrast to the fern-trees. One of 
the latter, the ,",'yathea speciosa,t grows to the· height of 
more than thirty-five feet, a prodigious size forplants of this 
family . We discovered here, and in the valley of Cari:pe, 
five new kinds of arborescent ferns. § In the time of Lin­
nreus, botanists knew no more than four on both continents. 

We observed that the fern-trees are in general much 
more rare than the palm-trees. Nature has confined them 
to temperate, moist, and shady places .. They shun the direct 
rays of the sun, and while the pumos, the corypha of the 
steppes and other palms of America, flourish on the barren 
and burning plains, these ferns with arborescent trunks, 
which at a distance look like palm-trees, preserve the cha­
racter and habits of cryptogamous plants. They love soli­
tary places, little light, moist, temperate and stagnant air. 
If they sometimes descend towards the sea-coast, it is only 
under cover of a thick shade. The old trunks of the eyathea. 
and the meniscium are covered with a. carbonaceous powder, 
which, probably being deprived of hydrogen, has a metallic 
lustre like plumbago. No other plant presents this pheno-

l> The calahuala of Caripe is the Polypodium crassifolium; that of 
Peru, the use of which has been so much extended by Me881'll. Ruiz and 
Pavon, comes from the Aspidium coriaceum, Willd. (Tectaria calahuala, 
Cav.) In commerce the diaphoretic roots of the Polypodium crassi­
folium, and of the Acrostichum huascaro, are mixed with those of the 
calIJAuIJ11J 01' Aspidium coriaceum. 

t Aiphanes praga. 
:t Possibly a hemitelia of Robert Brown. The trunk alone is from 22 to 

24 feet long. This aud the Cyathea excelsa of the Mauritius, are 
the most majestic of all the fern·trees described by botanists. The total 
number of these gigantic cryptogamous plauts amouuts at present to 25 
species, that of the palm-trees to 80. With the cyathea grow, on the 
monutain of Santa Marla, Rhexia juniperiua, Chiococca racemosa, and 
Commelina spicata. 

§ Meniscium arboreBCeus, Aspidium caducum, A. rostratum, Cyathea 
villosa, and C. speciosa. 
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menon ; for the trunks of the dicotyledons, in spite of the heat 
of the climate, and the intensity of the light, are less burnt 
within the tropics than in the temperate zone. It may be said 
that'the trunks of the ferns, which, like the monocotyledons, 
are enlarged by the remains of the petioles, decay flom the 
circumference to the centre; and that, deprived Of the cor­
tical organs through which the elaborated juices descend to 
the roots, they are burnt more easily by the action of the 
oxygen of the atmosphere. I brought to Europe some 
powders with metallic lustre, taken from very old trunks of 
Meniscium and Aspidium. 

In proportion as we descended the mountain of Santa 
Maria, we sa.w the arborescent ferns diminish, and the 
number of palm-trees increase. The beautiful large-winged 
butterflies {nymphales), which :O.y at a prodigiol,lS height, 
became more common. Everything denoted our approach to 
the coast, and to a zone in which the mean temperatllre of the 
day is from 28 to SO degrees. 

The weather was cloudy, and led us to fear one of those 
heavy rains, during which mm 1 to l'S inch of water some­
times falls in a day. The sun at times illumined the tops of 
the trees; and, though sheltered from its rays, we felt an 
oppressive heat. Thunder rolled at a distance; the clouds 
seemed, suspended on the top of the lofty mountains of the 
Guacharo; and the pla.intive howling of the araguatoes, , 
which we bad 80 often heard at Caripe, denoted the prox­
imity of the storm. We now for the first time had a near 
view of these howling apes. They are of the family of the 
alouates,. the different species of which have long been 
confounded one with another. The small sapajous of Ame­
rica, which imitate in whistling the tones of the passeres, have 
the bone of the tongue thin and simple, but the apes of 
large size, as the alouates and marimondes,t have the tongue 
placed on a large bony drum. Their superior larynx has six 
pouches, in which the voice loses itself; and two of which, 
shaped like pigeons' nests, resemble the inferior larynx of 
birds. The air driven with force into the bony drum pro­
duces that mournful sound which characterises the aragua­
toes. I sketched on the spot these organs, which are imper-

• Stentor, Geolrroy. t Ateles, Geoffroy • 
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fectly known to anatomists, and published the description of 
them on my return to Europe. 

The araguato, which the Tamanac Indians call M"afJata,. 
and the Maypures flllWtWe, resembles a young bear. t It is 
three feet long, reckoning from the to:l> of the head (which 
is smaJl and very pyramidal) to the beglnnin~ of the prehen­
sile tail. Its fur is bushy, and of a reddish brown; the 
breast and belly are covered with fine hair, and not bare as 
in the mono colorado, or alouattl roua; of Buffon, which we 
carefully examined in going from Carthagena to Banta Fe 
de Bogota. The face of the araguato is of a blackish blue, 
and is covered with a fine and wrinkled skin: its beard is 
pretty long; and, notwithstanding the direction of the facial 
line, the angle of which is only thirty degrees, the a.ra­
guato has, in the expression of the countenance, as much 
resembla.nce to man as the marimonde (B. belzebuth, Bres­
son) and the capuchin of the Orinoco (B. chiro}?otes). 
Among thousands of amguatoes which we observed In the 
provinces of Cumana, Ca.racas, and Guiana, we never saw 
any change in the reddish brown fur of the back and shoul­
ders, whether we examined individuals or whole troQPs. It 
appeared to me in general, that variety of colour is less 
frequent among monkeys than naturalist" suppose. 

The araguato of Caripe is a new species of the genus 
Stentor, which I have above described. It differs equall,r 
:trom the ouarine (B. guariba) and the alouate r'OUill (B .. sam­
culns, old man of the woods). Its eye, voice, and gait, 
denote melancholy. I have seen young araguatoes brou~ht 
up in Indian huts. They never play like the little sagoms, 
and their gravity was described with much simplicity by 
Lopez de Gomara, in the beginning of the sixteenth century. 
"The .A.rcmata de loB OwmO/MBIJB," says this author, " has 

* In the witings of the early Spanish missionaries, this monkey is 
described by the names of araoota and araguato. In both names we 
easily discover the same root. The tI has been transformed into g and n. 
The name of arabata, which Gumma gives to the howling apes of the 
Lower Orinoco, and which Geoffroy thinks belongs to the S. stramine8 of 
Great Pari', is the same Tamanac word arallata. This identity of names 
need not II1lI'prise us. The language of the Chayma Indians of Cumana 
is OIUl of the numerous branches of the ramanac language, and the latta! 
is connected widl the Canobee language of the Lower Orinoco •. 

t AJouate ourse (Simis uraina). 
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the face of a man, the beard of a goat, and a grave demeanor 
(honrado gesto.)" Monkeys are more melancholy in pro­
portion as they have more resemblance to man. Their 
sprightliness diminishes, as their intellectual faculties appear 
to increase. 

We stopped to observe some howling monkeys, which, to 
the number of thirty or forty, crossed the road, passing in a 
file from one tree to another over the horizontal and inter­
secting branches. While we were observing their move­
ments, we saw a troop of Indians going towards the moun­
tains of Caripe. They were without clothing, as the natives 
of this country generally are. The women, laden with 
rather heavy burdens, closed the march. The men were all 
armed; and even the youngest boys had bows and arrows. 
They moved on in silence, with their eyes fixed on the 
ground. We endeavoured to learn from them whether we 
were yet far from the Mission' of Santa Cruz, where we. in­
tended passin~ the night. We were overcome with fatigue, 
and suffered from thirst. The heat increased as the storm 
drew near, and we had not met with a single spring on the 
way. The words Bi, patre; flO, patre; which the Indians 
continually repeated, led us to think they understood a little 
Spanish. In the eyes of a native every white man is a 
monk, a paiJre; for in the Missions the colour of the skin 
characterizes the monk, more than the colour of the gar­
ment. In vain we questioned them respecting the length of 
the war: they answered, as' if by chance, Bi and flO, without 
our bemg able to attach any precise sense to their replies. 
This made us the more impatient, as their smiles and ges­
tures indicated their wish to direct us; and the forest seemed 
at every step to become thicker and thicker. At length we 
separated frOm the Indi.ans; our guides were able to follow 
us only at a distance, because the beasts of burden fell at 
every step in the ravines . 

.After Journeying for several hours, continually descend­
ing on blocks of scattered rock, we found ourselves unex­
pectedly at the outlet of the forest of Santa Maria. A 
savannah, the verdure of which had been renewed by the 
winter rains, stretched before us farther than the eye could 
reach. On the left we discovered a narrow valley, extending 
as far as the mountains of the Guacharo, and covered with a 

DlgIIlZed by Coogle 



NATIVE VILLAGE. 281 

thick forest. Looking downward, the eye rested on the tops 
of the trees, which, at eight hundred feet below the road, 
formed a carpet of verdure of a dark and uniform tint. The 
openings in the forest appeared like vast funnels, in which 
we could distinguish by their elegant forms and pinnated 
,leaves, the Fraga and Irasse palms. But what renders this 
spot eminently picturesque, is the aspect of the Sierra. del 
Guacharo. Its northern slope, in the direction of the gulf 
of Cariaco, is abrupt. It presents a wall of rock, an almost 
vertical profile, exceeding 3000 feet in height. The vegeta­
tion which covers this wall is so scanty, that the eye can 
follow the lines of the calcareous strata. The summit of 
the Sierra. is flat, and it is only at its eastern extremity, 
that the majestic peak of the Guacharo rises like an inclined 
pyramid. Its form resembles that of the needlea and kom8. 
ot'the Alps. . 

The savannah we crossed to the Indian village of Santa 
Cruz is composed of several smooth plateaux, lying above', 
each other like terraces. This geological phenomenon, which 
is repeated in every climate, seems to indicate a long abode 
of the waters in basins that have poured them from one to 
the other. The calcareous rock is no longer visible, but is 
covered with a thick layer of mould. The last time we saw 
it in the forest of Santa Maria it was slightly porous, and 
looked more like the limestone of Cumana.coa than that of 
Caripe. We there found brown iron-ore disseminated in 
patches, and if we were not deceived in our observation, a 
Cornu-ammonia, which we could not succeed in our attempt 
to detach. It was seven inches indiameter. This fact is the 
more important, as in this part of America we have never 
seen ammonites. The Mission of Santa Cruz is situated in 
the midst of the ~lain. We reached it towards the evening, 
suffering much from thirst, having travelled nearly eight 
hours without finding water. The thermometer kept at 26°; 
accordingly we were not more thnn 190 toises above the 
level of the sea. 

We passed the night in one of those ajupas called King's 
houses, which, as I have already said, serve as tamboa or 
caravanserais to travellers. The' rains prevented any obser­
vations of the stars; and the next day, the 23rd of Sep-

• The ShleckhUmer, the FiDsteraarhom, &c. 
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tember, 'We continued our descent towards the gulf of 
Cariaco. Beyond Banta Cruz a thick forest again appea.t'8; 
and in it we found, under tofta of melaatomas, a beautiful 
fern, with oamundia leaves, which forms a new genus of the 
order of polypodiaeeous plants.· 

Having reached the mission of Catuazo, we 'Were desirous 
of continuing our journey eastward by Banta Rosalia, C888t­
nay, San Josef, Carupano, Rio Carives, and the Montaiia. of 
Paria; but 'We learnt with great regret, that torrents of 
rain had rendered the roads impassable, and that we should 
run. the risk of losing the plants we had already gathered. 
A rich planter of caao-trees W88 to accompany ua from 
Sa'nta Rcisolia to the port of Carupano; but 1rhen the time 
of departure approached, we were informed that his affairs 
had called him to Cumana. We resolved in consequence to 
embark at Cariaco, and to return directly by the gu1f, in­
stead of passing between the island of Margareta and the 
isthmus of Araya. The Mission of Catuaro is situated on 
a very wild spot. Trees of full growth still surround the 
church, and the tigers come by night to devour the poultry 
and swine belonging to the Indians. We lodged at the 
dwelling of thc priest, a monk of the congregation of the 
Observance, to whom the Capuchins had confided the Mis­
sion, because priests of their own community were wanting. 

At this Mission we met Don Alexandro Mexia, the cor­
regidor of the district, an a.miable and well-educated man. 
Re gave us three Indians, who, armed with their machetes, 
were to precede us, and cut our way through the forest. In 
this country, 80 little frequented, the power of vegetation is 
such at the period of the great rains, that a man on horse­
back can with difficulty make his wa., through narrow paths, 
covered with lianas and intertwinmg branches. To our 
great annoyance, the missionary of Catuaro insisted on con­
d:ucting us to Cariaco; and we could not decline the proposal. 
The movement for independence, which had nearly broken 
out at Caracas in 1798, had been preceded and followed by 
great agitation among the slaves at Coro, Maracaibo, and 
Caraico. . At the last of these places an unfortunate negro 
had been condemned to die, and our host, the vicar of Catu­
are, was going thither to offer him spiritual comfort. During 

... Polybotya. 
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our journey we could not ~e conversations, in which the 
missionary pertinaciously inslsted on the necessity of the 
slave-trade, on the innate wickedness of the blacks, and the 
benefit they derived from their state of Blavery among the 
Christians! The mildness of Spanish legislation,· compared 
with the Black Code of most other nations that have pos· 
sessions in either of the Indies, cannot be denied. But such 
is the state of the negroes, that justice, far from eflicaciously 
protecting them during their lives, cannot even punish acts 
of barbarity which cause their death. 

The road we took across the forest of Cataaro reaembled 
the descent of the mountain Santa Maria; here also, the 
most difficult and dangerous places have fanciful names. 
We walked as in a narrow furrow, scooped ont by torrents, 
and :filled with fine tenacious clay. The mules lowered 
their cruppers and slid down the steepest slopes. This 
descent is called Saca Manteca.. There is no danger in 
the descent, owing to the great address of the mules of this 
country. The clay, which renders the soil 80 slippery, is 

. produCed by the numerous layers of sandstone and .schistose 
clay crossing the bluish grey alpine limestone. This last 
disappears as we draw nearer to Cariaco. When we reached 
the mountain of Meapira, we found it formed in great part 
of a white .limestone, filled with fossil remains, and from the 
grains of quartz agglutinated in the mass, it appeared to 
belong to the great formation of the Saa.6oast breccias. We 
descended this mountain on the strata of the rock, the 
section of which farms steps of unequal height. Farther on, 
going out of the forest, we reached the hill of'Buenavista,t 
well deserving the name it bears; since it commands a view 
of the town of Cariaco, situated in the midst of a vast 
plain filled with plantations, huts, and scattered groups of 
cocoa.palms. To the west of Cariaco extends the wide gu~ 
which a wall (jf rock separates from the ocean: and towards 
the east are seen, like bluish clouds, the high mountains 
of Paria and Areo. This is one of the most extensive and 
magnificent prospects that can be enj9yed on the coast of 
New Andalusia. In the town of Cariaco we found a great 

* Or the Buttn.Slope. Manteca in Spanish signifies butter. 
t Mountain of the Fine Prospect. 
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part of the inllabitants suffering from intermittent fever; a 
disease which in autumn assumes a formidable character. 
When we consider the extreme fertility of the surrounding 
plains, their moisture, and the mass of vegetation with which 
they are covered, we may easily conce~ve why, amidst so 
much decomposition of organic matter, the inhabitants do 
not enjoy that salubrity of air which characterizes the cli­
mate of Cumana. 

The chain of calcareous mountains of the Brigantine and 
the Cocollar sends off a considerable branch to the north, 
which joins the primitive mountains of the coast. This 
branch bears the name of Sierra de Meapire ; but towards 
the town of Cariaco it is called Cerro Grande de Curiaco. 
Its mean height did not appear to be more than 150 or 200 
toises. It was composed, where I could examine it, of the 
calcareous breccias of the sea-coast. Marly and calcareous 
beds alternate with other beds containing grains of quartz. 
It is a very striking phenomenon for those who study the 
physical aspect of a country, to see a transverse ridge con­
nect at right angles two parallel ridges, of which one, the 
more southern, is composed of secondary rocks, and the 
other, the more northern, of primitive rocks. The latter 
presents, nearly as far as the meridian of Campano, onlr 
mica-slate ~ but to the east of this point, where it commUDl­
cates by a transverse ridge (the Sierra de Meapire) with the 
limestone range, it contains lamellar gypsum, compact lime­
stone, and other rocks of secondary formation. It might 
be supposed that the southern ridge has transferred these 
rocks to the northern chain. 

When standing on the summit of the CeJT(} del Meapire 
we see the mountain currents :flow on one side to the gulf 
of Paria, and on the other to the gulf of Cariaco. East 
and west of the ridge there are low and marshy grounds 
spreading out without interruption; and if it be admitted 
that both gulfs owe their origin to the sinking of the earth, 
and to rents caused by earthquakes, we must suppose that 
the Cerro de Meapire has resisted the convulsive movements 
of the globe, and hindered the waters of the gulf of Paria 
from uniting with those of the ~ of Cana.co. But for 
this rocky dyke, the isthmus itself in all probability would 
nave had no existence; imd from the castle of Araya as fat- as 
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Cape Paria, the whole mass of the mountains of the coast 
woUld have formed a narrow island, parallel to the island of 
Santa Margareta, and four times as long. Not only do the 
inspection of the ground, and considerations deduced mm 
its rclieoo, confirm these opinions; but a mere glance of the 
configuration of the coasts, and a geological map of the 
country, would suggest the same ideas. It would appear 
that the island of Margareta has been heretofore attached 
to the coast-chain of .Araya by the peninsula of Chacopata 
JlD.d the Caribbee islands, Lobo and Coche, in the same 
manner as this chain is still connected with that of the 
Cocollar and Caripe by the ridge of Meapire. 

At present we perceive that the humid plains which 
stretch east and west of the ridge, and which are improperly 
called the valleys San Bonifacio and Cariaco, are enlarging 
by gaining on the sea. The waters are receding, and these 
changes of' the shore are very remarkable, more particularly 
on the coast of Cumana. If the level of the soil seem to 
indicate that the two gulfs of Cariaco and Paria formerly 
occupied a much more considerable space, we cannot doubt 
that at present the land is progressively extending. Near 
Cumana, a battery, called La Boca, was built in 1791 on 
the very margin of the sea; iII, 1799 we saw it very far in- . 
land. At the mouth of the Rio N everi, near the Morro of 
Nueva Barcelona, the retreat of the waters is still more 
rapid. This local phenomenon is probably assignable to 
accumulations of sand, the progress of which has not yet 
been sufficiently examined. Descending the Sierra de Mea­
pire, which forms the isthmus between the plains of San 
Bonifacio and· Cariaco, we find towards the east the great 
lake of Putacuao, which communicates with the river Areo, 
and. is four or five leagues in diameter. The mountainous 
lands that surround this basin are known only to the natives. 
There are found those great boa serpents known to the 
Chayma Indians by the name of guaim.a8, and to which they 
fabulously attribute a sting under the tail. Descending the 
Sierra de Meapire to the west, we fuld at first a hollow 
ground (tierra hueca) which, during the great earthquakes 
of 1766, threw out asphaltum enveloped in viscous petro­
leum. Farther on, a numberless quantity of sulphureous 
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. thermal springs- are seen inuing from the soil j and at 
length we reach the borders of the lake of Camlloma, the 
exhaJations from which contribute to the insalubnty of the 
climate of Cariaco. The natives believe that the hoilow 
is formed by the engulfing of the hot springs j and, judging 
from the sound heard under the hoofs of the horses, we must 
conclude that the subterranean cavities are continued from 
west to east nearly as far as Caaanay, a length of three or 
four tho1l8lloD.d toises. A little river, the :gio Azul, runs 
through these plains, which are rent into crevices by earth­
quakes. These earthquakes have a particular centre of action, 
and seldom extend as far as Cumana. The waters of the 
Rio Azul are cold and limpid j they rise on the western decli­
vity of the mountain of Meapire, and it is believed that they 
are augmented by infiltrations from the lake Puta.cuao, situ­
ated on the other side of the chain. The little river, toge­
ther with the sulphureous hot springs, fall into the Laguna 
. de Campoma. This is a name given to a great lagoon, 
which is divided in dry weather into three basins situated 
north-west of the town of Cariaco, near the extremity of the 
.gulf. Fetid exhalations arise continually from the stagnant 
water of this lagoon. The smell of sulphuretted hydrogen 
.is mingled with that of l?utrid fishes and rotting plants. 

MiaSms are formed m the valley of Cariaco, as in the 
.Campagna of Rome; but the hot climate of the tropics 
increases their deleterious energy. These miasms are pro­
bably ternary or quaternary combinations of azote, phos­
phorus, hydrogen, carbon, and sulphur. 

The situation of the lagoon of Campoma. renders the 
north-west wind, which blows frequently after sunset, very 
pernicious to the inhabitants of the little town of Cariaco. 
Its in1luence can be the less doubted, as intermitting fevers 
are observed to degenerate into typhoid fevers, in proportion 
as we approach the lagoon, which is the principal fOcus of 
putrid DWlBJD.s. Whole families of free negroes, who have 
slDlIll plantations on the northern coast of the gulf of 
Cariaco, languish in their hammocks from the beginmng of 
the rainy season. These intermittent fevers 88BUJIle a dan-

* Bl Lltmo tl8 AfI1III8 calitml8, E. N. E. of Cariaco, at the diatance 
of two leagues. 
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geroUB cha.racter, when persons, debilitated by long labour 
and copioUB perspiration, expose themselves to the fine rains, 
which frequently fall as evening advances. Nevertheless, 
the men of colour, and particularly the Creole negroes, 
resist much better than any other race, the in1luence of the 
climate. Lemonade and iIUusions of Scoparia dulcis are 
given to the sick; but the cUBpQre, which is the cinchona of 
Angostura, is seldom UBed. 

It is generally observed, that in thesb epidemics of the 
town of Cariaco the mortali~is less considerable than 
might be supposed. Intermitting fevers, when they attack 
the same individual during several successive years, enfeeble 
the constitution; but this state of debility, so common on 
the unhealthy coasts, does not cause death. What is re­
markable enOUgh, is the belief which prevails here as in the 
Camp8.fP.J:& of Rome, that the air has become progressively 
more Vltiated in proportion 811 a greater num.ber of acres 
have been cultivated. The miasms exhaled from these 
plains have, however, nothing in common with those which 
arise from a forest when the trees are cut down, and the 
sun heats a thick layer of dead leaves. Near Cariaco the 
country is but thinly wooded. Can it be supposed that the 
mould, fresh stirred and moistened by rains, alters and vitiates 
the atmosphere more than the thick wood of plants which 
covers an uncultivated soil P To local caUBes are joined 
other causes less problematic. The neighbouring shores of 
the sea are covered with mangroves, avicennias, and other 
shrubs wit4 astrin~ent bark. .All the inhabitants of the 
tropics are aware of the noxioUB exhalations of these plants; 
and they dread them the more, as their roots and stocks are 
not always under water, but alternately. wetted and exyosed 
to the heat of the sun.· The mangroves produce mlasms, 
because they contain vegeto-animal matter combined with 
tannin. 

* The following is a list of the eocial plants that cover those sandy 
p lainl on the _-side" and characterize the vegetation of Cumane and the 
gulf of Cariaco. Rhizophora mangle, Avicennia nitida, Gomphrena tava, 
G. brachiata, Sesuvium portulacasaum (flidrio). Talinum cu8pidatum 
(mcAa), T. cumanense, Portulacca pilosa (zarglll8O). P. Januginosa. lUece­
brum maritimum, AtripJex cristata, Heliotropium viride. H. latifolium, 
Verbena cuneata, Mollugo verticillata, Euphorbia maritima, Convolvulus 
Cl11J¥Ilensil.. . 
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The town of Cariaco has been repeatedly sacked in former 
times by the Caribs. Its population has augmented rallidly 
.since the provincial autliorities, in spite of prohibltory 
.orders from the court of Madrid, have often favoured the 
trade with foreign colonies. The population amounted, in 
1800, to more than 6000 souls. The inhabitants are active 
in the cultivation of cotton, which is of a very fine quality. 
The capsules of the cotton-tree,· when separated frOm the 
woolly substance, are carefully burnt; as those husks if thrown 
into the river, and exposed to putrefaction, yield nODous 
exhalations. The culture of the cacao-tree has of late con­
siderably diminished. This valuable tree bears only after 
eight or ten years. Its fruit keeps very badl'y in the ware­

. houses, and becomes mouldy at the expiration of a year, 
notwithstanding all the precautions employed for drying it. 

It is only in the interior of the province, to the east of 
the Sierra de Meapire, that new plantations of the cacao­
tree are seen. They become there the more productive, as 
the lands, newly cleared and surrounded by forests, are in 
contact with an atmosphere damp, stagnant, and loaded 
with mephitic exhalations. We there see fathers of families, 
attached to the old habits of the colonists, slowly amass &. 

little fortune for themselves and their children. Thirty 
thousand cacao-trees will secure competence to a family 
for a generation and a half. If the culture of cotton and 
coffee have led to the diminution of cacao in the province of 
Caracas and in the small' valley of Cariaco, it must be 
admitted that this last branch of colonial industry has in 
general increased in the interior of the provinces of New 
Barcelona and Cumana. The causes of the progressive 
movement of the cacao-tree from west to east may be easily 
conceived. The province of Caracas has been from a 
remote period cultivated: and, in the torrid zone, in pro­
portion as a country has been cleared, it becomes drier 
and more exposed to the winds. These physical changes 
have been adverse to the pro~tion of cacao-trees, the 
plantations of which, dirniDishing in the province of Ca- . 
racas, have accumulated eastward on a newly-cleared and 
virgin soil. The cacao of Cumana is infinitely superior to 
that of Gus'yaquil. The best is produced in the vall.ey or 
San Bonifacio; as the best cacao of New Barcelona, car.. 
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cas, and Guatimala, is that of Oapiriqual, U ritucu, and 
Soconusco. Since the island of Trinidad has become an 
English colony, the whole of the eastern extremity of the 
province of Oumana, especially the coast of Paria,. and the 
gulf of the same name, have changed their appearance. 
Foreigners have settled there, and have introduced the cul­
tivation of the coffee-tree, the cotton-tree, and the BUgar­
cane of Otaheite. The population has greatlr. increased at 
Oampano, in the beautiful valley of Rio Ombe, at Guira, 
and at the new town of Punta di Piedra, built oJ,>posite 
Spanish Harbour, in the island of Trinidad. The soil is so 
fertile in the Golfo Triste, that maize yields two harvests in 
the year, and produces three hundred and eighty fold the 
quantity sown. 

Early in the morning we embarked in a sort of narrow 
canoe, called a lancka, in hopes of crossing the gulf of 
Cariaco during the day. The motion of the waters resem­
bles that of our great lakes, when they are agitated by the 
winds. From the embarcadero to Cumana the distance is 
only twelve nautica11eagues. On quitting the little town or 
Cariaco, we proceeded westward along the riverofOarenicuar, 

· which, in a straight line like an artificial canal, runs through 
gardens and :plantations of cotton-trees. On the banks of the 
river of OarIaco we saw the Indian women washing their 
linen with the fruit of the parapara (Sapindus saponaria, or 
soap-berry), an operation said to be very injurious to the 
linen. The bark of the fruit produces a strong lather; and 

· the fruit is so elastic that if thrown on a stone it rebounds 
three or four times to the height of seven or eight feet .. Being 
of a spherical form, it is employed in making rosaries. 

After we embarked we had to contend against contrary 
winds. . The rain fell in torrents, and the thunder rolled very 
near. Swarms of flamingoes, egrets, and cormorants filled the 
air, seeking the shore, whilst the alcatras, a large species of 

· pehcan, alone continued peaceably to fish in the middle of the 
gulf. The gulf of Oariaco is almost everywhere forty-five or 

• :fifty fathoms dcep; but at its eastern extremity, near Oum­
guaca,along an extent offive leagues, the lead does not indicate 
more than three or four fathoms. Here is found the Baxo 
de la CotUQ., a sand-bank, which at low-water appears like a 
small island. The canoes which carry provisions to Oumana 

VOL. I. U 
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BODLetimes ground on this bank; but always without cIan2er, 
because the sea is never rough or heav:y. We crossed tLat 
part of the gulf where hot springs gush from the bottom of 
the sea. It was ftood-tide, so that the change of temperature 
was not very perceptible: besides, our canoe drove too much 
towards the southern shore. It may be supposed that strata 
of water must be found of dift'erent temperatures, according 
to the greater or less depth, and according as the mingling of 
the hot waters with those of the gulf is accelerated by tlte 
winds and CUft'ents. The existence of these hot springs, 
which we were l18Bured raise the temperature of ~ sea 
through an extent of ten or twelve thoW!&1ld square toises, 
is B very remarkable phenomenon.- Proceeding from the 
promontory of Paria westward, by lrapa, Agll&8 Caliente&, the 
gulf of Cariaco, the Brigantine, and the valley of.Aragua, as 
far as the snowy mountains of Merida, B continued band of 
thermal waters is found in an extent of 150 leagues. 

Adverse winds and raiuy weather forced us to go on shore 
at Pericantral, a small farm. on the south side of the gu1£ 
The whole of this coast, though covered with beautiful vege­
tation, is aJ.most wholly uncultivated. There are scarcely 
seven hundred inhabitants: and, excepting in the "fil1a2e of 
Mariguitar, we saw only plantations of cocoa-trees, w1rich 
are the olives of the country. This palm occupies on both 
continents a zone, of which the mean temperature of the 
year is not below 2O".t It is, like the chimaerops of the 
basm of the Mediterranean, B true palm-tree of the cout. 
It prefers salt to fresh water; and ftourishes less inland, 
where the air is not loaded w.i.th saline particles, than on the 
shore.. When cocoa-trees are planted in Terra-Firma, or in 
the Missions of the Orinoco, at B distance from the aea, B 

considerable quantity of salt, sometimes as much .as ha1f B 

bushel, is thrown into the hole which receives the nut. 
AmoD.(t the plants cultivated by man, the suga.r-cane, the 
plantain, the mammee-apple, and alliga.tor-pear (LaUl'1l8 per-

• In the ialand. of G1I8daloupe, there Is a Ioutain of boiliDg ...... 
which raahea oat on the beach. Bot-water springs rile from the ldtam 
of the -. in the gulf of Naples. and near the laland of Palma, in tile 
archipelago of the Canary blands. 

t The cocoa-tree groWl in the northern hemisphere from the equator 
to latitude 28°. Near the equator 'We find it from the plllina to die 
height of 700 tolaes above the level of the eea. 
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sea), alone have the property of the cocoa-bee i that of 
being watered equally well with:fresh and salt water. This ciT­
C\UIlBtance is favourable to their migratiOWl i and if the su~­
cane of the sea-shol'6 yield a syrnp that is a little brackish, 
it is believed at the same time to be better fitted for the 
distillation of mirit than the juice produced from. the eanes 
in inland situatfoDa. ' 

The (l()fO(J&-tree, in the other parts of America, is in 
general cnltivated. around farm-housel, ad the fruit is 
eaten; in the gulf of Cariaco, it forms extensive l?lanQl.­
tiODS.. In a. fertile aDd moist ground, the tree begins to 
bear fruit abu.ndautly in the fuurth year; but in dry s&ils it 
bears only at the expiration of ten "ears. TIle duration of 
the tree does not in general exceed eighty 0l' a hundred 
years; and its mean height at that age is from seventy to 
eighty feet. This rapid growth is so much the more :remark­
ab1e, as other palm-trees, for instance, the moricke,· and the 
pa.bri. of Sombrero, t the lo:nge~ of which is very great, :&e­
"lnently do not attain a greater heightthan fOllU'teen or eighteen 
feet in the space of sixty years. In the fint thirty or forty 
years, a coooa-tree of the gulf of Cariaco be&l'8 every lUDa­
tion. a cluater of ten or fourteen nuts, all of which, however, 
do not ~ It Dl!-J be reckoned. thsli, on an average, a 
tree produces &D1'1ua1ly .. hundred nuts, which yield eight 
fla'-et» ~ of oil. In Provence, an olive-tree thirty ye&l'll old 
yields twsty younds, or seven ftascos of oil, 10 that it pro­
Quces something leas than a coooa.tree. There are in the 
gWf of CariacO pJantations (haciendaa) of eight or Dine 
thousa.ud cocoa-trees. They rese1D.ble, in their PiCture$ 
ap 00, those fine pbmtatio~ of date-trees near , 
in ~ where, o-.er the superficies M one square 1 'e, 
there may be !oDd upwards of 70,000 palms. The,OOcoa,. 
tree bea.rs fruit in abundance till it is thirty or fOl'ty ye&1,'8 old; 
after that age the protluce diminishe~ and a tr1mk a 111mdnld 
years old, without being altogether barren, :yields very little. 
In the, town of Cumana there is prepared a. great quantity at, 
cocoa..nut oil, which is limpid, Without smell, and very fit for' 
burning. The trade in thlB oil is not leBB actiw th. that 
on the coast of .A.frWa for palm-oil, whiell ia obtained from the 

.. Mauritia fte:mosa. t Curyplta tectoruID. 
: One fasco contains ro or 80 cubic inchell, Paris meuue. 

u2 
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Ela.is guineensis, and is used as food. I have often seen 
canoes arrive at Cumana laden with 3000 cocoa-nuts. 

We did not quit· the farm of Pericantral till after sunset. 
The south C08./lt of the gulf presents a most fertile aspect, 
while the northern coast is naked, dry, and rocky. In spite 

· of this aridity, and the scarcity of rain, of whiCh sometimes 
none faJls for the space of filleen months, - the peninsula 
of Araya, like the desert of Canound in India, produces . 
patillas, or water-melons, weighing from fifty to seventy 
pounds. In the torrid zone, the vapours contained by the 
air form about nine-tenths of the quantity necessary to its 
saturation: and vegetation is maintained by the property 
which the leaves possess of attracting the water disSolved in 
the atmoSJ?here. 

At sunnse, we saw the Zamuro vultures,t in flocks of forty 
. or fifty, perched on the cocoa-trees. These birds. range 

themselves in files to roost together like fowls. They go to 
· roost long before sunset, and do not awake till after the sun 

is above tne horizon. This sluggishness seems as if it were 
shared in those climates by the trees with pinnate leaves. 

· The mimosas and the tamarinds close their leaves, in a clear 
· and serene sky, twenty-five or thirty-five minutes before 

sunset, and unfold them in the morning when the solar disk 
has been visible for an equal space of time. As I noticed 
pretty re~ly the rising and setting of the sun, for the pur-

· pose of Observing the effect of the ~e, or of the terrestrial 
refractions, I was enabled to give continued attention to the 
phenomena of the sleep of plants. I ·found them the same 
m the steppes, where no irregularity of the ground inter-

· rupted the view of th~ horizon. It appears, that, accustomed 
during the day to an extreme brilliancy of light, the sensitive 

· and other leguminous plants with thin and delicate leaves are 
• The rains appear to have been more frequent at the beginning of 

the 16th century. At any rate, the canon of Granada (peter Martyr 
· d' Anghiera), speaking in the year 1574, of the salt.works of Araya, or of 

Baraia, described in the 6eth chapter of this work, mentions ahowers 
(cadentes imbres) as a very common phenomenon. The same author, 
who died in 1526, affirms that the Indians wrought the salt.works before 
the arrival of the Spaniards. They dried the salt in the form of bricks ; and 
our writer even then discnssed the geological question, whether the 
clayey soil of Haraia conteined salt.springs, or whether it had been im­
pregnated with sa1t by the periodical inundations of the ocean for ages. 

t Vultur aura. 
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a1fected in the evening by the smallest decline in the inten­
sity of the sun's rays; so that for vegetation, night begins 
there, as with us, before the total disappearance of the solar 
disk. But why, in a zone where there is scarcely any twilight, 
do not the first rays of the sun stimulate the leaves with the 
more strength, as the absence of light must have rendered 
them more susceptible P Does the humidity deposited on 
the parenchyma. by the cooling of the leaves, which is the 
effect of the nocturnal radiation, prevent the action of the 
first rays of the sun P In our climates, the leguminous 
plants with irritable leaves awake during the twilight of the 
morning, before the sun appears. 

CHAPTER IX. 

Physical ConStitution and Manners of the Chaymas.-Their Language. 
-Filiation of the Nations which inhabit New Andalusia,-Pariagotos 
seen by Columbus. 

I DID not wish to mingle with the narrative of our 
journey to the Missions of Caripe any general considerations 
on the different tribes of the indigenous inhabitants of New 
Andalusia; their manners, their languages, and their com­
mon origin. Having returned to the spot whence we set 
out, I shall now bring into one point of view these consider­
ations which are so nearly connected with the history of the 
human race. As we advance into the interior of the country, 
these subjects will become even more interesting than the 
phenomena of the physical world. The north-east part of 
equinoctial America, Terra-Firma, and the banks of the 
Orinoco, resemble in respect to the numerous races of people 
who inhabit them, the defiles of the Caucasus, the mountams 
of Hindookho, at the northern extremity of Asia, beyond the 
Tungouses, and the Tartars settled at the mouth of the Lena. 
The ba.rbarism which prevails throughout these different 
regions is perhaps less owing to a x>rimitive absence of all kind 
of civilization, than to the effects of long degradation; for most 
of the hordes which we designate under the name of savages, 
are probably the descendants of nations highly advanced in 
cultivation. How can we distinguish the prolo~ed infancy 
of the human race (if, indeed, it anywhere eXlBts) , from 
that state of moral degradation in which solitude, want, com-
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puIsori misery, fweed migration, or rigour of climate, obli­
terate even the traees of civilization p. If everything con­
nected with the primitive state of man, and the first popu­
lation of a continent, could from its nature belong to the 
domain of history, we might appeal to the traditions of 
India. According to the opinion fre'luentlyexpressed in 
the laws of Menou and in the RamaJan, savages were Ie­
guded as tribes banished from civilized society, and driven 
into the forests. The word iHwbMian, which we have b0r­
rowed :from the. Greeks and lWmans, was possibly merely 
the proper name of one of those rude hordes. 

In the N ew World, at the begining of the conquest, the 
ll8.tives were collected into large societies only on the ridge 
;)f ~he Cordilleras. and the coasts ollposite to Asia. . The 
plaIDS, covered With forests, and mtersected by nvers; 
the immense savannahs, extending eastward, and bound­
ing the horizon; were inhabited by wandering hordes, sepa­
l"ated by differences of language and manners, and scattered 
like the remnants of a vast wreck. In the absence of all 
other monuments, we may endeavour, from the analogy of 
languages, aDd the study of the physical cons~tution of man, 
to group the different tribes, to follow the traces of their 
distant emigrations, and to discover BOme of those familr 
features by which the ancient unity of our species is mam­
fested. 

In the mountainous regions which we have just tra­
versed,-in the two provinces of Cuinana and New:Bar­
celona, the natives, or primitive inhabitants, still consti­
tute about one-half of the scanty population. Their number 
may be reckoned at sixty thousand; of which twenty-four 
thousand inhabit New Andalusia. This number is very 
considerable, when compared with that of the hunting 
nations of North America; Dut it appears small, when we 
consider those parts of New SJ>ain in which agriculture has 
existed more thim eight centuries: for instance, the Intend­
encia of Oaxaca, which includes the M~ca and the Tzapo­
teca of the old Mexican empire. This Intendencia is one­
third smaller than the two provinces of Cumana and :Barce­
lona; yet it contains more than four hundred thoWI8D.d 
natives of pure copper-coloured race. The Indiana of Cu­
mana do not all live within the Misaions. Some are dis­
paned in the neighbourhood of the towns, along the coaste, 

DlgIIlZed by Coogle 



to which they are attracted by the :fisheries, and some dwell 
in little farms on the plains or savallD8hs. The Missions or 
the ~ese Capuchins which we visited, alone contain 
fifteen tlio1ll81ld. Indians, almost all. of the Chayma race. 
The villages, however, are less populous there than in the 
province of Barcelona. Their average population is only 
between five or six hundred Indians; while more to the 
west, in the Missions of the Franciscans of Piritu, we :find 
Indian villages containing two or three thousand inhabitanta. 
In computing at sixty thousand the number of natives in the 
F-vinces of C\UIl81l8 and Barcelona, I include only those who 
inhabit the mainland, and not the Guayquerias of the island 
of Margareta, and the great mass of the Guaraunos, who have 
preserved their independence in the islauds formed by the 
Delta of the OrinOCo. The number of these is generally 
reckoned at six or eight thousand; but this estimate a~ 
pears to me to be exaggerated. EKcept a few families of 
Guaraunos who roam occasionally in the marshy grounds, 
called LIn Jfo.rickalell, and between the Cano de Manamo 
and the Rio Guarapiche, consequently, on the continent 
itself, there have not been for these thirty years, any Indian 
savages in New .Andalusia. 

I use with regret the word Booage, because it implies a 
dift"erence of cultivation between the reduced Indian, living 
in the Missions, and the free or independent Indian; a 
dift"erence which is often belied by fact. In the forests of 
South America there· are tribes of natives, peacefully united 
in villages, and who render obedience to chiefs. - They cul. 
tivate the plantain.tree, C88II8Va, and cotton, on a tolerably 
extensive tract of ground, and they employ the cotton for 
weaving hammocks. These people are scarcely more bar­
barous than the naked Indians of the Missions, who have 
been taught to make the sign of the cross. It is a common 
error in Europe .. to look on all natives not reduced to a state . 
of subjection, as wanderers and hunters. ~culture was 
practised on the ~erican continent long befure the arrival 
of Europeans. It is still practised between the Orinoco and 
the river AmallOn, in lands cleared amidst the forests, places 
to which the missionaries have never penetrated. It would 
be to imbibe false ideas respecting the actual condition of the 
nations of South America, to consider as synonymous the 
• Th_ chief. bear the designations of Pee_uti, .JJpolo, or Sititrtw. 
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denominations of 'Christian,' 'reduced,' and 'civilized;' and 
those of' pagan,' 'savage,' and 'independent.' The reduced 
Indian is often as little of a Christian as the independent 
Indian is of an idolater. Both, alike occupied by the wants 
of the moment, betray a marked indifference for religious 
sentiments, and a secret tendency to the worship of nature 

. and her powers. This worship belongs to the earliest in­
fancy of nations; it excludes idols, and recognises no other 
sacred places than grottoes, valleys, and woods. 

Ii' the independent Indians have nearly disappeared for & 

century past northward of the Orinoco and the Apore, that 
is, from the Snowy'Mountains of Merida to the promontory 
of Paria, it must not thence be concluded, that there a.re 
fewer natives at present in those regions, than in the time 
of the bishop of Chiapa, Bartolomeo de las Casas. In my 
work on Mexico, I have shown that it is eITOneous to regard 
as a general fact the destruction and diminution of the 
IndiaIis in the Spanish colonies. There still exist more than 
six millions o.f the copper-coloured race, in both Americas ; 
and, though numberless tribes and languages are either ex­
tinct, or confounded together, it is beyond a doubt that, 
within the tropics, in that part of the New World where 
civilization has penetrated only since the time of Columbus, 
the number of natives has considerably increased. Two of 
the Carib villages in the Missions of Piritu or of Carony, 
contain more families than four or five of the settlements on 
the Orinoco. The state of society among the Caribbees who 
have preserved their independence, at the sources of the Es­
s~uibo and to the south of the mountains of Pacaraimo, suf­
fiCIently proves how much, even among that fine race of men, 
the population of the Missions exceeds in number that of the 
free and confederate Caribbees. Besides, the state of the 
savages of the torrid zone is not like that of the savages of 
the. Missouri. The latter require a vast extent of country, 
because ther live only by hunting; whilst the Indians of 
~anish GUl&D.8o employ tliemselves in cultivating cassava and 

tains. A very little ground suffices to supplr. them with 
ood. They do not dread the approach of the whltes, like the 

savages of the United States; wlio, being progressively driven 
back behind the Alleghany mountains, the Ohio, and the Mis­
sissippi, lose their means of subsistence, in proportion as they 
find themselves reduced' within narrow limits. Un~ the 
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temperate zone, whether in the prO'l1incia8 intemaB of Mexico, 
or in Kentucky, the contact of European colonists has been 
fatal to the natives, because that contact is immediate. 

These causes have no existence in the greater part of. 
South America. Agriculture, within the tropics, does not 
require great extent of ground. The whites advance slowly. 
The religious orders have founded their establishments be­
tween the domain of the colonists and the territor,r of. the 
free Indians. The Missions may be considered. as mterme­
diary states. They have doubtless encroached on the liberty 
of the natives; but they have almost everywhere tended to 
the increase of population, which is incompatible with the 
restless life of the independent Indians. As the mission­
aries advance towards the forests, and ~ on the natives, 
the white colonists in their turn seek to mvade in the oppo­
site direction the territory of the Missions. In this pro­
tracted struggle, the secular arm continually tends to with­
draw the renuced Indian from the monastic hierarchy, and 
the missionaries are gradually superseded by vicars. The 
whites, and the castes of mixed blood, favoured by the cor­
regidors, establish themselves among the Indisns. The Mis­
sions become Spanish villages, and the natives lose even the 
rememmbrance of their natural language. Such is the pro­
gress of civilization from the coasts toward the interior; a 
slow progress, retarded by the passions of man, but neverthe­
less sure and steady. 

The provinces of New Andalusia and Barcelona, com­
prehended under the name of Govierno de Cumana, at pre­
sent include in their po:pulation more than fourteen tribes. 
Those in New AndalUSIa .are the Chaymas, Guayqueries, 
Pariagotos, Quaquas, Aruacas, Caribbees, and Guaraunos; 
in the province of Barcelona, Cumanagotos, Palenkas, Ca­
ribbees, Piritus, Tomuzas, Topocuares, Chacopatas, and 
Guarivas. Nine or ten of these fifteen tribes consider 
themselves to be of races entirely distinct. The exact 
number of the Guaraunos, who make their huts on the 
trees at the mouth of the Orinoco, is unknown; the Guay­
queries, in the suburbs of Cumana and in the peninsula 
of Araya,. amount to two thousand. Among the other 
Indian tribes, the Chaymas of the mountains of Caripe, 
the Caribs of the southern savannahs of New Barcelona, 
and the Cumanagotos in the Missions of Piritu, are most 
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numerous. Some familiea of Guaraunoa have been reduced 
and dwell. in Missions on the left bank of the Orinoco, 
where the Delta begins. The languages of the Guaraunos 
and that of the Caribs, of the Cumanagotos and of the 
Chaymas, are the most general. They seem to belong to 

. the same stock; aDd they exhibit in their grammatical forma 
those affiDitiea, which, to use a comparison taken from lan­
guages more known, connect the Greek, the German, the 
Penian, and the Sanscrit. 

N otwithatauding these affinities, we Dl1lBt consider the 
Ohaymas, the Gws.raunos, the Caribbeee, the Quaquas, the 
.Aru8.caa or Arrawaks, and the Cumanagotoa, -as ili1rerent 
nations. I would not venture to affirm the same of the 
Guayqueries, the Pariagotos, the Piritus, the Tomuzas, 
a.nd the ChacopatIUI. The Guayquerias themselves admit 
the analogy between their language a.nd that of the Gua­
raunoa. Both are a littoral race, like the Malays of the 
ancient continent. With respect to the tribes who at 
present speak the Cumanagota, Ca.ribbean, and Chayma 
tongues, it is difficult to decide on their first origin, and 
their relations with other nations formerly more powerful. 
The historians of the conquest, 88 well as the ecclesiastics 
who have deacribed the prograM of the Missions, contin­
ually confound, like the· ancients, geographical' denomina.­
tions with the names of races. They sp'eak of Indians of 
Cumana and of the coast of Pa.ria, 88 if the proximity of 
abode proved the identity of origin. They moat commonly 
even glve to tribes the names of their chiefs, or of the 
mountains or valleys they inhabit. This circumstance, by 
infinitely multiplying the number of tribes, gives an air of 
uncertainty to all that the monks relate ~g the 
heterogeneous elements of which the population of their 
:Missions are composed. How ca.n we now decide, whether 
the Tomuza and Piritu be of different races, when both 
speak the Cumanagoto ~e, which is the prevailing 
tongue ~ the western part of the Govierno of CUIIla1l&; 
88 the Caribbean and the Chayma are in the southern and 
eastern parts. A great analogy of phrsical constitution 
increases the difficulty of theBe inquines. In the new 
continent a surprising variety of languages is observed 
among nations of the same origin, and which European 
travellers scarcely distinguish by their features; while in. 
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. the old coatinent TerY different races of men, the :Lapland­
ers, the Finlanders, and the Esthonians, the Gemumic 
nationa and the Hindoos, the Persians and the Kurds, the 
Tartar and Mon..,! tribes, 8l)eIIk languages, the mechanism 
and roots of which present tlie greatest auaJogy. 

The Indians of the American Missions are all agricultur.­
ists. Excepting those who inhabit the high mountains, they 
all cultivate the same plants; their huts are arranged in the 
8&DI.e maDDer; their days of labour, their work in the «HHIC» 
of the community; their coDDerione with the missionaries 
and the magistratee chosen ftom among themsel1'8ll, are all 
subject to uniform regulations. N evertheless (and this fact 
is very remarkable in the history of nations), these analogous 
circumBtances have not effaced the individual features, or 
the shades of character which distinguish the American tribes. 
We observe in the men of copper hue, a moral inilexibility, 
a atedfast }l!lrBElTeranC8 in habits and matmerII, which, 
though modified in each tribe, characterise' euentially the 
whole race. These peculiarities are found in every region; 
from the eq,uator to Hudson's Bay on the one hand, and 
to the Straits of Magellan on the other. They are con­
nected with the physical organization of the native8, but 
they are powerfully favoured by the monastic system. 

There exist in the missions few villageB in which the dif­
ferent familie8 do not belong to different tribe8 and 8peak 
different language8. Societies composed of elements thus 
heterogeneous are clliIicult to govern. In general, the 
monks have united whole nation8, or great portions of 
the same nations, in villages situated near to each other. 
The natives. see only those of their own tribe; for the 
want of communication, and the isolated state of the people, 
are eBBential points in the policy of the mi8sionaries. '.rhe 
reduced Chaymas, Carib8, and Tamanac8, retain their natural 
physiognom,y. whilst they haTe pre8erved their ~es. 
H the indiVIduality of man be in some BOrt re1I.ected" in-his 
idiomB, these in their turn re-act on his ideaa and senti­
ments. It is this intimate connection between language. 
character. and ph;rsical constitution, which maintains and 
perpetuates the dIversity of nations; that UDfa.ili.ng 80urce 
of life aud motion in the intellectual. world. 

The mis8ionaries mar have lrohibited the Indians from 
following certain practICes an observing certain ceremo-
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nies; they JIJAy have :prevented them from painting their 
skin, from making incisIons on their chins, noses and Cheeks; 
they JIJAy have destroyed among the great mass of the people 
superstitious ideas, mysteriously transmitted from father to 
son in certain families; but it has been easier for them to 
proscribe customs and efface remembrances, than to substi­
tute new ideas in the place of the old ones. 

The Indian of the Mission is secure of subsistence; and 
being released from continual. struggles against hostile powers, 
from conflicts with the elements and man, he leads a more 
monotonous life, less active, and less fitted to inspire energy 
of mind, than the habits of the wild or independent Indian. 
He possesses that mildness of character which belongs to 
the love of repose; not that which arises from sensibili~ 
and the emotions of the soul. The sphere· of his ideas 18 

not enlarged, where, having no intercourse with the whites, 
he remains a stranger to those objects with which European 
civilization has enriched the New World. All his actions 
seem prompted by the wants of the moment. Taciturn, 
serious, and abf.!orbed in himself, he assumes a sedate and 
mysterious air. When a person has resided but a short 
time in the Missions, and is but little familiarized with the 
aspect of the natives, he is led to mistake their indolence, 
and the torpid state of their faculties, for the expression of 
melancholy, and a meditative turn of mind. 

I have dwelt on these features of the Indian character, 
and on the different modifications which that character 
exhibits under the government of the missionaries, with the 
view of rendering more intelligible the observations which 
form the subject of the 1?resent chapter. I shall begin 
by the nation of the Chaymas, of whom more than fifteen 
thousand inhabit the Missions above noticed. The Chayma 
nation, which Father Francisco of Pampehma- began to 
reduce to subjection in the middle of the seventeenth cen­
tury, has the Cumanagotos on the west, the Guaraunos on 
the east, and the Caribbees on the south. Their territory 
occupies a space along the elevated mountains of the Co­
collar and the Guacharo, the banks of the Guarapiche, of 

* The name of this monk, celebrated for his intrepidity. is still 
revered iii the province. He sowed the first seeds of civilization amoDg 
these monntainz. He had 10Dg been captain of a ship; and before he 
became a monk, was known by the name of Tiburtio Redin. 

DlgIIlZed by Coogle 



THE eRA.nus. 301 

the Rio Colorado, of the Areo, and of the Cano de Caripe. 
According to a statistical survey made with great care by 
the father prefect, there were, in the Missions of the Ara­
gonese Capuchins of Cumana, nineteen .M"uWm villages, of 
which the oldest was established in 1728, containing one 
thousand four hundred and sixty-five families, and six thou­
sand four hundred and thirty-three persons: sixteen doctrina 
villages, of which the oldest dates from 1660, containing 
one thousand seven hundred and sixty-six families, and eight 
thousand one hundred and seventy persons. These Missians 
suffered greatly in. 1681, 1697, and 1720, from the invasions 
of the Caribbees (then independent), who burnt whole vil­
lages. From 1730 to 1736, the population was diminished 
by the ravages of the small-pox, a disease always more fatal 
to the copper-coloured Indiims than to the whites. Many 
of the Guaraunos, who had been assembled together, Hed 
back again to their native marshes. Fourteen old Missions 
were deserted, and have not been rebuilt. 

The Chaymas are in general short of stature and thick­
set. Their shoulders are extremely broad, and their chests 

. fiat. Their limbs are well rounded, and Heshy. Their colour 
is the same as that of the whole American race, from the 
cold table-lands of Quito and New Grenada to the burning 
llla.ins of the Amazon. It is not changed by the varied 
infiuence of climate; it is connected with organic pecu­
liarities which for ~s past have been unalterably trans-

.. mitted from generation to generation. If the uniform tint 
of the skin be redder and more coppery towards the north, 
it is, on the contrary, among the Cnaymas, of a dull brown 
inclining to tawny. The denomination of copper-coloured 
men could never have originated in equinoctial America to 
designate the natives. 

The expression of the countenance of the Chaymas, with­
out being hard or stern, has something sedate and gloomy. 
The forehead is small, and but little prominent, and m 
several languages of these countries, to express the beauty 
of a woman, they say that 'she is fat, and has a narrow 
forehead.' The eyes of the Chaymas are black, deep-set, 
and very elongated: but they are neither so obliquely 
placed, nor I!O smaJI, as in the people of the Mongol race. 
The corner of the eye is, however, raised up towards the 
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temple; the eyebrowa &l"e black, or dark brown, thin, and 
but little arohed; the eyelids are edged with very long eye­
lashes, and the habit of casting diem down, all if from: laasi­
twie, gives a 110ft expzeesion to the women, and makes the 
eye thus veiled appear lees than it really is. Though the 
Chaymas, and in genenJ. all the natives of South America 
aud New Spain. reaemble the Mongol race in the rorm of 
the eye, in their" high cheek-bones, their straight and BDlOOth 
hair, and the almost total absence of beu:d; yet they eaaen­
tially diWer from them in the form of the IlO86. In the 
South Americans this feature is rather long, prominent 
through its whole length, and broad at the nostrils, the 
openings of. which are directed downwanl, all with all the 
natiODB of the Caucasian race. Their wide mouths, with 
tips but little protuberant though broad, ha-.e genemlly an 
expression of good nature. The paasage &om the nose to 
the mouth is marked in both ~es by two furrows, which 
run diverging from t1ae noetrils towards the COl'Del'8 of the 
mouth. The chin is extremely short IIIld round.; and the 
jaws are remazkable for ~ and width. 

Though the Chaymas have Ina white teeth, like aU people 
who lead a very simp1e life, they are, however, not 10 Idiroag 
as those of the Negroes. The habit of blaekeDing the teeth, 
from the age of fifteen, by the juices of certain herbs· and 
eaustic lime, attracted the attention of the earliest traTellera ; 
but the practice has now fallen quite iDto disuse. Bach have 
been the migrations of the diWerent tribes in these COlUltries. 
pazticularly since the incursions of the Spaniards, who car­
ried on the slave-trade, that it may be'in&rred the inhabit­
ants of Paria visited by ChristOpher Columbus an8. by 
Ojeda, were not of the same race all the Chaymas. I. doubt 
much whether the custom of blackeDing the teeth W88 ori­
ginally suggested, as Gomara BIlpposea, by absurd BDtions 
Of beauty, or was practised with tJie Tiew of preyenting the 

• The earl,. historiaDs of the COIIqueat slafJe that the blaehnillg of the 
teeth was elFected by the leaves of a tree nich the natWee called Jay, 
DCI wbIch J'eIIIIIII.bled the myrtle. Amcmg IIIlti_ "WI distant hill ...m 
ether, the pimento bean a similar lIIlIDe; among the Haytiana lIji or u; 
among the Maypures of the Orinoco, iii. Some stimulant and aromatic 
plants, which moltlJ belonging to the genu capsieam, were designaIlIcl 
by the II1ID8 _e. 
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toot1Iache.· ~ disorder is, however, almost UDlmown to the 
Indians; and the whites suffer seldom t'rom it in the Spanish 
colonies, at least in the warm regioDB, where the tempera­
ture is BO uniform. They are more exposed to it on the 
back of the Cordilleras, at Santa-Fe, and at Popay-an. 

The Ohaymas, like almost all the native nations I have 
seen, have 8mall, Blender hands. Their feet are large, and 
their toes retain aD. extraordinary mobility. All the Chay­
mas have a sort of family look; and this reiJemblanoe, 
BO often observed by travellers, is the more striking, as 
between the ages of twenty and fifty, diil8rence of years is 
no way denoted by wrinkles of the skin, colour of the hair, 
fir decrepitude of the body. On e~te~ a hut, it is often 
clliIicult among adult persons to distinguish the ather t'rom 
the BOn, and not to confound one generation with mother. 
I attribute this air of family resemblance to two different 
causes, the local situation of the Indian tribes, and their 
inferior degree of intellectual culture. Savage nations are 
subdivided into an infinity of tribes, which, bearing violent 
hatred one to another, form no intermarriages, even when 
their languages spring t'rom the same root, and when only a. 
IIID&ll anii of a river, or a group of hills, separates their habi­
iBtions. The leBS numerous tne tribes, the more the inter­
marriages repeated tOr ages between the same fimWies tend 
to :fix a certain similarity of conformation, an organic type, 
which may be called national. This type ill :preserved wider 
the system of the Missions, each Mission bemg formed. by a 
single horde, and marriages being cbntracted. only between 
the inhabitants of the same hamlet. Those ties of blood 
which unite almost a whole nation, are indicated in a simple 

'" The tn'bes seen by the Spaniards on the coast of l'aria, probably 
observed the practice of stimulating the organs of taste by caustic lime, 
.. other FIIOeII employed tobacco, the ebimo, the leaves of the coca, 
Ql" the betel Thia pniCtice emw eYeD. in our clays. bat more 
tcnrarda the west. among the Gaajiroa, at the mOllth of the Rio de 1a 
JW;ha. These Indians. still savage, carry smell shells, celcined and 
powdered, in the huk of a fruit. which serves them as a vessel for variou 
purposes. snspended to their girdle. The powder of the G1lIjiros is an 
article of commerce, as _ anciently. IICOOrdiag to Gomara, that of the 
Indians of Pari&. Tbe immoderate habit of .moking e1ao makea tJ. teeth 
yellow IIDd black_ them; bot woald it be just to _clade from this 
fact, that Europeana _oke becaue "e think yellow teeth hIIDdIomer 
than white? 
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manner in the language of the Indians bom in the Missions, 
or by those who, after having been taken from the woods. 
have learned Spanish. To designate the individuals who 
belong to the lI&IIle tribe, they employ the expression miB 
parienteB, my relations. 

With these causes, common to all isolated classes, and 
the effects of which are observable among: the Jews of 
Europe, among the different castes of India, and· among 
mountain nations in general, are combined some other causes 
hitherto unnoticed. I have observed elsewhere, that it is 
intellectual culture whieh most contributes to diversify the 
features. Barbarous nations have a physiognomy of tribe 
or of horde, rather than individuality of look or features. 
The savage and civilized man are like those animals of an 
individual species, some of which roam in the forest, while 
others, associated with mankind, share the benefits and evils 
which accompany civilization. Varieties of form and colour 
are frequent only in domestic animals. How great is the 
difference, with respect to mobility of features and variety 
of physiognomy, between dogs which have again returned to 
the savage state in the New World, and those whose 
slightest caprices are indulged in the houses of the opulent! 
Both in men and animals the emotions of the soul are 
reflected in the features; and the countenance acquires the 
habit of mobility, in proportion as the . emotions of the mind 
are frequent, varied, and durable. But the Indian of the 
Missions, being remote from all cultivation, influenced only 
by MS physical wants; satisf;ying almost without difticulty 
his deSIreS, in a favoured clunate, drags on a dull, monoto­
nous life. The greatest equality :prevails among the members 
of the lI&IIle community; and this uniformity, this sameness 
of situation, is pictured on the features of the Indians. 

Under the system of the monks, violent passions, such as 
resentment and anger, agitate the native more rarely than 
when he lives in the forest. When man in a savage state 
yields to sudden and impetuous emotions, his physiognomy, 
till then calm and UIll'U1Bed, changes instantly to convul­
sive contortions. His passion is transient in 1?roportion 
to its violence. With the Indians of the MisSIOns, as I 
have often observed on the Orinoco, anger is less violent. 
less earnest, but of longer duration. Besides, in every con-
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clition of man, it is not the energetic or the transient out­
breaks of the passions, which give expression to the features, 
it is rather that sensibility of the soul, which brinW! us 
continually into contact with the external world, multiplies 
our suffermgs and our pleasures, and re-acts at once on the 
physiognomy, the manners, and the language. If the variety 
and mobility of the features embellish the domain of ani­
mated nature, we must admit also, that both increase by 
civilization, without being solely produced by it. In the 
great family of nations, no other race unites these advan­
tages in so high a degree as the Caucasian or European. 
It :is only in white men that the instantaneous penetra­
tion of the dermoidal system by the blood can produce 
that ~ht change of the colour of the skin which adds so 
powerful an expression to the emotions of the soul. " How 
can those be trusted who know not how to blush~" says 
the European, in his dislike of the Negro and the IndiaIt. 
We must also admit, that immobility of features is not pecu­
liar to every race of men of dark complexion: it is much 
less marked in the African than in the natives of America. 

The Chaymas, like all savage people who dwell in exces­
sively hot regions, have an insuperable aversion to clotQ. 
The writers of the middle ages inform us, that in the nOrth 
of Europe, articles of clothing distributed by missionaries, 
greatly contributed to the conversion of the pagan. In the 
torrid zone, on the contrary, the natives are ashamed (as 
they say) to be clothed; and flee to the woods, when they 
are compelled to cover themselves. Among the Chaymas, 
in spite of the remonstrances of the monks, men and women 
remain unclothed within their houses. When they go into 
the villages they put on a kind of tunic of cotton, which 
scarcely reaches to the knees. The men's tunics have 
sleeves; but women, and young boys to the age of ten or 
twelve, have the arms, shoulders, and u:eper part of the 
breast uncovered. The tunic is so shaped, that the fore­
part is joined to the back by two narrow bands, which cross 
the shoulders. When we met the natives, out of the boun­
daries of the Mission, we saw' them, especially- in rainy 
weather, stripped of their clothes, and holding their shirts 
rolled up under their arms. They J?referrecf letting the 
rain fall on their bodies to wetting thell' clothes. The eld~r 

YOLo L . X 
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w.omen Aid 'hemeelvetl behind bee., and bUrst iBto loua fit. 
of laqh1ler when they 8&11' us pau. The miuionaries com .. 
plain W in geDeral the young girls. are not more alive to 
feeliDga of decency than the meJ1. Fe:rdiDa.nd Columbus­
re1aie. that, in 1498,lUa fa.the.P found the women iB the isla.nd 
of TriDidad without any clothing. wlUle the men wore the 
!J1I4YfM1O., which is rather a .narrow bandage than an apron. 
At the aame period, em the coast of Faria, Y0:fiD~ls were 
diltinguished from married women, either, as C . :&mho 
states, by bemg quite unclothed, or, according to Goma.ra, by 
the cow of the!J'lllll!lfltDO This bandage, which is still in 
uae ... g t:be Ohaymas, alld all the naked nation. of the 
Orinoco. is cmly two or three inehea broad, and .. tied on 

. both aidea. to a string which enciJclea the waist. Girls are. 
often married at the age of twelve; and until they lue nine 
yeaJIl old, the missionaries allow them to go to OOUl"Ch un­
clothed. that is to 8&Y, without a tmrio. AmOBg the Ohaymas. 
aa .u u in all the Spanish Missions and tDe Indian 
villages, a pair of drawers a pair of shoes, or a hat, are 
objects of luxury UItlmown to the natives. An Indian 
SenDt, who had been with us during our joumey to Caripe 
awl the Orinoco. and whom I brougnt to France, was so 
ma struck, _ landing, when he 8&W thr:und tilled by 
a ~t with his hat OD, that he tho t himself in a 
miaerable QOUltry, wheze e'Ven tlle. nobles ( mismos eabal. 
laro.) tolknred. t»e plough. The Chayma women are DOt 
handao-. according to the ideas we. &nDeX to beauty; yet 
the JOUDI pls have a look of IIOftnesa and melanchOly, 
~ agreeably with tbe 9p1'818ion of the mouth, 
which is somewhat harsh and wild. They Weal' their 
haD pla.ited in two long tNlllltl8; they do not paint their 
skin; and wear no other ornaments than necklaces and 
bracelets made of shells, biMB' bonea, and seeds. Both 
men and women are very muscular, but at the same time 
fleeh.y aad plump. I 8&11' no person wao had any natural 
~ Lite 01 the AdelaDtadO: Churchill', Collection, 1723. 'nil Life" 

WJiIIteIl after tM year 1637, froID ol'igilllll no_ in the htmtlwriting 01 
~her ColulPu hiDUle!t is tlte .ott nlaaWe record of the history 
of hie Itiscoveriet. It 8IIIists, onl! ia tile I tUan a_d ~sh ttaDBlati_ 
of A!P~ de Ullo& IIIId Gonzalel ~; fUf tho oricinal, carried to 
VCIJIIjl8. 15.11 by tbo leamed Fotw,rl, haa not bee-. published OIIIet it 
supposed to be lost. • Napione della Patria di Colombo/-lso.t. • Can. 
cellieri IOpra Christ. Colombo,'-1809. • 
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deformity; and I may say the same of thousands of Oaribs, 
MuysC8.8, and Mexican and Peruvian Indians, whom we· 
observed during the course of five years. Bodily deformities, 
.d deviations from nature, are exceedingly'rare among cer­
tain races ot men, eapElci.ally those who have the epidermis 
hiahly colomed; but I cannot believe that thel depend 
sorely on the progreaa of civilization, a luxurioUB life, or the 
corruption of morals. In Europe a deformed or vfIrY ugly 
girl marries, if she happen to have a fortune, and the c1iildien 
often inherit the deformity of the mother. In the savage 
state, which is a state of equalitr, no consideration can 
induce a man to unite himself to a deformed woman, or one 
who is very unhealthy. Such a woman, if she :resist the acci­
dents of a restleaa and troubled life, dies without childl'ell. 
We might be tempted to think, that savages all appear well­
made and vigorous, because feeble ohildren die young for 
want of care, and only the strongest survive; out these 
causes cannot operate among the 1D.diana of the Missions, 
whose manners are like those of our peasants, or among the 
Mexicans of Cholula and Tlascala, who enjoy wealth, trans­
mitted to them by ancestors more civilized than themselves. 
If, in every state of cultivation, the copper-coloured race 
manifests the same inftexibility, the SaDle resistance to devia­
tion from a ~itive ~, are we not forced to admit that 
this J!eeuliarity belongsm great measure to hereditary orga­
nization, to that which constitutes the race P With copper­
coloured men, as with whites, luxury and effeminacy weaken 
the physical constitution, and heretofore deformities were 
'more common at Ouzco and Tenochtitlan. Among the 
Mexicans of the present day, who are all labourers, leading 
the most simple lives, Montezuma would not have found 
those dwarfs and humpbacks whom Bernal Diu saw waiting 
at his table when he dined." The CUBtaw of marrying very 
young, according to the testimony of the monks, 11'1 no way 
detrimental to population. This precociOUB nubility depends 
on the race, and not on the inftuence of a climate exceaaively 
warm. It is found on the norLh-west coast of America, 
among the Esquimaux, and in Asia, among the Kamtschat­
dales, and the Koriaks, where girls of ten years old are often 
.wthers. It may appear utonishing, that the time of gasta-

• Bernal Diu, Rist. Verd. de la Nueva Etpala, 1630. 
x2 
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tion-the duration of pregnancy, never alters in a state of 
health, in any race, or in any climate. 

The Chaymas are almost without beard on the chin, like 
the Tungouses, and other nations of the Mongol race.. They 
pluck out the few hairs which appear; but independently oT 
that practice, most of the natives would be nearly beardless. • 
I say most of them, because there are tribes which, as they 
appear distinct from the others, are more worthy of fixing 
our attention. Such are, in North America, the Chippewas 
visited by Mackenzie, and the Yabipoees, near the Toltec 
ruins at Moqui, with bushy beards; in South America, the 
Patagonians and the Guaraunos. Among these last are 
some who have hair.s on the breast. When the Chaymas, 
instead of extracting the little hair they have on the chin, 
attempt to shave themselves fre4Juently, their beards grow. 
I have seen this experiment tned with success by young 
Indians, w~o officiated at mass, and who anxiously wished to 
resemble the Capuchin fathers, their missionaries and -mas­
ters. The great mass of the peoJ;>le, however, dislike the 
beard, no less than the Eastern natIOns hold it in reverence. 
This antipathy is derived from the same source as the predi­
lection for flat foreheads, which is evinced in so singular a 
manner in the statues of the Aztec heroes and divinities. 
Nations attach the idea of beauty to everything which par­
ticularly characterizes their own physical conformation, their 
national physiognomy.t Hence It ensues that among a peo­
ple to whom Nature has given very little beard, a narrow 
forehead, and a brownish red skin, every individual thinks 
himself handsome in proportion as his body is destitute of 
hair, his head flattened, and his skin besmeared with tmMtto, 
chica, or Bome other copper-red colour. 

The Chaymas lead a life of singular uniformity. They go 
to rest very regularly at seven -in the evening, and rise long 
before daylight, at half-past four in the morning. Every 

• Physiologists would never have entertained any diff'erence or opinion 
respecting the existence of the beard among the Americans. if they had 
coDlidered what the first historians of the Conquest have said on this sub­
ject; for example, Pigafetta, in 1519, in his journal, preserved in the 
Ambrosian Library at Milan, and published (in 1800) by Amoretti; Ben­
zoni, Hist. del Mnndo Nnovo, 1572; Bembo, Hist. Venet., 1557. 

t Thns, in their finest statnes, the Greeks exaggerated the form of the 
forehead, bJ elevatiog beyond proportion the facial line. 
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Indian has I/o fire near his hammock. The women are so 
chilly,. that I have seen them shiver at church when the cen­
tigr8.de thermometer was not below 18°. The huts of the 
Indians are extremely clean. Their hammocks, their reed 
mats, their pots for holding cassava and fermented maize, 
their bows and arrows, everything is arranged in the greatest 
order. Men and women bathe every day; and being almost 
constantly unclothed, they are exempted from that unclean­
liness, of which the garments are the principal cause among 
the lower class of people in cold countries. Besides a house 
in the village, they have generally, in their ConUC08, near some 
spring, or at the entrance of some solitary valley, a small 
hut, covered with the leaves of the palm or plantain-tree. 
Tho~h they live less commodiously in the conuco, they love 
to retire thither as often as they can. The irresistible desire 
the Indians have to 1Iee from society, and enter again on I/o 

nomade life, causes even young chililren sometimes to leave 
their parents, and wander four or five days in the forests, 
living on fruits, palm-cabbage, and roots. When travelling 
in the Missions, it is not uncommon to find whole villages 
almost deserted, because the inhabitants are in their gar­
dens, or in the forests (al monte). Among civilized. nations, 
the passion for hunting arises perhaps in part from the same 
causes: the charm of solitude, the innate desire of indepen­
dence, the deey impression made by Nature, whenever man 
finds himself m contact with her in solitude. 

The condition of the women among the Chaymas, like that 
in all semi-barbarous nations, is a state of privation and suf­
fering. The hardest labour devolves on them. When we 
saw the Chaymas return in the evening from their gardens, 
the man carried nothing but the knife or hatchet (machete), 
with which he clears his way among the underwood; whilst 
the woman, bending under a great load of plantains, carried 
one child in her arms, and sometimes two other children 
placed upon the load. Notwithstanding this inequality of 
condition, the wives of the Indians of South America appear 
to be in general happier than those of the savages of the 
North. Between the Alleghany mountains and the Missis­
sippi, wherever the natives do not live chiefty on the produce 
of the chase, the women cultivate maize, beans, and gourds; 
'and the men take no share in the labours of the field. In 
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the torrid BOne, hunting tn088 are not numeroaa, IDd 
in the Missions, the men work in the fields 88 well as the 
women. 

Nothing can exceed the difficulty experienced by the 
Indians in learning Spanish, to which language they u.a an 
absolute aversion. WIillst living Beparate from tne whites, 
they have no ambition to be called educated Indians, or, to 
borrow the phrase employed in the Missions, 'latiniaed 
Indians' (Indios muy laMOS). Not only among the Chay­
mas, but in aU the very remote :Missions which I afterwards 
visited, I observed that the Indians experience vut d.iticuhy 
in ammging a.nd expressing the moat BlIDple ideas in Spaniali, 
even when they perfectly understand the meaning of the 
words and the tum of the phrases. When a European ques­
tions them concerning objects which have surrounded them 
from their cradles, they aeem to manifest a.n imbecility ex­
ceeding that of infa.ncy. The missionaries .. sert thai this 
embarrassment is neither the eft'ect of timidity nor of natural 
stupidity, but that it arises from the impediments they meet 
with in the structure of a. la.nguage so different from their 
native tongue. In proJ>ortion as ma.n is remote from culti­
vation, the greater is his mental inaptitude. It is not, there­
fore, surprising that the isolated Indians in the Missions 
should experience in the acquisition of the Spanish language, 
less facility tha.n Indians who live among mestizoes, mu1at­
toes, a.nd whites, in the neighbourhood of towns. Never­
theless, I have often wondered at the volubility with which, 
at Cmpe, the native alcalde, the governador, and the ser­
gento mayor, will harangue for whole hours the Indians 
asBembled before the church; re~ting the laboUl'll of the 
week, reprimanding the idle, or threatening the disobedient. 
Those clriefs who are also of the. Chayma race, and who 
tra.nsmit the orders of the missioDlll'Y, speak all together in a 
loud voice, with marked emphasis, but almost without action. 
Their features remain motionless; but their look is impe­
rious and Bevere. 

These same men, who manifest quiclmeBB of intellect, and 
who were tolerably well acquainted with the Spanish, were 

. unable to connect their ideas, when, in our excursions in the 
country around the convent, we put questions to them 
through the intervention of the monks. They were made to 

DlgIIlZed by Coogle 



311 

aftirm. or deilywhatever the monks pleased.: and that wily 
civility, iio which the least Clolltivated Indian is DO stranger, 
indtteed them sometimes to give to their answers the turn 
that seemed. to be suggested by our quea1lioD8. Travellers 
cannot be enough on their guard against this ofticioua asent, 
when they seek to confirm their own opinions by the testi­
mony of the nati'f'es. To put an Indian a.I.calde to the proM, 
I asked him one day, whether he did not think the little 
river of Caripe, which issues from the ClaYei'll of the Goaeharo, 
returned into it on the opposite side by lOme unknown 
entrance, af\;er having aacended the slope of the mountain. 
The Indian seemed gravely to reflect on the Iftlbject, and then 
answered, by way of supporting my hypothesis: "How else, 
if it were not so, would there always be water in the bed of 
the river at the mouth of the cavern P" 

The Chaymas are very dull in comprehending anything 
relating to numerical facts. I never knew one of these 
people who might not have been made to say that he W88 

either eighteen or sixty ye&l'll of age. Mr, Mandan. ob­
served the same peculiarity in the Malays of Sumatra, 
though they ha'9'e Deen civilized more than five centuries. 
The Chayma ~ contains words which e%pre8S pMtty 
large numbers, yet few Indians know how to apply them j 
and having felt, from their intercourse with the mission­
aries, the neceasity of so doing, the more intelligent among 
them count in Spanish, but apparently with great effort 
of mind, 88 far as thirty, 01' perhaps fifty. The same per-
8OIl8, however, cannot count in the Chayma la.ngtl&g8 be­
yond five or six. It is natural. that they should employ 
m preference the words of a. language in which they have 
been taught the series of units and tens. Since leamed 
Europeans have not disdained to study the struCture of the 
idioms of America with tbe same care as they study those 
of the Semitic languages, and of the Greek and Latin, they 
no longer attribute to the imperfection Gf a language, 'What 
belongs to the rudeness of the nation. It is ooknowledgoed, 
that aJmOlt everywhere the IndiQn idioms display grea.ter 
richness, and more delicate gndations, than might be sup­
posed from the uncultivated state of the people by whom they 
are spoken. I am far from J;llacing the languages of the New 

. World in the. same rank WIth the finest languages of Asia 
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and Europe; but no one of these latter has a more neat, 
regular, and simple system of numeration, than the Quichua 
and the Aztec, which were spoken in the great empires of 
Cuzeo and Anahuac. It is a mistake to suppose that those 
languages do not admit of counting beyond four, because in 
villages where they are spoken by the poor labourers of 
Peruvian and Mexican race, individuals are found, who can­
not count beyond that number. The singular opinion, that 
so many American nations reckon only as far as five, ten, 
or twenty, has been propagated by travellers, who have not 
reflected, that, according to the gemUB of different idioms, 
men of pll nations stop at groups of five, ten, or twenty 
units (that is, the number of the fingers of one hand, or of 
both hands, or of the fingers and toes together); and that 
six, thirteen, or twenty are differently expressed, by five-one, 
ten-three, and feet-ten. - Can it be said that the numbers 
of the Europeans do not extend beyond ten, because we 
stop after having formed a group of ten units P 

The construction. of the languages of America is so oppo­
site to that of the languages derived from the Latin, that 
the Jesuits, who had thoroughly examined everything that 
could contribute to extend their establishments, introduced 
among their neophytes, instead of the Spanish, BOme Indian 
tongues, remarkable for their regularity and copiousness, 
such as the Quichua and the Guarani. They endeavoured 
to substitute these languages for others which were poorer 
and more irre~ in their s)'lltax. This substitution was 
found eas.,: the Indians of the different tribes adopted it 
with docility, and thenceforward those American languages 
generalized became a ready medium of communication be­
tween the missionaries and the neophytes. It would be 
a mistake to· suppose, that the preference given to the 
language of the Incas over the Spanish tongue had no other 
aim than that of isolating the Missions, and withdrawing 
them from the influence of two rival powers, the bishops 
and civil governors. The Jesuits had other motives, in­
dependently of their policy, for wishing to generalize certain 
Indian tongues. They found in those languages a common 

• Savages, to express great numbers with more facility, are in the habit 
of formiDg groups of five, ten, or twenty grains of maize, according .. 
they reckon in their language by fives, t.enII, or twenties. 
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. tie, easy to be established between the numerous hordes 
which had remained hostile to each other, and had been 
kept asunder by diversity of idioms; for, in uncultivated 
countries, after the lapse of several ages, dialects often 
88sume the form, or at least the appearance, of mother­
tongues. 

When it is said that a Dane learns the German, and a 
Spaniard the Italian or the Latin, more easily than they learn 
any other language, it is at first thought that this facility 
results from the identity of a great number of roots, common 
to all the Germanic tongues, or to those of Latin Europe; it is 
not considered, that, with this resemblance of sounds, there is 
another resemblance, which acts more powerfully on nations 
of a common origin. Language is not the result of an arbi­
~ convention. The mechanism of inflections, the gram­
matical constructions, the :possibility of inversions, all are 
the offspring of our own mmds, of our individual organiza­
tion. There is in man an instinctive and regulating princi­
ple, differently modified among nations not of the same 
race. A climate more or less severe, a residence in the 
defiles of mountains, or on the sea-coasts, or different habits 
of life, may alter the pronunciation, render the identity of 
the roots obscure, and multiply the number; but all these 
causes do not affect that which constitutes the structure and 
mechanism of languages. The influence of climate, and of 
external circumstances, vanishes before the influence which 
~{'E!nds on the race, on the hereditary and individual dispo-
mtions of -men. . 
. In America (and this result of recent researches • 
18 extremely important with respect to the history of 
our species) from the country of the Esquimaux to the 
~B of the Orinoco, and again from these torrid re­
gwns to the frozen climate of the Straits of Magellan, 
mother-tongues, entirely different in their roots, have, if we 
may use the expression, the same 1;'hysiognomy. Striking 
analogies of grammatical constructIOn are acknowledged, 
not only in the more perfect languages, as in that of 
the Incas, the A~ the Guarauno, the Mexican, and the 
Cora, but also m languages extremely rude. Idioms, the 
roots of which do not resemble each other more than the 

* See Vater's Mithridate.. 
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roots of the Scla\Tomc and the Biscaya.n, ha99 those resem­
blances of intema1 mechanism which are found ill the 
&nacrit, the Fenian, the Greek, md the German ~ 
Almost everywhere in the New Warld we recognize a muJ. 
tiplicity of fol'Jlll! and tensea in the verb, - an ingeuiOll8 
method of indicating beforehand, either by inftexion of the 
personal pronouns, which form the terminations of the m, 
or bl. an intercalated B1rlfu:, the nature and the re1atioD of 
its object and its subject, and of distinguillhing whether the 
object. be animate or inanima.te, of the lD88C1lline or die 
feminine gender, simple or in complex number. It is 011 
account of this gener&l analogy of structure,-it is becIDe 
American languages which have no words in commOll (fur 
instance, tbe Mexican and the Quicbua), 1'eIIemble eaell 
other by their organization, and form complete contruta to 
the languages of Latin Europe, that the Indians of the 
Missions familiarize themselves more easily with an Ameri­
can idiom than with tbe Spanish. In the forests of the 
Orinoco I have seen the merest Indians .ak two or three 
to~ell. Savages of clliferent n&tiOM often communicate 
then- ideas to each other by an idiom not their own. 

If the system of the Jesuits bad been tOllowed, Janguagea, 
which already occupy a vast extent of country, waula have 
become almost general. In Terra Firma and on She Orinoco, 
the Caribbean and the Tam.a.na,e alone would now be spoken; 

• In the Greenland Iaoguage, for example. the mldtiplicity of the pr0-
nouns governed by the verb produce8 twenty-seven form. for everJ tzDIe 
of the Indicative mood. It ia surprising to find, amcmg natio •• DOW 

ranking in the lowest degree of civilizatiou, this. desire of graduating the 
relations of time, thia superabundance of modificationa introduced iato 
the verb, to characterise the object.. M.,"'7"', he takes it .".y: ...t. 
tarp,t, thou takest it away: _Ita,.,au, he taka it away from thee: 
-'~I, I take away (rom thee. And in the preterite of tbs -
verb, ...,,_, he haS taken it away: maltaralil, be has taken it .wry 
(rom thee. This example (rom the Greenland language shows bo" the 
governed and the personal pronouns form one compound, in the American 
lauguages, with the root of the verb. These qht ditereaeel in die 
form of the verb, according to the nature of the pron01Ula governed by it, 
is found in the Old World only in the Biscayan and Congo laB,. 
(Vater, Mithridates. William von Humboldt, On the Basque Languace). 
Strange couformity in the structure of languages on spots 10 distsDt, SDd 
among three races of men so different,-the white Clltalonians, the bIllS 
Congos, and the copper-coloured A.erieaIla ! 
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and in the south and south-west, the Quichua, the Gna.ra.no, 
the Omagua., and the Araucan. By appropriating to them­
lIelves these languages, the gra.mma.ticiLl forms or which are 
very regular, and almost 118 fixed 118 those of the Greek and 
Sanacrit, the missionaries would place themselves in more 
intimate conneetion with the nativell whom they govern. 
The numberleBII difficulties which occur in the system of a 
Mission consisting of Indians of ten or a dozen different 
nations would disappear with the confusion of idioms. Those 
which are little dUflllled would become dead languages; . but 
the Indian, in preserving an American idiom, would retain 
hill individuality-his national character. Thus by peaceful 
means might be effected what the InCBII began to establish 
by force of &rIDS. • 

How indeed can we be lIurprised at the little progress 
made by the Chaymas, the Caribbees, the Salives, or the 
Otoma.cs, in the knowledge of the Spanish lan~uage, when 
we recollect that one white man, one single misstonary, finds 
himself alone amidst five or six hundred Indians P and that 
it is difficult for him to establish amon~ them a go,ernador, • 
an alcalde, or a fiscal, who may serve him as an interpreter? 
If, instead of the missionary- system, some other meana of 
civilization were substituted, if, instead of keeping the 
whites at a distance, they could be mingled with the natives 
recently united in villages, the American idioms would soon 
be superseded by the languages of Europe, and the natives 
would receive in those languages the great man of new 
ideas which are the fruit of civilization. Then the intro­
duction of general-tongues, such as that of the Incas, or the 
Guaranos, without doubt would become usele88. But after 
baving lived 80 long in the Missions of South America, after 
having so closely observed the advantages and the abuses -of 
the system of the missionaries, I may be permitted to doubt 
whether that system could be easil,y abandoned, though it 
is doubtlesa very ca~ble of being unproved, and rendered 
more conformable Wlth our ideas of ciVil liberty. To this it 
may be answered, that the Romana. succeeifed in rapidly 

* For the _ of this rapid introduction of Latin among the Gauls, 
I believe we mlllt look into the character of the natives aad tile state 
of their civiliation. and not into the structure of their hmpage. The 
brown-haired Celtic nations were certaiDlJ dift'enmt from the raae of 
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introducing their language with their sovereignty into the 
country of the Gauls, into Bootic&, and into the province of 
Africa. But the natives of these countries were not savages; 
-they inhabited towns; the~ were acquainted with the use of 
money; and they possessed IDStitutions denoting a tolerably 
advanced state of cultivation. The a.llurement of commerce, 
and a long abode of the Roman legions, had promoted 
intercourse between them and their conquerors. We see, 
on the contrary, that the introduction of the languages of 
the mother-countries was met by obstacles almost innume­
rable, wherever Carthaginian, Greek, or Roman colonies 
were established on coasts entirely barbarous. In every 
age, and in eve-q climate, the first lDlpulse of the savage 18 

to shun the civilized .man. 
The language of the Chayma Indians was less agreeable 

to my ear than the Caribbee, the Salive, and other languages 
of the Orinoco.' It has fewer sonorous terminations in ac­
cented vowels. We are struck with the frequent repetition 
of the syllables gu,az, ez, puec, and pur. These termmations 
are derived in part from the inflexion of the verb to be, and 
from certain prepositions, which are added at the ends "Of 
words, and which, according to the genius of the American 
idioms, are incorporated with them. It would be wrong to 
attribute this harshness of sound to the abode of the Chay­
mas in the mountains. They are strangers to that temprate 
climate. They have been led thither by the missionaries; 
and it is well known that, like a.ll the inhabitants of warm 
regions, they at first dreaded what they called the cold of 
Caripe. I employed myself, with M. Banpland, during our 
abode at the hospital of the Capuchins, in forming a sma.ll 
catalogue of Chayma words. I am aware that languages 
are much more Btrongly characterised by their Btructure and 
grammatical formB than by the analolg of their BOunds and 
of their roots; and that the awogy of sounds is sometimes 
the light-haired Germanic nations; and though the Druid caste reaDs 
to our minds one of the institutions of the Ganges, this does Dot demon­
strate that the idiom of the Celts belongs, like that of the natioDS of 
Odin, to a branch of the Indo-Pelasgic languages. From analogy of 
structure and of roots, the Latin ought to have penetrated more euily 
on the other side of the Danube, than into Gaul; but an WlcWtintell 
state, joined to grest moral inftezibility, probably opposed its iDtrod1Ic­
tion among the Germanic natioD8. 
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80 disguised in different dialects of the same tongue, . as 
not to be recognizable; for the tribes into which a nation 
is divided, often designate the same objects by words alto­
~ther heterogeneous. Hence it follows that we readily fall 
mto mistakes, if, neglectin~ the study of the inflexions, and 
consulting only the roots (for instance, in the words which 
designate the moon, sky, water, and earth), we decide on the 
absolute difference of two idioms from the mt1re want of 
resemblance in sounds. But, while ,.ware of this source of 
error, travellers would do well to continue to collect such 
materials as may be within their reach. If they do not 
make known the internal structure, and general arrange­
ment of the edifice, they may point out some important 
parts. I 

The three languages now most used in the provinces of 
Cumana and Barcelona, are the Chayma, the Cumanagota, 
and the Caribbee. They have always been regarded in tbese 
countries as different idioms, and a dictionary of each has 
been written for the use of the Missions, by Fathers Tauste, 
Ruiz-blanco, and Breton. The Vocabulario !I A.rte de la 
fengua de loa Indios OkagmaB has become extremely scarce. 
The few American granu:nars, printed for the most part in 
the seventeenth century, passed into the Missions, and have 
been lost in the forests. The dampness of the air and the 
voracitr. of insects· render the preservation of books almost 
impOSSIble in those regions: they are destroyed in a short 
space of time, notwithstanding every precaution that may 
be employed. I had much difficulty to collect in the Mis­
sions, and in the convents, those grammars of American 
languages, which, on my return to Europe, I placed in the 
hands of Severin Vater, professor and librarian at the 
university of Konigsberg. ~hey furniHhed him with useful 
materialS for his great work on the idioms of the New 
W orId. I omitted, at the time, to transcribe from my 
journal, and communicate to that learned gentleman, what 
I had collected in the Chayma tongue. Since neither Father 
Gill, nor the Abbe Hervas, has mentioned this language, 
I shall here explain succinctly the result of my researches. 

On the right bank. of the Orinoco, south-east of the Mis­
* The termites, so well Imown in Spanish America under the OlDIe of 

comeg"', or • devoorer,' it one of these destructive insects. 
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sion of Encaramada, and at the distance of more than .. 
hundred leaguel from the Chaymaa, liTe the TamaD.11C8 
(Tamauaeu), whoBe language ia divided into BeTeral dialect .. 
T.hia Dation, formerly very powerful, ia aepanted from the 
mountaina of Caripe by the Orinoco, br fihe TaBt ateppel of 
Caracaa and of CumaDa; and by a barrie:r ta:r more di1Iieult 
to lurmount, the nationa of Caribbean origin. But not.. 
withatanding distance, and the numeroUi obatac1es in the 
way of interco1ll'l6, the language of the Chayma Indians ia .. 
bnmch of the Tamanac tongue. The oldest missionaries of 
Cari~ are ignorant of thia cu:rioUi fact, becauae the Ca. 
puchma of AJoagon aeldom viait the lOuthe:rn baDka of the 
Orinoco, and acmcely know of the eD.stence of the Tama.­
nacs. I :recognized the analogy between the idiom of thia 
nation, and that of the Chayma Indians long after m:r 
return to Europe, in comparing the mate:riala which I baa 
oollected with the Iketch of a gramma:r published in Italy 
by an old misaionary of the OrinOco. Without knowing the 
Chaymas, the Abbe Gill conjectured that the language of 
the inhabitants of Paria mUit have lOme relation to the 
Tamanac,. 

I will prove this conneCtion by two.meana which Bene to 
show the analogy of idioms; viz., the ~cal con­
struction, and the identity of words and root.. The follow­
ing are the personal p:ronouna of the Chaymas, which are 

• Vater haa also advanced some well.founded conjectures on the con· 
nIBion between the TamalUlC and Caribbean tonguea and those spoken on 
the north·east coast of South America. I may acquaint the reader, that 
I baye written the wanIa of the .\meriean ~ accordiug to the 
Spmiah orthography. 10 that the • should be pronollDced 00, the It. 
like cA ia BiIIIiM, &c. HaviDg duriag a great number of years spoken 
no other laupage than the Castilian, I marked down the sounds aecord. 
ing to the orthography of that language, and now I am afraid of changing 
the vlllue of these ligna. by substituting others no 1888 imperfect. It 
is a barbarOll8 practice, to expreaa, like the greater part of the natiOOI of 
Europe, the moat simple aIIIl distinct lOud by many Y01JIIla, or many 
uaited co_til, while they mipt be iadicated by !etten eqvally simple. 
What a chaos is uhibited by the vocabularies written 8CCDrdiug to 
English. German, French, or Spanish notations I A new easay, which the 
illustriona anthor of the travels in E@'ypt, M. Volney, is abont to publish 
on the anIIlyaiII of sonnds found in difrerent netiOlUl, and on the Ilotation 
of tboM 1011D11a ICCOrdiDc to • uDifona '1--, will lead to &nat procreII 
in the study of lupIges. 

DlgIIlZed by Coogle 



!DBIrD'r OJ' 'WOll.D8. 819 

,at the same time p~ve prrinoUDB; ...... , I, me; tIfH'6, 
thQu, thee; t,..,.., he, him. In the Tamanae, u-re, I; GfftIWe 
or q,aja, thou; ~ he. The radieal of the first and· of 
third penon is in the Chayma u and ,.... The same IOOta 
are loud in the Tamanac. 

CBA.'nU.. 
lIN, I. 
TIl .. , wUer. 
eo..,., raiD.t 
PQIwru, to bow. 
.4poto, fire. 
NUf&4, the mOOIl, a IIlODth. 
Je, a tree. 
At", a.lII. 
..,.. to ytMl. 
TcIJ .. to JOu. 
GlIal, hODeJ. 
Noc4rllflUl1/re. he has IBid it. 
PiaeAe. a phyaiciaD, a lorc:erer. 
Tim, 0IlII. 

..teo. two. 
~two. 
Pwll, ieah. 
Pra, DO (oegation). 

Ure. 
!nata. 
c-po. 
Pulwa. 

TAJIANAC. 

Uo,to (in CaribbeaD uto) • 
NtItt4o;j: 
Jtje. 
.A"te • 
A •• 
liar&­U,... 
NocartlfNli. 
PliGcAe. 
06m (in Jaoi, Tetrin). 
Oco (in Caribbeall, {)ceo) • 
Orua (in Caribbean, Orvo). 
Pun •• 
Pre. 

The verb 10 'be, iB expressed in Chayma. by QZ. On adding 
to the verb the personal pronoun I (u from u-re), a 9 ia 
placed, for the saKe of euphony, before the tI, as in f/1MIZ, 'I 
am,' properly g-u-ae. As the first person is known by an tI, 

* We must not wonder at those roots which reduce themselves to a 
lliagle vowel. IB a language of the Old Continent, the structure or 
which is lQ artificially complicated, (the Biscayan,) the fiunily name 
u,."t, (bet_ thll wate ... ) con~ the " of tI1'II (nter) IUId ",.,. 
between. The g is added for the sake of euphony. . 

t The same word. conqpo, signifies rtriR and yeti". "nIII yea ... are 
collnted" the aUIDhet ofwintere, or rainy seasons. '!'her say in Cbayaa, 
88 in SaaICrit, '10 many rains,' meaniar 10 many YeRre. In the Basqlle 
language, the word ..... year, is derived ""m urlm. to brinr fonh leaves 
in spring. 

::: In the TIIIIIBII8C and Caribbealllanruages, No .. Iipifies the CIBl'th, 
N_ the moon I aa in the Chayma. This affinity appears to me vIIP)' 
cvrioaa; aad the III4iiIms eC the Rio Cava say, that thll moon is ' another 
earth.' Among savage nsuons, amidst 80 many confullCld kleu, we flad· 
certaia ~ well ~ of atteDtioa. Am ... Gnealaads ... 
lVaa aipiIea Uia earth. IIDIl ..... ..,. tile mooD. 
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the second is designated by an 111, the third by an i; maz, 
'thou art;' 1IIuerepuec araquapemaz? 'why art thou sad P' 
properly' what for sad thou art;' punpuec topuchemaz, 'thou 
art fat in body,' properly 'desh (pun) for (puec) fat (to­
pucAe) thou art (maz).' The possessive pronouns precede 
the substantive; up~, 'in my house,' properly' my house 
in.' All the prepositIOns and the negation pra are incor­
porated at the end, as in the Tamanac. They say in 
Chayma, ipuec, 'with him,' properly 'him with;' 6111111,' to 
thee,' or ' thee to;' epuec ckaipe ~, 'I am gay with thee,' 
properly 'thee with gay I am; ucarepra, 'not as I,' J.>ro­
perly , I as not;' quenpotupra~,' I do not know him,' 
properly 'him knowing not I am;' quenepra quoguaz, 'I 
have not seen him,' proJ.>erly' him seeing not I am.' In the 
Tamanac tongue, acunvane means 'beautiful,' and tlCUri­
'Danepra, 'ugly-riot beautiful;' outapra, 'there is no fish,' 
properly 'fish none;' uteripipra, 'I will not go,' properlY 
'I to go will not,' composed of uteri,· 'to go,' ipiri, 'to 
choose,' and pra, ' not.' Among the Caribbees, whose lan.­
~ge also bears some relation to the Tamanac, though 
infinitely less than the Chayma, the negation.is ~XJ.>ressed 
by an 111 placed before the verb: MIW!Ienlengati, 'It 18 very 
cold j' and mamoyenlengati, 'it is not very cold.' In an 
analogous manner, the particle 1IIna added to the Ta.manac 
verb, not at the end, but by intercalation, gives it a nega­
tive sense, as taro, 'to sa.,,' taromnar, , not to say.' . 

The verb to be, very lITegular in all languages, is az or 
aU in Chayma; and uockiri (in composition uac, uatBCM) 
in Ta.manac. It serves not only to form the Passive, but 
it is added also, as by agglutination, to the radical of 
attributive verbs, in a number of tenses. t These agglu-

• In Chayma: .'echire, • I will go also,' properly I (.) to go (the 
radical .'e, or, because of the preceding vowel, te) also (cAwe, or ere, or 
ire). In .techire we find the Tam.nac verb' to go,' .teri, of which alit 
is also the radical, and n the termination of the Infinitive. In order to 
show that in Cbayma chere or ere indicates the adverb • sIlO,' I sball 
cite from the fragment of a vocabulary in my )IOIIIe8lion, .-chere, • I 
also i' nacaramtlyre, • be said so sIlO i' guM'ZtUere, • i carried also j' 
clulrechere, 'to carry sIlO.' In the TI1IIlIII1IMl. u in the Cbayms. ciareri 
signifies • to carry.' . 

t The present in the Tamanac, jarw.1Hu:-ure, appesrs to me nothing 
else than the verb lIac, or title (from _,cAin •• to be '). added to the 
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tinations remind us of the emploJDlent in the Sanscrit 
of the auxiliary verbs fIB and bhu (aBti and bhtWati.); the 
Latin, of 611 and Iu, or foB;t the Bisca.yan, of ium, ucan, and 
eguin. There are certain points in which idioms the most 
dissimilar concur one with another. That which is common 
in the intellectual organization of man is reflected in the 
general structure of lan~; and every idiom, however 
barbarous it may appear, discloses a regulating principle 
which has presided at its formation. 

The plural, in Tamanac, is indicated in seven different 
ways, according to the termination of the substantive, or 
according as it designates an animate or inanimate object.: 
In Chayma the plural is formed as in Caribbee, in on; 
teure, 'himself,' teurecon, ' themselves ;' tanorocon, ' those 
here;' montaonocon, 'those below,' supposing that the inter­
locutor is speaking of a place where he was himself present; 
rniyonocon, 'those below,' supposing he speaks of a place 
where he was not present. The Chaymas have also the 
Castilian adverbs aqwt and aiM, shades of difference which 
ean be expressed only by periphrasis, in tho idioms of 
Germanic and Latin ongin. 

Bome Indians, who were acquainted with Spanish, assured 
us, that riB signified not only the BUD, but also the Deity. 
This appeared t.o me the more extraordinary, as among an 
other American nations we find distinct words for God and 
the suD. The Carib does not confound 1bmouBBicabo, 
• the Ancient of Heaven,' with f}B!JOfI, 'the sun.' Even 
the Peruvian, though a worshipper of the sun, raises his 
mind to the idea of a Being who regulates the movements 
of the Stars. The sun, in the language of the Incas, bears 

radical • to carry,' jare (in the infinitive jar",), the result of which is 
• carrying to be I.' * In the branch of the Germanic languages we find Mu under the 
AJrms bim, but; III, in the forms lilli, IIl11t, lluum (Bopp, p. 138). 

t Hencefu-ero; amG11-illem; amll11·eram; pili-BUm (pot ... m). 
:t Tamallllcu, • a Tamanac' (plur. Tamtmakemi): PortgAeme, a Spa­

niard (properly 'a man clothed'); Pongamo, Spaniards, or 'men 
clothed.' The plural in ene characterizes inanimate objects: for 
example, cene, 'a thing;' ceneenr, 'thing.:' Joe, 'a tree;' Joeene, 
'trees.' 

VOL. I. y 
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the name of Wi,· nearly the l&1Ile &B in Sansorit; while 
God is called r""., H'IfI!/M, 'the ete1'D.&lly young.' t 

The arrangement of words in the Chayma is similar to 
that found in aU the languages of both continents, which 
have preaerved .. certain primitive character. The object 
is placed before the verb, the verb before the personal pro­
noun. The object, on which the attention sDould be prin­
cipally fixed, precedes aU the modifications of that oliject. 
The American would say, 'liberty complete love we,' instead 
of 'we love complete liberty;' 'Thee with happy am I,' 
instead of 'I am happy with thee.' There is BOmething 
direct, firm, demonstrative, in these turns, the simplicity 
of which is augmented by the absence of the article. Yay 
it be presumed that, with advancing civilization, these 
nations, left to themselves, would have gradually changed 
the arrangement of their phrases P We are led to adopt 
this idea, when we rellect on the changes which the syntax 
of the Romans baa undergone in the precise, clear, but 
somewhat timid languages of Latin ·Europe. 

The Chayma, like the Tamanac and most of the American 
languages, is entirely destitute of certain letters, &B f, II, 
and d . . No- word begins with an I. The same obll81'Vation 
haa been made on the Mexican tongue, though it is over­
charged with the syllables tli, tla, and itl, at tlie end or in 
the middle of worda. The Chaymaa substitute r for I; a 
substitution that arises from a defect of pronunciation com­
mon in every zone.l Thus, the Caribhees of the Orinoco 
have been transformed into Galibi in French Guiana by 
confounding r with I, and softening the c. The Tama.nac 
baa made clwrvwo and lOlalo of the Spanish word 8Oltlado 
(soldier). The disappearance of the 1 and II in BO many 
American idioms arises out of that intimate connection 
between certain BOunds, whicb is m&nnested in all Ian-· 

• In the QlIichua, or language of the IIIC88, the lUll is inti; lo.e. 
mUM!'; great, DqpUl; in S&ll8('rit, the IUn, iure; love, _"III great, 
tlYlulo. (Vater, Mithridates, tom. iii. p. 333.) Tb_ are the only uam· 
plea of analog)' of 801lDd, that have yet been noticed. The grammatical 
character of the two languages is totally ditferent. 

t VillllJ', • always,' or • eternal i' hullYll/l • • in the lower of age.' 
:I: For example, the 81Ibstitution of ,. for I, characterise. the BRahmuric. 

c1ialecL of the Coptic language. 
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guages of the ll&ID.e origin. The letters f, 11, b, and p, are 
substituted one for the other; for instance, in the Per­
Bian,peilw, father (pater); buraMr,· brother (frater); 'hew, 
spring (ver); in Greek, t/Idpr'fW (forton), a burthen; tnlV" 
(pous) a foot, (fuss, Germ.). In the same manner, with the 
Americans, f and b become p j and tl becomes t. The 
Chayma pronounces pam, 1b, A.ttmi, M'fICflJJ'lCM, for PWB, 
DiM, .4.tltJA, and .,.CfIIJU (harquebuss). 

In spite of the relations just, pointed out, I do not think 
that the Chayma language can be regarded as a dialect of 
the Tamanac, as the Maitano, Cuchivero, and Crataima 
undoubtedly are. There are many essential differences; 
and between the two languages there appears to me to 
eriat merely the Bame connection as is founa in the German, 
the Swedish, and the English. They belong to the same 
subdivision of the great fa.mily of the Tamanac, Caribbean, 
and Arowak tongues. As there exists no absolute measure 
of resemblance between idioms, the degrees of parentage 
can be indicated only by examples taken from known 
tongu.es. We consider those lIB being of the same family, 
which bear affinity one to the other, as the Greek, tlie 
German, the Persian, and the Sanserit. 

Some philologists have imagined, on comparing languages, 
that they may all be divided into two classes, of whieh some, 
comparatively perfect in their organizatiori, easy and rapid 
in their movements, indicate an interior development oy 
iIrllexion; while others, more rude and less susceptible of' 
improvement, present only a crude 8Bsemb1age of small, 
forms or agglutinated particles, each preserving the phy­
siognomy peculiar to itself, when it is separately employed. ' 
This very ingenious view would be defrcient m accuracy 
were it supposed that there exist ~olysyllabie idioms with­
out any iIrllexion, or that those which are organically del'e- , 
loped 8B by interior germs, admit no external increase by 
means of suffixes and affixes it an increase which we have 

.. Whence t\le German miler, with the _ con-.ata. 
t Even in thA Sanscrit several tenaes are formed by ~; for 

example, in the firat future, the Bub.tantive verb 'to be' it added to the 
radical. In a aimih.r manner we find in the Greek _c1-_, if tile. be 
mit the elFect of inftexion, and in Latin pot-ero (Bopp, p. 26 _d 66). 
These are examples of incorporation aud a"llltinatiClD in the gnm-

y2 
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already mentioned several times Uhder the name of agglu-· 
tination .or incorporation. Many. things, which appear to 
us at present inflexions of a radical, have perhaps been in 
their origin affixes, of which there have barely remained one 
or two consonants. In languages, as in everything in 
nature that is organized, not~ is entirely isolateil or 
unlike. The farther we penetrate mto their internal. struc­
ture, the more do contrasts and decided characters vanish. 
It may be said that they are like clouds, the outlines of 
which do not appear well defined., except when viewed at 
a distance. 

But though we may not admit one .simple and absolute 
principle in the classification of languages, yet it cannot be 
decided, that in their present state some manifest a greater 
tendency to inflexion, others to external aggregation. It is 
well known, that the languages of the Indian, Pelasgic, and 
German branch, belong to the first division; the American 
idioms, the Coptic or ancient Egyptian, and to a certain 
degree, the Semitic languages and the Biscay:an, to the 
second. The little we have made known of the Idiom of the 
Chaymas of Caripe, sufficiently proves that constant ten­
dency towards the incorporation or aggregation of certain 
forms, which it is easy to separate; though from a somewhat 
refined sentiment of euphony some letters have been drop{led 
and others have been added. Those affixes, by lengthenmg 
words, indicate the most varied relations of number, time, 
and motion. 

When we reflect on the peculiar structure of the American 
languages, we imagine we discover the source of the opinion 
generally entertained from the most remote time m the 
Missions, that these languages have an analogy with the 
Hebrew and the Biscayan. At the convent of Caripe 88 

well as at the Orinoco, in Peru as well as in Mexico, I heard 
this opinion expressed, particularly by monks who had some 
matical system of languages which are justly cited as models of an 
interior developement by inllexion. In the grammatical system of the 
American tongues, for example in the Tamanac, tarec.c"i, 'I will carry: 
is equally composed of the radical ar (inlin. jareri, • to carry ') and of the 
verb eCBc"i (Infin. noc.c"iri, • to be '). There hardly exists in the Ame­
rican languages a triple mode of aggregation, of which we cannot find a 
similar and analogous example in SOIJle other langusge that is supposed 
to .develope itlelf only by in1lesion. 
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Tague notions of the Semitic languages. Did motives sup­!li::; to be favourable to religion, give rise to this extraor-
. theory? In the north of America, among the Choc-

taws and the Chickasaws, travellers somewhat credulous have 
heard the strains of the Hallelujah· of the Hebrews; as, 
according to the Pundits, the three sacred words of the 
mysteries of the Eleusist (lcOM: om pat&) resound still in the 
Indies. I do not mean to suggest, that the nations of Latin 
Europe may have called whatever has a foreign physiognomy 
Hebrew or Biscayan, as for a long time all those monuments 
were called Egyptian, which' were not in the Grecian or 
Roman style. I am rather disposed to think that the gram­
matical ~stem of the American idioms has confirmed the 
missionaI'les of the sixteenth century in their ideas respect­
ing the Asiatic origin of the nations of the New World. 
The tedious compilation of Father Garcia, Pratado del Origen. 
de loB Indi08,~ is a proof of this. The position of the pos­
sessive and personal pronouns at the end of the noun and 
the verb, as well as the numeJ;'Ous tenses of the latter, cha­
racterize the Hebrew and the other Semitic languages. Some 
of the missionaries were struck at finding the same peculiari­
ties in the American tongues: they did not reflect, that the 
analogy of a few scattered features does not prove languages 
to belong to the snme stock. 

It appears less astonishing, that men, who are well 
acquainted with only two languages extremely heteroge­
neous, the Castilian and the Biscayan, should have found in 
the latter a family resemblance to the American languages. 
The composition of words, the facility with which the partial 
elements are detected, the forms of the verbs, and their dif­
ferent modifications, may have caused and kept up this illu­
sion. But we repeat, an equal tendency towards aggregation 
or incorporation does not constitute an identity of origin. 
The following are examples of the relations between the 
American and Biscayan languages j idioms totally different 
in their roots. 

In Chayma, fJuerpotupra fJuoguaz, 'I do not know,' pro­
perly, 'knowing not I am.' In Tamanac, jOll'er-uac-ure, 

• L'Escarbot, Charlevoix, and even Adair (Hist. of the American 
Indians, 1775). 

t Asiat. Res., vol. v. Ouvaroft' on the Eleusinian Mysteries, 1816. 
:=: Treatise on the Origin of the Indilms. . 
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-' bearing am 1,-1 bear' i ~ tJieTai, 'he will not bear: 
:pro;::, 'bearing 1I0t will. he' i pateurbtJ, 'good' ; piltI:tItitwi, 
'to e himaeJf good' i ~,' a Tamanac' i ~ 
~ 'tomakehimaeJfaTamanaci' PMl!JlwmtJ, 'a~'; 
PMI!J'Mmttwi, 'to Spania.rdize himself'; ~ 'I Will see'; 
ttmeiere, 'I will see again'; teccluJ, 'I go'; teu1uwe, 'I re­
turn'; ~ but,b" 'a little Maypure Indian'; ~ 
'a little woman j' ~e, 'an ugly Maypure Indian'; 
~8, 'an ugly woman.'-
; In Biacaran: flUliteftltentiot, 'I love him,' properly, 'I 
loving have him;' be!tvia, 'the eye,' and beguitao, 'to see j' 
~fI, 'towards tile father:' by adding tv, we form. the 
.verb tlitagtlllUJtu, 'to ~ towards the father;' 'InCB-tlufMUJ, 'soft 
and infantile ingenUlty;' ~ 'disagreeable childish-
ness.' . 

I may add to these examples some dtlllCl'iptive compounds, 
which Call to mind the irifancy of nations, and strike us 
~ually in the American and Biscayan languages, by a (l8!Io 

tam ingenuousness of expression. In Tamanac, the wasp 
(fMJfIe-imu), 'father (im-de) of honey (tume);'t thetoea,p~ 
fJHUM"V, properly, 'the SOliS of the foot;' tha fingers, MIIfIIUI­
ffJtICtWII, 'the sons of the hand;' mushrooms, jej~ 
properlY', ,the' elll'll ~) of a tree (jeje);' the veins of 
the nand, amgna-mitti, properly, 'the ramified roots;' leave~ 
prutpe-ilWwi, properly, 'the hair at the top of .the tree;' 
[JUirertB-vej1I, pro;perly, the sun (veju), 'straight' 'Or 'perpen­
dicular;' liglitning,t ki~ton, pro:verly, 'the fire 
(fMI'}to) of the thunder,' or 'of the storm. In Biacayan, 
becoquu., the forehead, 'what belongs (co and quitJ) to the 
eye (beguu.);, odohfI, 'the noise (ot8a) of the cloud (OtkitI),' 
.or thunder; tWribicitJ, an echo, properly, 'the animated 
atone,' from twria, stone, and btcia, life. 

The Chayma and Tamanac verbs have an enormous com-
• The diminutive of • woman ' (mea) or of • Maypure Indian' • 

formed by addinr lJvIlttt, which is the termination of eujvputlte, 'little': 
tqje answers to the accio of the I talianl. . 
. t It may not he unnecessary here to aoquaint the reader that koney is 
produced by an iDaect of South America, belonging to. or llfll1l'l y allied, 
to the wasp genna. This honey, however, P088esseS noxious qualities 
wblcll are by some naturalists attributed to the plant Paulinla AuatraIia, 
the jnices of which are collected by the insect. 

;J: I reoopIae in .tiINm".., 'thunder' or • storm,' the root .ma-
• black.' • . 
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lllication of tenaea: two Presents, four Pretmtes, three 
l'uturea. This multiplicity characterises the rudest Ameri­
can languages. Astarloa reckons, in like manner, in the 
grammatical system of the Biscayan, two hundred and six 
forma of the verb. Those languages, the principal tendency 
of which ia inflexion, are to the common obaerver leas interest.. 
ing than those which seem formed by aggregation. In the 
first, the elements of which words are composed, and which 
are renerally reduced to a few letters, are no longer reoog­
niuMe: these elements, when isolated, exhibit no meaning; 
the whole is assimilated and mingled together. The Ameri. 
can languages, on the contrary, are like complicated machineB, 
the wheels of which are exposed to view. The mechanism of 
their construction is visible. We aeem to be preaent at their 
forDlation, and we should pronounce them to be of "fer'[ 
recent origin, did we not recollect that the human mind 
steadily follows an impulse once given; that nations enlarge, 
improve, and repair the grammatical edifice of their Jan­
guagee, aoeording to a plan already d~rmined; finally, that 
there are countriea, whose languages, institutions, and arts, 
have remained unchanged, we might almost aay stereotyped, 
during the lapse of ages. 

The ~heat degree of intellectual deTelo-pment has been 
hitherto found among the nations of the Indian and Pe1asgic 
branch. The languages formed principally ~Y aggregation 
seem themselves to oppose obstaclell to the unprovement of 
the miDd. They are devoid of that rapid movement, that 
interior life, to which the inflexion of the root is favourable, 
and which impart such charms to works of imagination. 
Let us not, however, forget, that a people celebrated in 
remote antiquity, a people from whom the Greeks them­

. selves borrowed knowledge, had perhap,s.a language, the 
construction of which recals invofuntarily that of the lan­
guages of America. What a structure onittle monosyllabic 
and dissyllabic forms is added to the verb and to the 1lUb­
stantive, in the Coptic language I The semi-barbarous 
Chayma and Tamanac have tolerably short abstract worda 
to express grandeur, envy, and lightnesB, cAeictWat8, uoit8, 
and uontle i but in Coptic, the woiil malice, - metreplerpSou. 

.. See, on the inoonteBtible identity olthe ancient Egyptian and Coptlo, 
. _ on the particaIar .,. ... 01 IJDtheaia of ijae latter Impap, the m.. 
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is composed of five elements, easy to be distinguished. This 
compound signifies 'the quality (met) of a subject (rqJ7a), 
which makes (61') the thing which is (fjet), evil (ou).' Never­
theless the Coptic language has hacf its literature, like the 
Chinese, the roots of which, far from being aggregated, 
scarcely approach each other without immediate contact. 
We must admit that nations once roused from their le­
thargy, and tending towards civilization, find in the most 
uncouth languages the secret of expressing with clearness 
the conceptions of the mind, and of painting the emotions 
of the soul. Don Juan de la Rea, a highly estimable man, 
who perished in the san~ revolutions of Quito, imi. 
tated with graceful simplicity some Idyls of Theocritus in 
the language of the Incas; and I have been assured, that, 
excepting treatises on science and philosoph'y, there is 
scarcely an,Y work of modern literature t~t Dllght not be 
translated mto the Peruvian. 

The intimate connection established between the natives 
of the New World and the Spaniards since the conquest, have 
introduced a certain number of American wordS into the 
Castilian language. Some of these words express things not 
unknown before the discovery of the N ew World, and scarcely 
recal to our minds at present their barbarous origin.'" Almost 
all belong to the language of the great Antilles, formerly 
termed the language of Hayti, of Quizqueja, or of Itis.t I 
shall confine myself to citing the words matz, tabtico, CMlOa, 
hatala, caciqw, balBa, conuco, &c. When the Spaniards, after 
the year 1498, began to visit the mainland, they already had 
words~ to designate the vegetable productions most useful 

genioua reftexiona of M. Silvestre de Sacy, iu the Notice deB Recherclletl 
de M. Etienne Quatremere BUr la LittlrlJ"'" de I' Eg!IPte. 

• For example BInIannIJk, and cannilJIJI. 
t The word Iii" for Hayti or St. Domingo (Hispaniola), is found in 

the ltinerarium of Bisbop Gersldini (Rome, 1631.)-" Quum Colonus 
,IIim insu\am cerneret." 

:I: The following are Haytian words, in their real form, which have pll8lled 
into the Castilian language since the end of the 15th century. Many of 
them are not uninteresting to descriptive botany. AM (Capsicum bacca­
tum), lJatIJtIJ (Convolvus batatas), billlJO (Heliconia bibai), cIJimito 
(Cbry80pbyllum caimito), cIJIlolJlJ (Swietenia mahagoni), juccIJ and clUlJlJi 
.(Jatropba manihot); the word clU/JlJi or 1:_ ia employed only for the 
bread PWlo with the rooa, of the Jatropha (the name of the plant juccao 
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to Dian; and common both to the islands and to the coasts of 
Cumana and Paria. Not satisfied with retaining these 'Words 
,borrowed from the Ho.ytians, they helped also to spread. them 
all over America (at a period when the language of Hayti was 
already a dead language), and to diffuse them among nations 
who were ignorant even of the existence of the West India 
Islands. Some words, which are in daily use in the Spanish 
colonies, are attributed erroneously to the Haytians. Ba­
MM is from the Cho.coneso, the Mbaja lan~; arepa 
(bread of manioc, or of tho Jatropha manihot) and guaguco 
(an apron, periZ(J'1lla) are Caribbee: curiara (a very long 
boat) is Tamanac: ckinclwrro (a hammock), and t'lliwna 
(the fruit of the Crescentia cujete, or a vessel to contain a 
liquid), are Chayma words. 

I have dwelt thus long on considerations respecting the 
American tongues, because I am desirous of directing at­
tention to the deep interest attached to this kind of re­
search. This interest is analogous to that inspired by the 
monuments of semi-barbarous riations, which are examined 
was also heard by Americo Vespucci on the coast of Paria); age or aj_ 
(Dioscorea alata), COP" (Clusla alba), guagacan (Guaiacum officinale), 
guujaba (Psidium pyriferum), guanatlano (Anona muricata), mani (Arachia 
hypopa), guama (Inga), henequen (was supposed from the erroneous 
accounts of the first travellers to be an herb with which the HaytianB 
used to cnt metals; it means now every kind of strong thread), hicaco 
(Cbrysobalanus icaco), magh" (Agave Americana), mahjz or mafz (Zea, 
maize), mamei (Mammea Americana), mangle (Rhizophora), pitahaja 
(Cactus pitahaja), ceiba (Bombu), tuna (Cactus tuna), hicotea (a 
tortoise), iguana (Lacerta iguana), manali (T!'ichecus manati), fligua 
(Pulex penetrans), Aamaca (a hammock), balsa (a raft; however balsa is 
an old Castilian word signifying a pool of water), bar6acoa (a small' 
bed of light wood, or reeds), cane; or buhio (a hut), CatlOfJ (a canoe), 
cocujo (Elater noctiluCUl, the fire.:fIy), chicha (fermented liquor), mtJeIantl 
(a large stick or club, made with the petioles of a palm.tree), ta6aco (not 
the herb, but the pipe throngh which it is smoked), cacique (a chief). 
Other American words, now as much in use among the Creoles, as the 
Arabic words naturalized in the Spanish, do not belong to the Haytisn 
tongue; for example, caiman, piragua, papaja (Carica), fIg1UICate 
(Persea), taralJita, paramo. Abbe Gili thinks with some probability, 
that they are derived from the tongue of some people who inhabited the 
temperate climate between Coro, the mountains of Merida, and the table­
land of Bogota. (Ssggio, vol. ill., p. 228.) How many Celtic aud Ger_ 
man words would not Julius Cesar and Tacitus have handed d01ll'll to 
'us, had the productions of the northern countries visited by the Roman. 
di1fered as much from the Italian and Roman, as those of equinoctial 
America I 
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not beoauae they deserve to be ranked among works of at, 
but beoauae the study of them throws light on the history 
of our apeeiee, and 'the progressive development of our 
facultiea. 

It now remains for me io apeak of the other Indiaa 
nations mhabiting the provinees of Cumana and Baroelona. 
These I shall onTy succinctly enumerate. 

I. The PfIII'iagolol or PfIf'iM. It ia thought tlust the 
terminations in gtJIo, as Pariagoto, Purugoto, A varigoto, 
Acherigoto, Cumanagoto, Arinagoio, Kirikirisgoto,· imply. 
Caribbean origin.t All these tribes, excepting the ~ 
tea of the Rio Caura, formerly ooou~ied the country which 
has been. 10 long under the dominion of the Caribbeee; 
namely, the coasts of Berbice and of ~uibo, the peninsula 
of Pari&, the plains of Piritu and Panma. By thia last 
name the little-known country, between the SOurceB of the 
Cujuni, the Caroni, and the Mao, is designated in the 
Missions. The Paria Indians are mingled in part with the 
Chaymaa of Cumaua; others have been settled by the Ca­
puchins of Aragon in the MiaBions of Caroni; for inatanee, 
at Cupapuy and Alt.GTacia, where they still ~ their 
own Iangu&ge, apparently a dialect between the Tamanac 
and the Caribbee. But it may be aaked, ia the name 
Parias or Pariagotos, a name merely geographical? Did the 
Spaniards, who ~uented these coasts from their first eat. 
blishment in the iSland of Cubagua and in Maearapau, 
give the name of the promontory of Paria.t to the trifle bj 

* The CarillirWplo. (or lCariiiripa) are of Dutch Gaiana. It is 
very reJIIIII'kabIe. tht,t among the small Brazilian tribes who do Dot epeU 
the Iangaap of the Tupia, the KirirU, notwithstanding the _ 
~ of 650 leapea, bave IIIIV8lIIl Tam_ worda. 

t In the TamaDac tongue, which is of the same branch as the Cut. 
bean. _ fIIIIlllao the termin_on goto, as in .. tiillrrtpto • aD aDiJuL' 
OfteD an analogy in the terminstion of names, far from abowing an 
idatity of moe, onl,. indicates that the names of the nations are bol'l'Oftll 
from one langulp. 

:: Pari&, Uraparia, even Huriaparia and Papa, are the aDcient _ 
of the _try, written as the first nangators thought they heard thma 
pl'Onounoed. It appMrs to me by no means pl'Obeble, that the promoa­
tory of Puia .bould derive ita DIme from that of a cacique U,.;q.ri, 
eelebl'lted for the manner in whicb be resisted Diep Ordu in 1&30, 
thirty-two years altar Columbus bad beard the DIme of Pcria froID the 
_the of the natives themeelves. The Orinoco at its mouth had abo the 
Dame of Uriapari, Yayapari. or Iyapari. In all tbese de.o.ominatioDl of. 
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whioh it was inhabited P This we will. not positively affirm ; 
for the Caribbees themselves glve the name of Caribana 
to a country which they occupied, and which extended from 
the Rio 8inu to the gulf of Darien. This is a striking 
example of identitr. of name between an American nation 
and the territory It p08aeased. We may.oonceive, that in & 
state of BOciety, where reaid.enoe iB not long fixed, Bueh 
instances muat be very rare. 

II. The ~ or ~, abnoat all free and in­
dependent, are dispersed in the Delta of the Orinoco, with 
the variously ramiffed channels of which they alone are well 
acquainted. The Caribbees call the Guaraons U-rwa-u. 
They owe their independence to the nature of their coun­
try; for the missionaries, in _pite of their zeal, ~&ve not 
been tempted to follow them to. the tree-tops. The Gua.. 
nons, in order to me their abodes above the surface of 
the waters at the period of the great inundationB, support 
them on the hewn trunks of the mangrove-tree and of the 
Mauritia palm-tree.· They make bread of the medullary 
:flour of this palm-tree, which is the B&gO of America. 
The flour bean tae name of yvruntG: I have eaten it at 
the town of St. Thomu, in Guiana, and it waa very 
agreeable to the taste, resembling rather the C&Bsava-bread 
great river, of a shore, and of a rainy country, I think I recognise the 
radical par, signifying water. not only in the languages of these countries, 
but aIJo in dlose of nations very distant from one Ulother on the eutera 
aud weatera couts of America. The _. or rreat water, i. in the Carib­
bean, Ma:rpare, and Bruilian lanpages, JHlrtmll: in the Tamanac, 
p_a. In Upper GuilUlll aIJo the Orinoco is called Parfrlla. In the 
Peruvian, or Quichua. I find' rain.' para; 'to rain,' partmi. Besides, 
there is a lab in Peril that bas heen very anciently called Paria. (Garcia, 
Origen de los Indios, p. 292.) I ban entered into these minute detaila 
4IODC8rI1ing the word Paria, because it haa recently been supposed tJaat 
lOme OODIIaction might be traced between this word and the countrY. of 
tJaa H indoo caste called the Parias. 

• Their manners have been the lBme from time immemorial. Car­
dinal Bembo described them at the beginning of the 16th century, 
.. quibusdam in locis propter patudes incol. domua in arboribns lIdifi­
cant." (Hilt. Venet., 1551.) Sir Walter Raleigh, in 159~, speak_ of 
the Guaraona under the names of Araottel, 7'rj,ititllU, and WaratDitu. 
These were perhaps the namea of lOme tribes, into which tbe great 
Guaraonese nation was divided. (Barnre, Euai sur I'HiBt. Naturelle 
de 1a France Equinoctiale.) 
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than the &agO of India.· The Indians 888\U'ed me- that the 
trunks of the Mauritia, the tree of life so much vaunted 
by father Gumilla, do not yield mea! in any abundance, 
unless the palm-tree is cut down just before the flowers 
appe&!'. Thus too the maguey,t cultivated in New Spain, 
furnishes a saccharine liquor, the wine (pulque) of the Mexi­
cans, only at the period when the plant shoots forth its long 
stem. By interrupting the blossoming, nature is obliged 
to carry elsewhere the saccharine or amylaceous matter, 
which would accumulate in the flowers of the maguey and 
in the fruit of the Mauritia. Some families of Gll&l'IWns, 
8Bsociated with the Chaymas, live far from their native 
land, in the MissioDs of the plains or llanos of Cumana; 
for instance, at Santa Rosa de OC0'pi. Five or six hun­
dred of them voluntarily quitted their marshes, a few years 
ago, and formed, on the northern and southern banks of 
the Orinoco, twenty-five leagues distant from Ca;pe Ba­
rima, two consideraole villages, under the names of Zacu­
pana and Imataca. When I made my journey in Caripe, 
these Indians were still without missionaries, and lived in 
complete independence. Their excellent qualities 8B boat­
men, their perfect knowledge of the mouths of the Orinoco, 
and of the labyrinth of branches communica~ with each 
other, give the Guaraons a certain political lmportance. 
They favour that clandestine commerce of which the island 
of Trinidad is the centre. The GUar80ns run with ex­
treme address on muddy lands, where the European, the 
Negro, or other Indians except themselves, would not dare 
to walk; and it is, therefore, commonly believed, that the'y 
are of lighter weight than the rest of the natives. This IS 

also the opinion that is held in Asia of the Burat Tartars. 
The few Guaraons whom I saw were of middle size, squat, 
and very muscular. The lightness with which they walk 
in places newly dried, without sinking in, when even they 
have no planks tied to their feet, seemed to:me the effect 
of long habit. Though I sailed a considerable time on the 
Orinoco, I never went so low 88 its mouth. Future tra-

* M. Knnth has combined together three genera of the palms, Cala­
mus, Signs, and Mauritia. in a new section. the Calame •• 

t Agave Americana, the aloe of our gardens. 
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vellers, who may visit those marshy regions, will rectify what 
I have advanced. 
. III. The Guaiqueries or Guailceri, are the most able and 

most intrepid fishermen of these countries. These people 
alone are well acquainted with the bank abounding with fish, 
which surrounds the islands of Coche, Margareta, Sola, and 
Testigos; a bank of more than four hundred square leagues, 
extending east and west from Maniquarez to the· Boca del 
Draco. The Guaiqueries inhabit the island of Margareta, 
the peninsula of Araya, and that suburb of Cumana which 
bears their name. Their language is believed to be a dia. 
lect of that of the Guaraons. This would connect them 
with the great family of the Caribbee nations; and the mis­
sionary Gili is of opinion that the language of the Guai­
queries is one of the numerous branches of the Caribbean 
tongue. - These affinities are interesting, because they lead 
us to perceive an ancient connection between nations dis­
persed over a vast extent of country, from the mouth of the 
Rio Caura and the sources of the Erevato, in Parima, to 
French Guiana, and the coasts of Paria.t 

IV. The QuaqUlJ8, whom the Tama.nacs call Kapole, are a 
tribe formerly very warlike and allied to the Caribbees. It 
is a curious :phenomenon to find the QuaQuas mingled with 
the Chaymas m the Missions of Cumana, for their language, 
as well .as the Atura, of the cataracts of the Orinoco, is a 

• If the name of the port Pam.patar, in the island of Margareta, be 
Guaiquerean, as we have no reason to doubt, it exhibits a feature of 
analogy with the Cumanagoto tongue, which approaches the Caribbean 
and Tamanac. In Terra Firma, in the Piritu Missions, we find the 
village of Cayguapatar, which siguifies hOUle of Caygua. 

t Are the Guaiguenll8, or O-aikenll8, now settled on the borders of the 
Erevato, and formerly between the Rio Caura and the Cuchivero, near 
the little town of Alta Gracia, of a different origin from the Guaikeries of 
Cumana? I know also, in the interior of the country, in the Missions of 
tbe Piritus, near the village of San Juan Evangelista del Guarive, a ravine 
very anciently called GuayguiriDuar. These resemblances seem to prove 
migrations from the south-west towards the coast. The termination tJUar, 
found so often in Cnmanagoto and Caribbean names, means a rtmitle, as 
in Guaymacuar (ravine of lizards), Pirichucuar (a ravine overshaded by 
pirichu or piritu palm.trees), Chiguatacuar (a ravine of land.shells). 
Raleigh describes the Guaiqueries under the name of Ouikeries. He calls 
the Chaymas, Saimas, changing (according to the Caribbean pronuncia­
tion) the oA into I. 
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dialect of the Salive tongue; and their original abode was 
on the banks of the Assiveru, which the Spaniards call 
Cuchivero. They have atended their migrations one hun­
dred leagues to the north-eaat. I have often heard them 
mentioned on the Orinoco, above the mouth of the Meta; 
and, what is very remarkable, it is asserted • that missionary 
Jesuits have found Quaquas as far distant as the Cordilleras 
of ~l?an. Raleigh_ enumerates, among the natives of 
the' d of Trinidad, the Salivas, a people remarkable for 
their mild manners; they came from the Orinoco, and 
settled south of the Quaquas. Perhaps these two nations, 
which speak almost the same J.anguag6, travelled together 
towards the coasts. 

V. The ~to., or, according to the pronunciation 
of the Indians, OufllaflGCOto, are now settled westward of Cu­
mana, in the Missions of Piritu, where they live by cultiva­
ting the ground. They number more than twenty-aix thou­
sand. Their language, like that of the Palencas, or }talen9.,ues, 
and Guariv&s, is between the Tamanac and the Carilibee, 
but nearer to the former. These are indeed idioms of the 
same family; but if we are to consider them as simple 
dialects, the Latin must be also ca.Iled a dialect of tne 
Greek, and the Swedish a dialect of the German. In 
considering the affinity of ~ one with another, it 
must not be forgotten that these affinities may be very 
differently graduated; and that it would be a soUrce of 
confusion not to distinguish between simple dialects and 
languages of the same family. The Cllmanagotos, the 
Tamanacs, the Chaymas, the Guaraons, and the Caribbeea, 
do not understand each other, in spite of the frequent 
analogy of words and of grammatical structure ahibited 
in their respective idioms. The Cumanagotos inhabited, 
at the beginning of the sixteenth century, the mountains 
of the Brigantine and of Parabolata. I am unable to deter­
mine whether the Piritus, Coche:ymas, Chacopatas, To­
muzas, and Topocuares, now confounded in the a&m8 

villages with the Cumanagotos, and speaking their language, 
were originally tribes of the slmle nation. The Piritus 

• Vater, tom. iii. pto ii., p.364. The DIlme of Quap/J i. found on the 
cout of Guinea. The Europeans apP17 it •• bard. of Nesro- to tile 
east of Cilpe Lahon. 
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1ake their name f'ron\ the ravine PiricAfMJtIM", where the 
amall thomy palm-tree,· called pintu, grows in abundance; 
the wood. of this tree, which is eXIleaaive1, hard, and litUe 
oombustible, serves to make pipes. On thIS spot the ~ 
of La Concepcion de Piritu was founded in 1656; it is tlie 
chief settlement of the Cumanagoto Missions, known by the 
name of the .lC~ iJ8 Piritu. 

VI. The OGriblJeBl (~). This DAme, which was 
given them by the first navigators, is retained through­
out all Spanish America. The French and the Ger­
mans have transformed it, I know not why. into Ca­
raibea. The peo~le call themse1vea Carina, OJU... and 
Otillinago. I visited some Caribbean Missions in the 
LltM08, t on retuming from my journey to the Orinoco; 
and I shall merely mention that the GlIlibe, (~ of 
Cayenne), the TuapoCBB, and the Cunaguaraa. who originally 
inhabited the pW.ns between the mountains of Caripe 
(Cari.be) and the village of Maturin, the Jaoi of the wand 
of Trinidad and of the province of Cumana, and perhaps 
also the Guarivas, allies of the Palencas, al'e all tribes or 
the great Caribbee nation. 

With resJ.lect to the other nations whose &fIinities of 
language With the Tamauac and Caribbee have been men­
tioned, they are not necessarilr to be considered as of the 
aame race. In Asia, the nations of :Mongol origiD differ 
totally in their phyaical organisation from thOle of Tartar 
origin. Such has been, however, the intormixture of 
these nations, that, ICCOrding to the able researches of 
Klaproth. the Tartar languages (branches of the ancient 
Oig!>ur) are spoken at present by hordes incontestably of 
Mongol :race. Neither the analogy nor the diversity of 
language suffice to solve the great problem of the fi.liation 
of nations; they merely serve to point out probabilities. 
The Caribbees, properly speaking, those who inhabit the 
Missions ot; the can, in the nanos of Cumana, the banks 

• Caudiee ~racili Mlaleato, foliis piaDatis. Pollibly of the ~1II 
Aipbaaea of WiIldeuoow; 

t I aball in future use the word LltnuII (ior:lI pltlu, IIllppreaiDg the 
p). without adding the e'4Iuivalent words pampas, .. vUlnu., meado ..... 
steppes, or plaiDS. The country between the mountains of the coast Del 
the left bank of the Orinoco, constitutes the llau08 of Cumma. Barco­
lema, anel Caracu. 
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of the Caura, and the plains to the north-east of the S0111'Ce8 
of the Orinoco, are distinguished by their almost gigantic 
size from all the other nations I have seen in the new 
continent. Must it on this account be admitted., that the 
Caribbees are an entirely distinct race P and that the 
Guaraons and the Tamanacs, whose languages have an 
affinity with the Caribbee, have no bond of relationship 
with them P I think not. Among the nations of the same 
family, one branch may acquire an extraordinary develop­
ment of organization. The mountaineers of the Tyrol and 
Salzburgh are taller than the other Germanic races; the 
Samoiedes of the .Altai are not so little and squat as 
those of the sea-coast. In like manner it would be difficult 
to deny that the Galibis are really Caribbees; and yet, not­
withstanding the identity of languages, how striking is the 
difference in their stature and physical constitution! 

Before Cortez entered the capital of Montezuma in 1521, 
the attention of Europe was fixed on the regions we have 
just traversed. In depicting the manners of the inhabitants 
of Paria and Cumana, it was thought that the manners of 
all the inhabitants of the new continent were described. 
This remark cannot escape those who read the historians 
of the Conquest, especially the letters of Peter Ma.rtvr of 
Anghiera, written at the court of Ferdinand the CathOlic. 
These letters are full of ingenious observations upon ClJris.. 
topher Columbus, Leo X, and Luther, and are stamped by 
noble enthusiasm for the great discoveries of an age so rich 
in extraordinary events. Without entering into any detail 
on the manners of the nations which have been so long 
confounded one with another, under the vague denomination 
of Cumanians (OumumesIJll), it appears to me important to 
clear up a fact which I have o£\;en heard discussed m Spanish 
America. 

The Pa.riagotos of the present time are of a brown red 
colour, as are the Caribbees, the Chaymas, and almost all 
the nstions of the New World. Why do the historians of the 
sixteenth century affirm that the :first navigators saw whilie 
men with fair hair at the promontory of Paria P Were they 
of the same race as those Indians of a less tawny hue, 
whom M. Bonpland and myself saw at Esmeralda, near the 
sources of the Orinoco P But these Indians had hair 88 
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black as the Otomacs and other tribes, whose complexion is 
the darkest. Were they albinoes, such as have been found 
heretofore in the isthmus of Panama P But examples of that 
degeneration are very rare in the copper-coloured race; and 
.An~hlera, as well as Gomara, speakS of the inhabitants of 
Paris in general, and not of a few individuals. Both de· 
scribe them as if they were people of Germanic origin;­
they call them 'Whites with light hair;' they even add, 
that they wore garments like those of the Turb.t Gomara 
and Anghiera wrote from such oral information as they 
had been able to collect. 

These marvels disappear, if we examine the recital which 
Ferdinand Columbus drew up from his father's pallers. 
There we find simply, that "the admiral was surprised to. 

* .. JEthiopes nigri, crispi lanati; Parlee incolee 1I11li, capillis oblongis 
protensis lIavis."-Pet. Martyr, Ooean., dec. I, lib. vi., (ed. IrI74) • 
.. Utriusque BeXUS indigenee albi .,eluti nostrates, preeter eos qui sub sole 
versantur." (The natives of both &eXes are as white as our people 
[Spaniards], except those who are exposed to the sun.}-Ibid. Gomara, 
speaking of the nati.,es seen by Columbus at the mouth of the river of 
Cumana, says: .. Las donzellas eran amorosas, desnudas y blancas (las de 
la casa); los Indios que 'fan al campo estan negros del sol." (The young 
women are engaging in their manners: they wear no clothing, and those 
who live in the houses lire white. The Indians who are much in the 
open country are black, from the eft"ect of the sun.)-Hist. de 108 Indios, 
cap. 74. .. Los Indios de Paria son lIlanco. y rubios."-(The Indians of 
Paria are while and red.) Garcia, Origen de los Indios, 1729, lib. iv. 
cap. 9. 

t "They wear rolind their head a striped cotton handkercbief."­
Ferd. Columb., cap. 71. (Churchill, .,01. ii.) Was this kind of head­
dress taken for a turban? (Gareis, Origen de los Ind., p. 303). I am 
surprised that people of these regions should have worn a head.dress; but, 
what is more curious still, Pinzon, in a .,oyage which he made alone to 
the coast of Paria, the particulars oC which ha.,e been transmitted to DB 
by Peter Martyr of Anghiera, professes to ha.,e seen nati.,es who were 
clothed: .. Incolas omnes genu tenus mares, fceminas surarnm tenus, gol­
sampinis 'fe~bus amictos simplicibDB repererunt; sed virol more Turco­
rum insuto minutlm gossypio ad belli U8um duplicibus." (The nati.,es 
were clothed in thin cotton garments; the men's reaching to the knee, 
and the women's to the calf of the leg. Their war.dre&a was thicker, and 
c~sely stitched with cotton after the Turkish manner.}-Pet. Martyr, dec. 
ii., lib. vii. Who were these people described as being comparatively 
civilized, and clothed with tunics (like those who lived on the lummit oC 
the Andes), and seen ou a ooast, where before and since the time or 
Pinzon, only naked men have ever been seen ? 

YOLo I. Z 
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see the inhabitant. of Faria, and those of the island of 
Trinidad, ~ made, more civilized (de buena conver­
BBCion), tmd whiter than the natives whom he had previously aeen.... Tbia certaiDly did not mean that the Pariagoto. 
are white. The ~hter colour of the akin or the nativei', 
and the great coolness of the mornings on the coast of 
Paria, seemed to confirm the fantastic h~otheais which that; 
great man had framed, respecting the uregularity of the 
ounature of the earth, and the height or the plains in this 
region, which he regarded 88 the effect or an extraol'dinary 
swelling of the globe in the direction of the parallels of 
latitude. .Amerigo Veapucci (in his pretended jim voyage, 
apparently written from the narratives of other navigators) 
comparee the nativeB to the Tartar natiODB,t not in regard 
to tlieir colour, but on account of the breadth of their faces, 
and the general expreBBion of their physiognomy. 

But it it be certain, that at the end of the fifteenth cen· 
~ th81'8 were on the. coaat of Cumana. a few men with 
whIte skins, 88 there are in our days, it must not thence 00 
concluded, that the natives of the New World exhibit Mary. 
where a similar organization of the dermoidal s,rstem. It 
ill not 1688 inaaeurate to say, that they are iiJl copper­
coloured, than to affirm. that they would not have a tawny 
hue, if the]" were not exposed to the heat of the SUD, 
or tanned by the action of the air. . The natives may 
be divided into two very unequal portions with respect 
to numbers; to the first belong the Eaquimaux of Green· 
land, of I.abrador, and the northern coaat of Hudson's 
Bay, the inha.bitants of Behring'. Straits, or the peoinaula 

* Clmrchill'lI Collection, 'YOL iL Herrera, pp. 80, 83, 8'. lIf_, 
Bist. del NoeYO Mundo, 'fol. i., "EI colOI' era buo como 811 replar en 
101 Indios, pero DIU eIaro que ell lu ielu _ocidae." (Their colour 
was dark, as is UfUal among the Indiana; bu IigIater than that of the 
people of the islands prmou.ly kDown.) The miaioDariell are accaaColDed 
to call those Indima who are less black, .. tawny, .Ai/iBlt, UMf _ 
."",., "Ai/,.-GumiDa, Hist. de l'Orenoque, 901. i., chap. 'f., f 2. 
Such incorrect upreIIIions lDay mislead those who are .ot accalllomed te 
the engerationa in wbich trawlers often indolp. • 

t Volta Don lDuitulD specioai aullt, qaoniam lataa facIee TutuiiI adai. 
milatas~. (Their ____ are DOt. Iumclaome, tIaeir cIIeek-
lIonea beiIlr; breed lihI those of die Tartara.)-Ammci Vptpatii Nul. 
ptio Prime, in GI'JD'. Orbis NO'fUS, 1665. 
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or Aluka, and of Prince William's Sound. The eastern and 
western branches· of this polar race, the Esquimaux and 
the Tschougases, though at the vast distance of eight hun­
dred. leagues apart, are united by the most intimate ana­
logy of languages. This analogy erlends even to the in­
habitants of the north-east of Asia; for the idiom of the 
Tachouktschest at the mouth of the Anadir, has the same 
lOOts as the language of the Esquimaux who inhabit the 
eout of America opposite to Europe. The Tschouktsches 
are the Esquimaux of Asia. Like the Malays, that hyper­
borean race reside only on the sea-coasts. They are almost 
all ·smaller in stature than the other Americans, and are 
quick, lively, and talkative. Their hair is almost straight, 
and black; but their skin (and this is very characteristic of 
the race, which I shall d~ipte under the name of Techou­
gaz-Eequimaux) is originally_whitish. It is certain that 
the children of the Greenlanders are born white; some re­
tain that whiteness; and often in the brownest (the most 
tanned) the redness of the blood is seen to appear on their 
cheeks.: 

The second portion of the natives of America includes 
aJl those nations which are not Tschougaz-Esquimaux, be­
ginning from Cook's River to the Straits of Magellan, from 
the 'C'galjachmouzes and the Kinaese of Mount St. Elias, 
to the Puelches and Tehuelhets of the southern hemisphere. 
The men who belong to this second branch, are taller, 
stronger,' more warlike, and more taciturn than the others. 
They J?resent also very remarkable di1ferences in the colour 
or theIr skin. In Mexico, Peru, New Grenada, Quito, on 
the banks of the Orinoco and of the river Amazon, in every 
part of South America which I have explored, in the p'lains 
88 well 88 on the coldest table-lands, the Indian children 
of two or three months old have the same bronze tint 88 

• Vater, in Mithridates, vol. iii. Egade. Krantz, Hearne, Macken.ie, 
Portlock, ChwostofF, DavidofF, ResanofF, Merk. and Billing, have de­
Beribed the great family of thele Tschougaz-Esquimaux. 

1" I mean here only the Tschouktsches who have fixed dwe1lin(_plaou,· 
for the wandering Tschouktschea approach verJ near the Koriak.. . 

.t KraIIt., Hilt. of Greenland, 1667, tom. i. Greenland does not 
_ to have been inhabitsd in the eleventh century; at leut the EaquL.. 
lUaU appeared only in the fourteenth, coming from the weat. 

z2 
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is observed in adults. The idea that the natives may be 
whites tanned by the air and the sun, could never have 
occurred to a Spanish inhabitant of Quito, or of the banks 
of the Orinoco. In the north-east of America, on the con­
trary, we meet with tribes among whom the children IIl8 
white, and at the age of virility they acquire the bronze 
colour of the natives of Mexico and Peru. Michikinako~ 
chief of the Miamis, had his arms, and those :parts of hie 
body not exposed to the sun, almost white. This difference 
of hue between the parts covered and not covered is never 
observed among the natives of Peru and Mexico, even in 
families who live much at their ease, and remain almost con­
stantly within doors. To the west of the Miamis, on the 
coast opposite to Asia, among the Kolouches and Tcbin­
kitans. of Norfolk Sound, grown-u:p girls, when they have 
washed their skin, display the whIte hue of Europeans. 
This whiteness is found also, according to some account~ 
among the mountaineers of Chile.t 

These facts are very remarkable, and contrary to the 
opinion so generally spread, of the extreme conformity of 
orga,nUation among the natives of America. If we divide 
them into Esquimaux and non-Esquimaux, we readily 
admit that this classification is not more philosophical 
than that of the ancients, who saw in the whole of the ha­
bitable world only Celts and Scythians, Greeks, and Barba­
rians. When, however, our purpose is to group numerous 
nations, we gain something by proceeding in the' mode of 
exclusion. All we have sought to establish here is, that, 
in se:parating the whole race of Tschougaz-Esquimaux, there 
remam still, among the coppery-brovm Americans, other 
races, the children of which are born white, without our 
being able to prove, by going back as far as the history 
of the Conquest, that they have been mingled with Eu­
ropean blood. This fact deserves to be cleared up by tra-

* Between 540 and 58°' of latitude. These white nations him! been 
visited luccessively by Portlock, Marchand, Baranoff, and Davidof". 
The Tchinkitans, or Schinkit, are the inhabitants of the island of Sitka. 
Vater, Mithridates, vol. iii., p. 2. Marchand, Voyages, vol. ii. 

t Molina, Saggio sull' lstoria Nat. del Chile, edit. 2, p. 293. liar 
we believe the existence of those blue eyes of the Boroas of Chile aDd 
Gnayanas of Uruguay, represented to us as nations of the race of 0tIiD.? 
Azlll"ll, Voyage, tom. ii. 
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vellera who may possess a knowledge of physiology, and 
may have opportunities of examining the brown cliildren 
of the Mexicans at the age of two years, as well as the 
whi~ children of the Miamis, and those hordes. on· the· 
Orinoco, who, living in the most sultry regions, retain 
.during their whole life, and in the fulness of their strength, 
the whitish skin of the Mestizoes. 

In man, the deviations from the common type of the 
whole race are apparent in the stature, the physiognomy, 
or the form of the body, rather than on the colour of the 
skin.t It is not so with animals, where varieties are found 
more in colour than in form. The hair of the mammi­
ferous class of animals, the feathers of birds, and even the 
scales of fishes, c~ their hue, according to the length­
ened influence of liglit and darkness, and the intensity of 
heat and cold. In man, the colouring matter seems to 
be deposited in the epidermis by the roots or the bulbs of 
the h8.ir:: and all sound observations prove, that the skin 
varies in colour from the action of external stimuli on in­
dividuals, and not hereditarily in the whole race. The Esqui­
mam: of Greenland and the Laplanders are tanned by the 
influence of the air; but their children are born white. 
We will not decide on the changes which nature may have 
produced in a space of time exceeding all historical tra­
(lition. Reason stops short in these Dlatters, when no 
longer under the guidance of experience and analogy. 

All white-skinned nations begin their cosmogony by white 
men; they allege that the negroes and all tawny people 
have been blackened or embrowned by the excessive lieat of 
the sun. This theory, adopted by the Greeks,§ though it 
did not pass without contradiction,1I has been propagated 

• These whitish tribes are the Guaycas, the Ojos, and the Maqui. 
ritares. 

t The circumpolar nations of the two continents are small and squat, 
though of races entirely difFerent. 

;J: Adverting to the interesting researches of M. Gaultier, on the 
organisation of the human skin, John Hnoter observes, that in several 
animals the colorating of the hair is independent of that of the skin. 

i Strabo, !iv. xv. 
U Onesicritns, apud Strabonem, lib. :xv. Alexander's expedition 

appears to have contributed greatly to fix the attention of the Greeks on 
the great question of the infiuence of climates. They had learned from 
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even to our own times. Bu1fon baa repeated inll'08e what 
Theodectea had expressed in verse two thoUllm years be­
fore: "that nation! wear the livery of the climate in which 
they live." If history had been written br black nations, 
they would have maintained what even .Iit'urOpeldla havtt 
recently advanced,- that man WJI8 oriRinally black, or of & 

very tawny colour; and that mankind bave become white in 
some l'IIAl68, from the e1feot of civilization and pzogreuive 
debilitation, as animala, in a state of domestication, pUll from 
dark to lighter colours. In plants and in animals, accidental 
V&1'ieties, formed under our own eyes, have become fiDeI, 
and have been propagated;t but nothing proves, that in the 
present state of liuman organization, the di.fl8rent l'II08II of 
black, yellow, ooppeNlOloured, ami white men, when they 
remain unmixed, deviate consid.erably from their primime 
type, by the influence of climate, of food, and other extemal 
egan •• 

These opinion! are founded on the authority of Ulloa.f 
That learned writer IlaW the Indians of Chile, of tim And. 
of Peru, of the burning coasts of Panama, and. thOle of'Loui­
siana, situated in the northern temperate zone. He had 
the accounts of travellers, that in Hindostsn th6 nations of the lOuth were 
of darker colour thin those of the north, near the mountain.: and thl!1 
IUPPOled that they were both of the .. me race. 

• See the work of Mr. Prichard, abouumg with cariou ~ 
"Reaearchea into,the Ph)'lica1 Hiatory of Man. 1813," p. 2811. 

t For example, the sheep with very short lege, called ___ "" in 
Connecticut, and elI:amined by Sir Everard Home. This variety datea 
only from the year 1791. 

:I: "The Indians [Americana] are of a copp ..... eol_. which by the 
actiOll of the sun and the air grows darker. I mllltl'elllll'k, that neidaer 
heat nor cold producea any sensible cbange in the colov, 80 tbat tile 
Indians of the Cordilleras of Peru are easily confounded with thOle of the 
hotteat plains I and those who live under the l.iIle canDOt be diBtiagaished. 
hy their colour. from those who inbabit the fortieth degree of north and 
south latitude."-Notieiu Americanas. No ancient author hu 10 clearly 
stated the two forms of reasoning. by which we still elI:plain in OQr days 
the diJfcrencea of colour and features among neirhhoaring Uti_, as 
TacituJ. He makes a just distinction between the ioftueace uf alimatle, 
and hereditary diapoaitions; and, lilloe a philosopher penuaded. of our pr0-
found ignorance of the origin of things, he leavea the qlleation undecided. 
"HabituJ cOI'porum varii; atque ex eo argumenta. _ dllrante originis 
vi, sea procurrentibua in diveraa terris, poaitio caeU corporibu .. abita .. 
dedit."-Apioola. cap. Ii. 
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the good fortnne to Jive at a period when theories Were len 
numerous; and, like me, he was strqck by Beein~ the natives 
equally bronzed under the Line, in the cold climate of the 
Cordilleras, and in the plains. Where dift'erenoes of colour 
are observed, they depend on the race. We shall soon And 
an the burning banks of the Orinoco Indialls with a. 'W'hitiBh 
akin. DU'1'tm8 ~ tM eat. 

ClUPTJ:B X. 

Second abocle at Cumlllll.-Earthquakea.-Extraordinary Meteon. 

W:s remained a month longer at Cumau; emp~ ~ 
selves in the neoelsary preparations for our propOsen visit 
to the Orinoco and the Rlo Negro. We hAd to choose 
8uch instruments &8 could be most easily tra.nsporied in 
DlllTOW boats; and to engage guides for an inlana journey 
of ten months, across a country without communication 
with the coasts. The astronomic8l determination of places 
being the most important object of this undertaking, I felt 
desirous not to miss the observation of an eclipse of the B1Dl, 
which was to be visible at the end of October: and in con­
sequence I preferred remaining till that period at ewaana; 
wliere the sky is generally clem' and serene. It was now 
too late to reach the banks of the Orinoco before October; 
and the high valleys of Caracas promised less favourable 
opportunities, on account of the vapours which aoownulate 
round the neighbouring mountain •. 

I Wall, however, nem' being compelled by a deplorable 
occurrence, to renounce, or at least to delay for a long time, 
my journey to the Orinoco. On the 27th of October, the 
day before the eclipse, :we went as usual, to take the air on 
the shore of the gulf, and to observe the instant of high 
water, which in those parts is only twelve or thirteen inches. 
It was eight in the evening, and the breeze was not yet 
stirring. The sky was cloudy; and during a dead calm it was 
excessively hot. We crossed -elle beach which se~arates the 
suburb of the Gu.aYJk::a Indians from the emba.rea.dero. 
I heard some one w . g behind us, and on turning, I laW 
a tall man of the colour of the Zambos, naked to the waist.; 
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lIe held almost over my head a f71acaM, which is a great 
stick of palm-tree wood, enlarged to the end like a cluo. I 
avoided the stroke by leaping towards the left; but M. Bon­
pland, who walked on my right, was less fortunate. He did 
not see the Zambo so soon as I did, and received a stroke 
",bove the temyle, which levelled him with the ground. We 
were alone, Without arms, half a league from any habitation, 
on a vast plain bounded by the sea. The Zambo, instead 
of attacking me, moved off slowly to pick up M. Bonpland's 
hat, which, having somewhat deadened the violence of the 
blow, had fallen off and lay at some distance. .Alarmed at 
seeing my companion on the ground, and for some moments 
senseless, I thought of him only. I helped him to raise 
himself, and pain and anger doubled his strength. We ran 
toward the Zambo, who, either from cowarruce, common 
enough in people of this caste, or because he perceived at a 
distance some men on the beach, did not Walt for us, but 
ran off in the direction of the Tunal, a little thicket of cactus 
and arborescent avicennia. He chanced to fall in running; 
and M. Bonpland, who reached him first, seized him round 
the body. The Zambo drew a long knife; and in this un­
equal struggle we should infallibly have been wounded, if 
some Biscayan merchants, who were taking the air on the 
beach, had not come to our assistance. The Zambo seeing 
himself surrounded, thought no longer of defence. He again 
ran. away, and we pursued him throu~h the thorny cactuses. 
At length, tired out, he took shelter m a cow-house, whence 
he suffered himself to be quietly led to prison. 

M. Bonpland was seized witli fever during the night j but 
being endowed with great energy and fortitude, and p0s­
sessing that cheerful disposition which is one of the most 
precious gifts of nature, he continued his labours the next 
day. The stroke of the macan.a had extended to the top of 
his head, and he felt its effect for the space of two or three 
months during the stay we made at Caracas. When stooping 
to collect plants, he was sometimes seized with gidclliiess, 
which led us to fear that an ~ternal abscess was forming. 
Happily these apprehensions were unfounded, and the ~p­
toms, at first alarming, gradually disappeared. The inha­
bitants of Cumana showed us the kindest interest. It was 
ascertained that the Z&lUbo was a native of one of the 
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Indian villages which surround. the great lake of Maracaibo. 
He had served on board a privateer belonging to the island 
of St. Domingo, and in consequence of a quarrel with the 
captain he had been left on the coast of Cumana, when the 
ship quitted the port. Having seen the signal which we 
had fixed up for the purpose of observing the height of the 
tides, he had watched the moment when he could attack us 
on the beach. But why, after having knocked one of us 
down, was he satisfied with simply stealing a hat P In an 
examination he underwent, his answers were so confused and 
stupid, that it was impossible to clear up our doubts. Some­
times he maintained that his intention was not to rob us; 
but that, irritated by the bad treatment he had suft'ered on 
board the privateer of St. Domingo, he could not resist the 
desire of attacking us, when he heard us speak French. 
Justice is so tardy in this country, that ;prisoners, of whom 
the jail is full, may remain seven or eIght ;rears without 
being brought to trial; we learnt, therefore, With some satis­
faction, that a few days after our departure from Cumana, 
the Zambo had succeeded in breaking out of the castle of 
San Antonio. 

On the day after this occurrence, the 28th of October, 
I was, at five in the morning, on the terrace of our house, 
making preparations for the observation of the eclipse. The 
weather was fine and serene. The crescent of Venus, and 
the constellation of the Ship, so splendid from the disposi­
tion of its immense nebulm, were lost in the rays of the 
rising sun. I had a complete obstlrvation of the progress and 
the close of the eclipse. I determined the distance of the 
horns, or the differences of altitude and azimuth, by the 
passage over the threads of the quadrant. ' The eclipse ter­
minated at 2h 14' 23'4" mean time, at Cumana. 

During a few days which preceded and followed the eclipse 
of the sun, very remarkable atmospherical phenomena were 
observable. It was what is called in those countries the 
season of winter; that is, of clouds and small electrical. 
showers. From the 10th of October to the 3rd of N ovem­
ber, at nightfall, a reddish vapour arose in the horizon, and 
covered, in a few minutes, with a veil more or less thick, 
the azure vault of the sky. Saussure's hygrometer, far 
from indicating greater humidity, often went 'back from 
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90" to 83°. The heat of the da:y was from 28° to 32", which 
for this part of the torrid zone 18 very conaiderable. S0me­
time .. in the midst of the night, the vapours disappeared in 
an. instant; and at the moment when I had arranged ~ 
instruments, clouds of brilliant whiteneu collected at tht. 
zenith, and extended towards the horizon. On the 18th 
of October these clouds were BO l'eID8l'kably tranapazent, 
that they did not hide Btars even of the fourth magnitude. 
I could distinguish BO perfectly the spots of the moon, tW 
it might have been supposed its disk was before the clouds. 
The latter were at a prodigious height, diapoaed in banda, 
and at equal distances, lUI from the effect of electric re­
pulsions :-thes9 small masses of vapour, similar to thoee 
I II80W above my head on the ridge Of the highest Andes, 
are, in several languages, designated by the name of iJu#p. 
When the reddish vapour spread lightly over the sky, tie 
great stars, which in genersJ, at Cwriana, scarcely acintillate 
below 20° or 25°, did not retain even at the zenith, their 
steady and planetary light. They scintillated at all alti· 
tudeS, as a.rter a heavy storm of rain.· It was curious that 
the vapour did not affect the hygrometer at the surface or 
the earth. I remained a part of the night seated in a 
balcony, from which I had III view of a great part of the 
horizon. In every climate I feel a peculiar interest in fiJiDg 
my eyea, when the sky is serene, on some great conatel· 
lation, and seeing groups of vesicular vapours appear and 
augment,' as around a centrsJ nucleus, then, dis&ppearing. 
form themselves anew. 

After the 28th of October, the reddish mist became 
thicker than it had previously been. The heat of the nigh. 
, * I haw not observed any direct relation between the ICintiDation of 
the stars and the dryness of that part of the atmosphere opeD to oar 
resesrches. 1 bave often _ at Cumana a great aclntillatlon of the stars 
of Orion and Sasittariua, wilen SaUlsure's hygrometer... at 85·. At 
other times, these same stars, considerably elevat.ed above the horiIon, 
emitted a steady and planetary light, the bygrometer being at 90· or 9:1°. 
Probably it is not tbe quantity of vapour, but the manner in which it .. 
difFused, and more or less diBB01.ed in tbe air, wbich determines the scin· 
tlllation. The latter I. invariably attended with a coloration of light. It 
is remarkable enoaab, tbat, in northern eountries, at a time when die 
atmosphere appean perfectly dry, the aclntillation is most deeKled in WI1 
eold weather. 
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seemed stifling, though the thermometer rose only to 2f>O. 
The breeze, which generally refreshed the air from eight or 
nine o'clock in the evening, was no longer felt. The atmo­
sphere was burning hot, and the parched and dusty ground 
was cracked on every side. On the 4th of November, about 
two in the afternoon, large clouds of peculiar blacknesa 
enveloped the high mountains of the Brigantine and the 
Tataraqual. They extended by degrees 88 far .. the zenith. 
About four in the afternoon thunder was heaM over our 
heada, at an immense height, not regularly rolling, but 
with a hollow and often interru~ted sound. At the moment 
of the strongest electric explo81on, at 4h 12', there were two 
shocks of earthquake, which followed each other at the 
interval of fifteeIi seconds. The people ran into the streets, 
uttering loud cries. M. Bonplai:J.d, who was leaDing over­
a table examining plants, was almoat thrown on the floor. 
I felt the shock very strongly, though I waa lying in a 
hammock. Its direction W88 from north to south, which 
is rare at Cumana. Slaves, who were drawing water ffom 
a well more than eighteen or twenty feet deep, near the 
river Manzanares, heard a noile like the explosion of a 
strong charge of gunpowder. The noile seemed to come 
from the bottom of the well; a very ourious phenomenon, 
though very common in most of the countries of America 
which are exposed to earthquakes. 

A. few minutes before the first shock there was a very 
'riolent blast of wind, followed by electrical rain falling 
in great drops. I immediately tried the atmoBpherical 
electricity by the electrometer of Volta. . The smaill balls 
separated four lines; the electricity often changed from 
positive to negative, as is the case during storms, and, in 
the north of ~e, even sometimea in a fall of snow. The 
sky remained cloudy, and the blast of wind was followed 
by a dead calm, which lasted all night. The sunset pre­
sented a picture of extraordinary m~cence. The truck 
veil of clouds was rent asunder, l1.li m shreds, quite near 
the horizon; the sun appeared at 12 degrees of altitude 
on a sky of indigo-blue. Its disk. was enormoualy en­
larged, distorted, and undulated toward the edget. Th& 
clouds were gilded; and fascicles of divergent raya, l'efleot . 
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.ing the most brilliant rainbow hues, extended over the 
heavens. A great cr-owd of people assembled in the public 
square. This celestial phen-omenon,-the earthquake,-the 
thunder which accompanied it,-the red vapour seen during 
so many days, all were regarded as the effect of the 
eclipse. 
. About nine in the evening there was another shock, much 
Iili~hter than the former, but attended with a subterraneous 
nOIse. The baroI)1eter was a little lower than usual; but 
the progress of the horary variations or small atmospheric 
tides, was no way interrupted. The mercury was pr6cisely 
at the minimum of height at the moment of the earthquake; 
it continued rising till eleven in the evening, and sank again 
ijll half after four in the morning, conformably to the law 
which regulates barometrical v~tions. In the night be-
1;ween the 3rd and 4th of November the reddish vapour 
was so thick that I could not distinguish the situation of 
the moon, except by a beautiful halo of 20" diameter. 

E!carcely twenty-two months had elapsed since the town 
of Cumana had been a1most totally destroyed by an earth­
quake. The people regard vapours whIch obscure the 
horizon, and the subsidence of wind during the night, 88 
infallible prognostics of disaster. We had frequent visits 
from persons who wished to know whether our instruments 
indicated new shocks for the next day; and alarm was great 
and general when, on the 5th of November, exactly at the 
same hour as on the preceding day, there W88 a violent 
gust of wind, attended by thunder, and a few drops of rain. 
No shock was felt. The wind and storm returned during 
five or six days at the same hour, a1most at the same minute. 
The inhabitants of Cumana, and of many other places be­
tween the tropics, have long since observed that atmosphe­
rical changes, which are, to appearance, the most accidental, 
succeed each other for whole weeks with astonishing regu­
larity. The same phenomenon occurs in summer, in the 
temperate zone; nor has it escaped the perception of astro­
nomers, who often observe, in a serene sky, during three or 
four days successively, clouds which have collected at the 
same part of the firmament, take the same direction, and 
djssolve at the same height; sometimes before, sometimes 
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after the passage of a star over the meridian, consequently 
within a few minutes of the same pom.t of true time.-

The earthquake of the 4th of November, the first I had 
felt, made the greater impression on me, as it was accom .. 
panied with remarkable meteorological variations. It was, 
moreover, a positive movement upward and downward, and 
not a shock· by undulation. I dId not then imagine, that 
after a long abode on the table-lands of Quito and the coasts 
of Peru, I should become almost as fa.milia.r with the abrupt 
movements of the ground as· we are in Europe with the 
sound of thunder. In the city of Quito, we never thought 
of rising :trom our beds when, during the night, subterra­
noous rumblings (bramidos), which seem always to come 
from the volcano of Pichincha, announced a shock, the force 
of which, however, is seldom in ,roportion to the intensity 
of the noise. The indifference 0 the inhabitants, who bear 
in mind that for three centuries past their city has not been 
destroyed, readily communicates itself to the least intrepid 
traveller. It is not so much the fear of the danger, as the 
novelty of the sensation, which makes so forcible an impres­
sion wnen the effect of the slightest earthquake is felt for 
the first time. 

From our infancy, the idea of certain contrasts becomes 
fixed in our minds: water apyears to us an element that 
moves; earth, a motionless and mert mass. These impressions 
are the result of daily e~erience; they are connected with 
everything that is transmItted to us by the senses. When 
the shock of an earthquake is felt, when the earth which 
we had deemed so stable is shaken on its old foundations. 
one instant suffices to destroy long-fixed illusions. It is like 
awa\ening fioom a dream; but a painful awakening. We 
feel that we have been deceived by the apparent stability 
of nature; we become observant of the least noise; we 
:mistrust for the first time the soil we have so long trod 
with confidence. But if the shocks be repeated, if they 
become frecJ.uent during several successive days, the un­
certainty qmckly disappears. In 17~4, the inhabitants of 
Mexico were accustomed to hear the thunder roll beneath 

* M. Arago and I paid a great deal of attention to this phenomenon 
during a long series of obse"ations made in the year 1809 and 1810, at 
the Obsenatory of P!Iria. with the vicnr of verifyiDg the decliDatioll of the 
.tan. 
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their feet,- as it is hesrd by 118 in the region of the clouds. 
Confidence easily ~ up in the human breast: on the 
coasts of Peru we become accustomed to the undulations 
of the ground, as the sailor beoOmee accustomed. to the 
toBling of the ship, caused by the motion of the waves. 

The reddish vapour which at Cumana had spread a mist 
over the horizon a little before sunset, ~eared after 
the 7th of November. The atmosphere res its former 
purity, and the firmament ~~r:d, at the zenith, of that 
o.eep blue tint peculiar to tes where heat, light, and 
a great equali~ of electric charge seem all to promote the 
most ~ect_ diasolution of water in the air. I observed, on 
the ~ht of the 7th, the immersion of the second satellite 
of Jupiter. The belts of the planet were more distinct than 
I had ever seen them before. 

I ~d .. part of the night in comp~ the intensity 
of the light emitted by the beautiful stars which shine in the 
southern sky. I purSued this task carefully in both helni. 
spheres, at sea, and during my abode a.t Lima, at Guapquil, 
aild at Mexico. Nearly half a century has now elapeed 
since La. Oa.ille examined. that region of the sky which is 
invisible in Europe. The stars near the south pole are 
usually observed with so little perseverance and attention, 
that the p,&test changes may take place in the intenaity 
of t heir light and their own motion, without utronomers 
having the slightest knowl. of them. I think I have 
remarked changes of this kinCl in the constellation of the 
Crane and. in that of the Ship. I compared, at first with 
the naked. eye, the stars which are not very distant from 
each other, for the purpose of classing them a.cco~ to 
the method pointed out by Herschel, in a paper reaCt to 
the :Royal Society of London in 1796. I afterwards em· 
ploy ed diaphragms diminishing the aperture of the tales. 
cope, and coloured. and colourless glasses placed before the 
eye.glaas. I moreover made use of an instrument of re­
llexiim. calculated to bring simultaneously two stars into the 
field of the telescope, after having equalized their liIrht by 
receiving it with more or fewer rays at pleuure, reflected 
by the .uv8l'8d part of the mirror. 1 admit that these 
photometric procesaes are not very precise i but I believe 

• Lot bramidoe de Gumuuato. 
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the last, which ~rhapB had never before been employed, 
might be rendered nearly exact, by adding a scale of equal 
parts to the moveable fio8.me Gf the telescope of the sextant. 
It was by tr.king the mean of a great number of valuations, 
that I saw the relative intensity of the ~ht of the great 
stars decrease in the following manner: Sirius, Uanopus, 
a Centauri, Achemer, fJ Centaun, Fomalhaut, Rigel, Pro. 
cyon, Beteigueuse, £ Gf the Great Dog, 3 Gf the Great 
DGg, a of the Crane, a of the Peacock. These experiment. 
will become more interesting when traveliersshall have 
determined anew, at intervals of fortr or fifty years, some 
of thGBe changes which the celestial bodies seem to undergo, 
either at their surface or with respect to their distances frOm 
our p1ane~ system. 

After hanng made astronomical observations with the 
aame inatrument., in our nonhem climates and in the 
torrid zone, we are surprised at the effect produced in the 
latter (by the transparency of the air, and the len extinc.­
tion of light), on the clearness with which the double stars, 
the satellites of Jupiter, or certai.u nebulm, present them­
selves. Beneath a sky equally serene in appearance, it 
would seem B8 if mGre perfect mstruments were employed; 
80 much more distinct and well defined do the objects 
appear between the troJ,lics. It cannot be do~ted, that 
at the period when eq,umootial America shall become the 

. centre of extensive Civilization, physical astronomy will 
make immense improvements, in proportion B8 the skies 
will be explored WIth excellent glasses, in the dry and hot 
climates of Cumana, Coro, and the island of Margareta. 
I do not here mention the ri~Of the Cordi11eraa, becaUlle, 
with the ex: tion of some . h and nearl barren plains 
in Mexico ant Peru, the very e evated table-bas, in which 
the barometric pressure is from ten to twelve inches .. 
than at the level Gf the sea, hale a. misty awl extremely 
variable climate. The extreme purity of the atmosphere 
which constantly prevails in the low· regions during the 
dry season, counterbalances the elevation of site and the 
rarity of the air on the table-lands. The elevated strata 
of the atmosphere, when they envelope the ridges of moun~ 
tains, undergo rapid changea in their transparency. 

The night of the 11th Gf November 'WU cOol and ex-
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tremely fine. From half after two in the morning, the most; 
extraordinary luminous meteors were seen in the direction 
of the east. M. Bonpland, who had risen to enjoy the 
freshness of the air, perceived them first. Thousands of 
bolides and falling stars succeeded each other during the 
space of four hours. Their direction was very regular 
from north to south. They filled a space in the sky ex. 
tending from due east 30" to north and south. In an 
am1?litude of 60" the meteors ·were seen to rise above the 
honzon at E.N.E. and at E., to describe arcs more or less 
extended, and to fall towards the south, after having followed 
the direction of the meridian. Some of them attained 8. 
height of 40", and all exceeded 250 or 30". There was very 
little wind in the low regions of the atmosphere, and that 
little blew from the east. No trace of clouds was to be 
seen. M. Bonpland states that, from the first appearance 
of the phenomenon, there was not in the firmament a 
space eqUal in extent to three diameters of the moon, which 
was not filled every instant with bolides and fulling stars. 
The first were fewer in number, but as they were of difi'eren1i 
sizes, it was impossible to fix the limit between theM two 
classes of phenomena. All these meteors left; luminous 
traces from five to ten degrees in length, as often happens 
in the equinoctial regions. The phosphorescence of these 
traces, or luminous bands, lasted seven or eight seconds. 
Many of the falling stars had a very distinct nucleus, as 
large as the disk of Jupiter, from which darted sparks or 
vivid light. The bolides seem to burst as by explosIOn; but 
the largest, those from 10 to 10 15' in diameter, disappeared 
without scintillation, leaving behind them phosphorescent 
bli.uds (trabes) exceeding in breadth fifteen or twenty 
minutes. The light of these meteors was white, and not 
reddish, which must doubtless be attributed to the absence 
of vnpour and the extreme transparency of the air. For 
the same reason, within the tro{l~cs, the stJu's of the first 
magnitude have, at their rising, a light decidedly whiter than 
in Europe. 
. Almost all the inhabitants of Cumana witnessed this pha. 
nomeuon, because they had left their houses before folur 
o'clock, to attend the early morning mass. They did n05 
behold these bolides with indifference; the oldest among 
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them remembered that· the great earthquakes of 1766 were 
preceded by similar phenomena. The Guaiqueries in the 
Indian suburb alleged "that the bolides began to appear 
at one o'clock j and that as they returned from fishing in 
the gulf, they had perceived very small falling stars to­
wards the east." They assured us that igneous meteors 
were extremely rare on those coasts afl;er two o'clock in 
the morning. 

The phenomenon ceased by degrees afl;er four o'clock, 
and the bolides and falling stars became less frequent j but 
we still distinguished some to north-east by their whitish 
light, and the rapidity of their movement, a quarter of an 
hour afl;er sunrise. This circumstance will appear less ex­
traordin,l.ry, when I mention that in broad daylight, in 
1788, the interior of the houses in the town of Popayan 
was brightly illumined by an aerolite of immense magni­
tude. It passed over the town, when the sun was shining 
clearly, about one o'clock. M. Bonpland and myself, during 
our second residence at Cumana, after having observed, on 
the 26th of September, 1800, the immersion of the first 
satellite of Jupiter, succeeded in seeing the planet distinctly 
with the naked eye, eighteen minutes after the disk of 
the sun had appeared in the horizon. There was avery 
slight vapour in the east, but Jupiter appeared on an azure 
sky. Tliese facts bear evidence of the extreme purity and 
transparency of the atmosphere in the torrid zone. The 
mass of diffused lighi! is the less, in proportion as the va­
pours are more perfectly dissolved. The same cause which 
checks the diffusion of the solar light, diminishes the ex­
tinction of that which emanates either from bolides from 
Jupiter, or from the moon, seen on the second dayafterits 
conjunction. The 12th of November was an extremely hot 
day, and the hygrometer indicated a very considerable de­
gree of dryness for those climates. The reddish vapour 
clouded the horizon anew, and rose to the height of 14°. 
This was the last time it appeared that year; and I must 
here observe, that it is no less rare under the fine sky of 
Cumana, than it is common at Acapulco, on the western 
cQaSt of Mexico. 

We did not neglect, during the course of our journey 
from Caracas to the Rio Negro, to enquire everywhere, 

VOL. I. 2 A 
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whether the meteon of the 12th of N <mmlber had beea 
perceived. In a wild country, where the greater number 
of the inhabitants sleep in the open air, BO extzao~ 
a phenomeBon could not fail to be remarked, unless It 
had been concealed from observation by cloud.. The Ca­
puchin missionary at San Fernando de Apure,. a village 
situated amid the savannahs of the province of Varinas ; 
the Franciscan monks stationed near the cataracta of the 
Orinooo and at Mama, t on the bUlks or the Rio Negro; 
had seen numberl.esa falliDg-stars and bolides illumine the 
heav8D.S. Maroa is lOuth-west of Cumana, at one hun­
dred and seventy-four leagues distance. All these ob8el'VerB 
compared the phenomeJlon to brilliaut fireworks; and it 
lasted from three till six in the morning. S~ or the 
monks had marked the day in their rituals; others had 
DOted it by the proximate festivals or the Church. Un­
fortunately, none of them could recollect the direction at 
the meteors, or their appanmt height. From the position 
of the mountains. and thick forests which surround the 
lfissions of the Cataracts and the little village of Maroa, 
I presume that the bolides were still visible at 20" above 
the horizou. On my arrival at the BOutham extremity of 
Spanish Guiana, at tho little fort of San Carlos, I found 
BOme Portuguese, who had gone up the Rio Negro from 
the Mission of St. Joseph of the Maravitana. They assured 
me that in that pari; Of Brazil the phenomenon had been 
perceived at least 18 far as San Gabriel dI8 Cachoeiras, 
consequently as far as the equatol' itself.: 

I was forcibly struck by the immense height which these 
bolides must have attained, to have rendered them visible 
simultaneously at Cumana, and on the frontiers of B~il, in 
a line of two hundred and thirty leagues in length. But 
what was mv astonishment, when, on my return to Europe, 
I learned tiiat the same phenomenon had been perceived 

* N. Jat. 7' 53' 12'; W.loag. 70' 20'. 
t N.lat. 2° 42' 0"; W.long. 70' 21'. 

:I: A little to the north-weat of San Antonio de Castanheiro. I did not 
meet with any penons who bad obsened this meteor, at Santa Fe.de 
Bogo~, at Popayan, or ill the 80utheru hemisphere, at Quito and Peru. 
Perhaps the ltate of the atmOlphere, 110 changeable ill these westera 
egioDa, preYented oblervation. . 
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on an extent of the globe 'Of 64° of latitude, ami 91° of 
longitude; at the equator, in South America, at. Labrador, 
and in Germany! I saw IWcidentally, during my passage 
from Philadelphia to Bordeaux,· the corresponding obsel'­
vation of Mr. Ellioot (lat. 30" 42); and upon my retum. 
from N aplea to Berlin, I read the account of the Moravian 
missionaries among the Esquim&ux, in the Bibliotkelc or 
Gottingen. 

The following is a. succinct enumeration of the facts.: 
1st. The fiery meteors were seen in the east, and the east. 
north-east, at 40° of elevation, from 2h to 6h at Cuma.na 
(lat. 10° 27' 52"', long. 66° 30'); at Porto Cabello (lat. 
10" 6' 52", long. 67° 5'); and on the frontiers of Brazil, 
near the equator, in long. 70° west of the meridian. of 
Paris. 2nd. In French Guiana (lat. 4° 56', long. 54° 35,), 
"the northern part of the sky was suffused with fire. N um­
berle88 falling-stars traversed the heavens during the apace 
of an hour and a half, and shed 80 vivid a. light, that thoee 
meteors might be compared to the· blazing sheaves which 
shoot out from fireworks." The knowledge of this fact rests 
upon the highly trustworthy testimony of the Count de 
Marbois, then living in exile at Cayenne, a victim to his 
lOVe> of justice and of rational, constitutional liberty. 3rd. 
Mr. Ellicot, astronomer to the United States, having com­
pleted his trigonometric oJ.>erations for the rectification of 
the limits on the Ohio, bemg on the 12th of November in 
the ~ of Florida, in latitude 21;0, and longitude 81° 50', 
saw ill all parts of the sky, «as many meteors as stars, 
moving in all directions. Some appeared to fall perpendicu-
12ly; and it was expected every minute that they :IV?uld 
drop into the vessel." The sa'!tle phenomenon was'perceived. 
upon the American continent as far as latitude 30~ ~', 
4th. In Labrador, at Nain (lat. 56° 55'); and Hoft'enthal 
(lat. 580 4,); in Greenland, at Lichtenau (lat. 61° 5'), and 
at New Herrnhut (lat. 64° 14', long. 52° 20'); the Esqui­
maux were terrified at the enormous quantity of bolides 
which fell durin~ twilight at all points of the firmament, 
and some of which were said to be a. foot broad. 5th. II!. 

• In the Memoirs of the Pennsylvanian Society. 

2.A. 2' 
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GermanI' Mr. Zeissing, vicar of Ittetsadt, near Weimar 
(lat. 50 59', long. 9° l' e88t), perceived, on the 12th of 
November, between the hours of six and seven in the mor­
ning (half-p88t two at Cumana), some falling-stars 'which 
shed a very white light. Soon after, in the direction of 
south and south-west, luminous rays appeared from four to 
six' feet long; they. were reddish, and resembled the lu­
minous track of a sky-rocket. During the morning twi., 
li~ht, between the hours of seven and eight, the sky, in the 
direction of south-west, W88 observed from time to time to 
be brightly illumined by white lightning, running in ser­
.pentine lines along the horizon. At night the cold in­
creBBed and the barometer rose. It is very probable, that 
the meteors might have been observed more to the east, in 
Poland and in Russia.... . 

The .distance from Weimar to the Rio Negro is 1800 
nautical leagues; and from the Rio Negro to Herrnhut in 
Greenland, 1300 leagues. Admitting that· the same fiery 
meteors were seen at points so distant from each other, we 
must sUP'pose that their height W88 at le88t 411 leagues. 
Near WeImar, the appearance like sky-rockets W88 observed 
in the south and south-e88t; at Cumana., in the east and 
east-north-e88t. We may therefore conclude, that number­
less aerolites must have fallen into the sea, between Africa 
and South America, westward of the Cape Verd Islands. 
But since the direction of the bolides was not the some at 
Labrador and at Cumana, why were they not perceived in 
.the latter place towards the north, as at Cayenne P W ~ can 
scarcely be too cautious on a subject, on which good obser­
vations made in very distant places are still wanting. I am 
rather inclined to think, that the Chayma Indians of Cumana 
did not see the Bame bolides as the Portuguese in Brazil and 
the missionaries in Labrador; but at the same time it cannot 
be doubted (and this fact appears to me very. remarkable) 
that in the New World, between the meridiaDs of 46° and 
82°, between the equator and 64° north, at the same hour, an 

• In Paris and in London the sky was cloudy. At Carlsruhe, before 
dawn, Iigbtriing was seen in the nortb.west and sontb-east. On tbe 13th 
of November a remarkable glare of light wu seen at the lIIIIIIe place m the 
south·east. . 
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immense number of bolides and falling-stars were perceived; 
and that those meteors had everywhere the same brilliancy, 
throughout a space of 921,000 square leagues. 

Astronomers who have lately been directing minute atten­
tion to falling-stars and their pa.rsJla.xes, consider them as 
meteors belonging to the farthest limits of our atmosphere, 
between the region of the Aurora. Borealis and that of the 
lightest clouds.. Some have been seen, which had not more 
than 14,000 toises, or about five leagues of elevation. The 
highest do not appear to exceed thirty leagues. They are 
often more than a hundred feet in diameter: and their swift­
ness is such, that they dart in a few seconds through a space 
of two leagues. . Of some which have been measured, the 
direction wns almost perpendicularly upward, or forming an 
angle of 50° with the vertical line. This extrem~fil:mark­
able circumstance has led to the conclusion, that t1 • g-stars 
are not aerolites which, after having hovered a long time in 
space, unite on accidentally entering into our atmosphere, 
and fall towards the earth. t 

Whatever may be the origin of these luminous meteors, it 
is difficult to conceive an instantaneous inflammation taking 
place in a region where there is less air than in the vacuum 
of our air-pumps; and where (at the height of 25,000 toises) 
the mercury in the barometer would not rise to 0·012 of a 
line. We have ascertained the uniform mixture of atmos­
pheric air to be about 0·003, only to an elevation of 3000 
toises; consequently not beyond the last stratum of fleecy 
clouds. It may be admitted that, in the first revolutions 
of the globe, gaseous substances, which yet remain unknown 
to us, have risen towards that region through which the 
fa!ling-stars pass; but accurate experiments, made uJ.lou 
mixtures of gases which have not the sa.me specific graVIty, 
show that there is no reason for supposing a superior stratum 
of the atmosphere entirely different from the mferior strata. 
Gaseous substances mingle and penetrate each other on the 

• According to the obBenations which I made on the ridge of the 
Andes, at an elevation of 2700 toises, on the mout01J8, or little white 
8eecy clouds, it appeared to me, that their elevation is sometimes not less 
than 6000 toises above the level of the coast. 

t M. Cbladni. who at first conaidind falling-stars to be allrolites, sub­
lequently abandoned that idea. 
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least'movement; and a uniformity of their mixture may have 
taken place in the lapse of ages, unlet18 we believe them to 
possess a repulsive action of which there is no example in 
those substances we can subject to our obsenatUm.s. Far­
ther, if we admit the existence of particular aerial fluids in 
the inaecessible regions at luminous meteom, of falling-stals, 
bolides, and the Aurora Borealis ; how can we conceive wily 
the wlloJe stratum at those :iuida does not· at onee ignite, 
but that the gaseous emanatioDs, like the clouds, occuPY ~ 
limited spaces P How can w& 8Up~ an eleetrieal explo8ion 

, without some vapours eoUected together, capable of contain­
ing unequa.l charges of electricity, in air, the mean tem~ 
rature of which is perhaps 25° below the :freezing point of 
the centigrade thermometer, and the mref'action or which is 
so considerable, that the compression of the electrical shock 
could scareely disengage my heat P These difficulties would 
in ~t part be removed, if the direction at the movement of 
falling-stars allowed us to consider them &8 bodies with a 
solid nucleus, &8 cosmic phenomena (belonging to space 
beyond the limits of our atmosphere), and not &8, telluric 
phenomena (belonging to our planet only): 

Supposing the meteom of Cumana to have been only at 
the usual height at which falling-stars in general move, the 
same meteors were seen aoove the horizon in places more 
than 310 leagues distant from each other.· How great a 
ti!sPosition to ineandescence must have prevailed on the 12th 
November, in the higher regions of -the atmosphere, to haTe 
rendered during four hours myriads of bolides and falling 
stars visible at tJae equator, in GreeDland, and in Germa.ny! 

M. :Benzenberg observes, that the same cause which ren­
ders the 'phenomenon more frequent, has also, an inftuence on 
the large size of the meteors, and the intensity of their light. 
In Europe, the greatest number of falling stars are 8fle:aon 
those nights on which very bright ones are mingled with very 
small ones. The periodical nature of the phenomenon aug­
ments the interest it excites. There are months in whicn 
M. Brandes has reckoned in our temperate zone only sixty 
or eighty falling-stars in one night; and in other months 

" It was this circumstance that .induced Lambert to propose the 
observation or falling-stars for the determination of terrestrial ~ugitades. 
He considered them to bl! celestia1signals seen at great distances. 
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their number has risen to tw() thouiand. Whenever one is 
observeQ, which has the diameter of Sirius 01' of Jupiter, we 
ate sure of -seeing the brilliant meteor succeeded by a great 
number of smaller ones. If the falling stan be very lI.umeo­
raus during oae nig,ht, it is probable that they will continue 
equally so during several weeks. It would seem, that in the 
higher regions of the atmosphere, nelU" that extreme limit 
w~ere the centrifu~ force i~ baJanc.ed by'. gravity, there 
eXlsts at regular penods IL particular diSpositlOn for the pro­
ductionof bolides, falling-stars, and the Aurora Borealis.· Does 
the periodical. recurrence of this great phenomenon depend 
upon the state of the atmosphere P or upon something which 
the atmosphere receives from without, while the emh advan. 
ces in the ecliptic? Of aU this we are still as ignorant as 
mankind were in the daljh<!g Anaxagoras. 

With respeet to the . -sta.m themselves, it appears to 
me, from my own experience, that they are more frequent in 
the equinoctial regions than in the temperate zone; and more 
~uent a"buve continents, and: near certain coasts, than in 
the middle of the ocean. Do the radiation of the surface of 
the globe, and the electl'ic eharge gf the lower regions of the 
atm:osphere (which varies according to the nature of the soil 
and the positions of the continents and seas); exert their in­
hence as far as those heights where eternal winter reigns 11 
The total absence of even the smallest clouda, lit certain. sea­
SQDS, or above some barren plains destitute of vegetation, 
lieems to prove thai; tJris. influence can be felt as faJ., as five or 
six thousand toises ~h. . 

.A. phenomenon amalogous to that which appeared on the 
12th of November at Cumana, was observed thirty years 
prevro-uly on. the table-hmd: of the Andes, in a country 
Studded with voleanoes. In the city of Quito there was­
seem. in: one part of the sky, above the volcano of Cayamba, 
such great numbers of falling--stars, that the mountain was 
thought to be in :flaiD!I.es. This singular &ight lasted more 
than an. hour. The people assembled in the plain of Exido, 

* Ritter, like several others. makes- a diatinctiim between bolides miD-­
gled with falling-stars and those InminoUs meteors which, enveloped in. 
vapour and smoke, explode with great nuise, and let fall (chielly in the 
day-time) alirolite8. The latter certainly dO' nDt belong to our atmO'-
sph-. 
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which commands a magnificent view of the highest summits 
of the Cordilleras. A procession was on the }>oint of setting 
out from the convent of San Francisco, when It was perceived 
that the blaze on the horizon was caused by fiery meteors, 
which ran along the skies in all directions, at the altitude of 
twelve or thirteen degrees. 

CH.A.P!rEB XI. 

Passage from Cumma to La Guayra.-Morro of New Barce1ona.-Cape 
Codera.-Road from La Guayra to Caracas. 

ON the 16th of November, at eight in the evening, we 
were under sail to proceed along the coast from Cumana to 
the port of La Guayra, whence the inhabitants of the pro­
vince of Venezuela export the greater pOort of their produce. 
The passage is only a distance of sixty leagues, and it usually 
occupies from thirty-six to forty hours. The little coasting 
vessels are favoured. at once by the wind and by the currents, 
which run with more or less force from east to west, along 
the coasts of Terra Firma, particularly from cape Paria to 
the cape of Chichibacoa. The road by land from Cumana 
to New Barcelona, and thence to Caracas, is nearly in the 
same state as that in which it was before the disCovery of 
America. The traveller has to contend with the obstacles 
presented by a miry soil, large scattered rocks, and strong 
vegetation. He must sleep in the open air, pass through 
the valleys of the Unare, the Tuy, and the Capay&, and Cl"088 
torrents which swell rapidly on account of the proximity 
of the mountains. To these obstacles must be added the 
dangers arising from the extreme insalubrity of the country. 
The very low lands, between the sea-shore and the chain Of 
hills nearest the coast, from the bay of Mochima as far 88 
Coro, are extremely unhealthy. But the last-mentioned 
town, which is surrounded by an immense wood of' thorny 
cactuses, owes its great salubrity, like Cumana, to its barren 
soil and the absence of rain. 

In returning from Caracas to Cwnana, the road by land is 
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sometimes preferred to the passage by sea, to avoid the 
adverse current. The postman from Caracas is nine days in 
performing this journey. We often saw persons, who had 
followed him, arrive at Cumana ill of nervous and miasmatic 
fevers. The tree of which the bark- furnishes a salutary 
remedy for those fevers, grows in the same valleys, and upon 
the edge of the same forests which send forth the pernicious 
exhaJatious. M. Bonpland recognised the· cuspare in the 
vegetation of the ~ of Santa Fe, situated between the ports 
of Cumana and Barcelona. The sickly traveller may per­
chance repose in a cottage, the inhabitants of which are 
ignorant of the febrifuge qualities of the trees that shade 
the surrounding ~eys. 

Having proceeded by sea from Cumana to La Guayra, we 
intended to take up our abode in the town of Caracas, till 
the .end of the rainy season. From Caracas we proposed to 
direct our course across the great plains or llanos, to the 
Missious of the Orinoco; to go u):? that vast river, to the south 
of the cataracts, as far as the Rio Negro and the frontiers 
of Brazil; and thence to return to Cumana by the capital of 
Spanish Guiana, commonly called, on account of its situation, 
Angostura., or the Strait. We could not determine the time 
we might require to accomplish a tour of seven hundred 
leagues, more than two-thirds of that distance having to be 
traversed in boats. The only parts of the Orinoco known on 
the coasts are those near its mouth. No commercial inter­
course is kept up with the Missions. The whole of the 
country beyond the llanos is unknown to the inhabitants of 
Cumana and Caracas. Some think that the plains of Cala­
bozo, covered with turf, stretch eight hundred leagues south­
ward, communicating with the Steppes or Pampas of Buenos 
Ayres; others, recalling to mind the great mortality which 
prevailed among the troops of Iturriaga and Solano, during 
their expedition to the Orinoco, consider the whole country, 
south of the cataracts of Atures, as extremely pernicious 
to health. In a region where travelling is so uncommon, 
people seem to feel a pleasure in'exaggerating to strangera 
the difficulties arising from the climate, the wild animals, and 
the Indians. Nevertheless we persisted in the project we 

* Cortex Angostura: of our pbarmacopllBiaa, the bark of the Bonplandia 
trifoliata. 
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Bad formed. We could !ely upon the intereat and eoJi. 
eitJ&de of the goqrnor of Cmnana, Don Vicente Empanm, as 
well as on tlae ftlCOIDmendatioDll of the Franciscan IIlO1Ika, 
who IIZ'8 in JeIility maatera of the shores of the Orinoeo. 

Fortunately for us, one of those monks, Juan Gouzales, 
was at taat time in Cumana. This young monk, who was only 
• lay-brother. was hlghlr intelligent, and full of spirit. and 
eourage. He bad the JDlBfo1't1me ahorlly after his arrival on 
the coaat to displease his mperion, upon the election of a 
Dew direetw of the Miasiona of Piritn, which is a period of 
great agitation. in the convent 01 New Barcelo.. The tn­
wnpbaDj; puty exercised a general retaliation, from which the 
lay.:'brother could not eacape. He was sent to :Esmeralda, 
the ~ Mission of the Upper Orinoco, famous for the nat 
quantity 01 noxious insecta with whieh the air is continually 
iilled. Fray Juan Gonzales was thoroughly ~ted with 
the forests which extend from the cataracls towa.rds the 
IIOUl'CeS 01 the 0Yin0c0. .Another revolution in the repub­
lican government of the mow had. some le&1'8 before 
brought him to the coaat, where he enjoyed (an most justly) 
the esteem of his a.periOrB. He confirmed us in our d8ire 
of examining the mPch-disputed bifurcation of the Orinoco. 
He ~ us useful adrice for the pl'e8eJ.'T8tion of our health, 
in climates where he had himse1f suffered long from Utter­
mitting feven. We had the satisfaction of finding Fray 
J WIn Gonzales. at New Barcelona, on our return from the 
Rio Negro. Intending to go from the Havannab. to Cadiz, 
he obligingly offel'ed to take charge of part of our herbals, 
and our iDaee*e of the. Orinoco; but these collections were 
unfortunately lost With himaelf at sea. This excellent young 
ma.u, who was mucllJ a.ttached to us, and whose zeal and 
courage might have rendered him very servieeable to the 
missions of his order, perished in a. storm on the coast gf 
Africa, in 1801. 

The boat which conveyed us from Cumana to La. Guayra, 
WlI8 one of those employed in trading between the coasts 
and the West India .lilaJids.. TItey are thirty feet long, and 
not more than three feet high at the gunwale; they Mve no 
deelts, and their burthen is generaJIy from two hundred. to 
two· hUDdred and fifty qu.i.nta1a:. Although. the sea is 6'.1:­
tremely rough from Cape Coders. to La Guayra, and although 
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the boats hsYe 1m enorJllOUS ~ sail, aomewhat dan,.. 
gerollll in 1;hoee gusts which isBUe ~m the mountaiB-pesseer, 
no instance has oocmred during thirty yean, of one of theBe 
boat8 being lost in the p8II&ag6 from CUmana to the cout of 
Caraca&. The skill of ,the Guaiqueria pilots is ISO great, that 
accidents are very rare, eTen in the frequent trips they make 
from Cumana to Guadaloupe, or the l>uniah islands, which 
are 8liD'OUIlded with breakers.. These voyages of 120 or 
150 leagues, in an open sea, out of sight of land, are per­
formed in boats without decks, like those of the ancients, 
without observ.tioDs af the meridian altitude of the sun, 
without charts, and generally without a com:p8ls. The 
hdianpilot directs his COUl'Se at night by the poI.e-8tar, and 
in the daytime by the BUn and the wind. I have seen Guai. 
queries and pilots of the Zambo cute, who could find the 
Jiole-star by the direction of the pointers a and.fj of the 
Great:Bear, and they seemed to me to steer less from the 
view of the pole-stILl' itself, than from the line drawn through 
these stars. It is surprising, that at the fi1'IIt sight of land, 
they can Jincl the islarid of Guadaloupe, Santa Cruz, or Porto 
RiOO; but the compeDSation of the errors of their COUl'Se is 
not always equally Iortunate. The boats, if they fall to lee­
ward in making land, beat up with great difficulty to the 
eutward. against the wind and the current. 

We descended rapidly the little river Manzanares, the 
windings of which are marked by cocoa-bees, 81 the mers 
of Europe are sometimes bordered b<y poplars and old wil­
loWl!. On the adjacent arid land, th thomy bushes, on 
which by day nothing is visible but dust, glitter during the 
night 'Wlth thousandS of luminous apat'ks. The number of 
phosphorescent insects augments in the stormy season. The 
traveller in the eq1llinoctial regions is never weary of admiring 
the effect of those reddish and moveable fires, which, being 
re6ected by limpid water, blend their :radiance with that of 
the starry vault of heaven. 

We quitted the shore of Cumana 81 if it had long been our 
heme. This WIllI tlle fi.rd land we bad trodden in a zone, 
towards which my thoughts had been directed from earliest 
youth. There is a powerful charm in the impression pro­
Clueed by the scenery and climate of these regions; and after 
au abode of a few months we seemed to have lived there 
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dunng a long succession of years. In Europe, the inhabitant 
of the north feels an almost Bimila.r emotion, when he quits 
even after a short abode the shores of the Bay of Naples, the 
delicious country between Tivoli and the lake of N emi, or 
the wild and majestic BCenery of the Upper Alps and the 
Pyrenees. Yet everywhere in the temperate zone, the 
effects of vegetable physiognomy afford little contrast. 
The firs and the oaks which crown the mountains of Sweden 
have a certain family air in common with those which 
adorn Greece and Italy. .Between the tropics, on the con­
trary, in the lower regions of both Indies, everything in 
nature appearanew and marvellous. In the open plains and 
amid the gloom of forests, almost all the remembrances of 
Europe are effaced; for it is vegetation that determines the 
charaCter of a landscape, and acts upon the imagination by 
its mass, the contrast of its forms, and the glow of its 
colours. In proportion DB impressions are powerful and 
new, they 'Weaken antecedent impressions, and their force 
imparts to them the character of duration. I appeal to 
those who, more sensible to the beauties of nature than to 
the charms of society, have long resided in the torrid zone. 
How dear, how memorable during life, IS the land on which 
they first disembarked! A vague desire to revisit that spot 
remains rooted in their minds to the most advanced age. 
Cumana and its dusty Boil are still more frequently present 
to my imigination, than all the wonders of the Cordilleras. 
Beneath the bright sky of the south, the light, and the magic 
of the aerial hues, embel1ll!h a land almost destitute of vege­
tation. The sun does not merely enlighten, it colours the 
objects, and wraps them in a thin vapour, which, without 
chimging the transparency of the air, renders its tints more 
harm:onious, softens the effects of the light, and diffuses over 
nature a placid calm, which is reflected in our souls. To 
explain this vivid impression which the aspect of the scenery 
in the two Indies produces, even on coasts but thinly 
wooded, it is sufficient to recollect that the beauty of the 
sky augments from Naples to the equator, almost as much as 
from Provence to the south of Italy. 

We passed at high water the bar formed at the mouth or 
the little. river Manzanares. The evening breeze gentl:r 
SWelled the waves in the gulf of Cariaco. The moon baa 
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not risen, but that part of the milky way which extends 
from the feet of the Centaur toward's the constellation' of 
Sagittarius, seemed to ~ur, a silvery light over the surface 
of the ocean. The white rook, crowned by the castle of 
San Antonio, appeared from time to time between the high 
tops of the cocoa-trees which border the shore; and· we soon 
reco~ed the coasts only by the scattered lights of the 
Gualqueria fishermen. 

We sailed at first to N. N. W., approaching the penin­
sula of Araya; we then ran thirty miles to W. and W.S. W. 
As wa advanced towards the shoal that surrounds Cape 
Arenas and. stretches as far as the petroleum springs of 
Maniquarez, we enjoyed one of those varied sights which 
the great phosphorescence of the sea so often displays in 
those climates. Bands of porpoises followed our bark. 
Fifteen or sixteen of these animals swam at equal distances 
from each other. When turning on their backs, they struck 
the surface of the water with their broad tails; they diffused 
a. brilliant light, which seemed like flames issuing from the 
depth of the ocean. - Each band of porpoises, ploughing the 
sunace of the waters, left behind It a track of light, the 
more strikin~ as the rest of the sea was notlhosphorescent. 
As the motion of an oar, and the track 0 the bark, pro­
duced on that night but feeble sparks, it is natural to sup­
pose that the vivid phosphorescence caused br. ,the porpoises 
was owin~ not only to the stroke of their tails, but also to 
the gelatinous matter that envelopes their bodies, and is 
detached by the shock of the waves. 

We found ourselves at midnight between some barren 
and rooky islands, which uprise like bastions in the middle of 
the sea, and form the group of the Caracas and Chimanas.t 
The moon was above the horizon, and lighted up these cleft 
rocks which are bare of vegetation and of fantastic aspect. 
The sea here forms a sort of bay, a slight inward curve of 
the land between Cumana and Cape Codem. The islets of 
Picua, Picuita, Caracas, and Boracha, appear like fragments 
of the ancient coast, which stretches from Bordones in the 
same direction east and west. The gulfs of Mochima and 
Santa Fe, which will no doubt one day become frequented 

• See View8 of Nature, (BOhn'8 edition,) p. 246. 
t There are three of the Caracas islands and eight of the Chimanu. 
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,~ 1ie behiad those little islands. The :renfls in the land; 
the fracture and dip of the strata., III1l here den. the effects 
of a great rev&u.tioD.: possibly that which clove 881lDder the 
chain of the primitive mountaiDs, 1IDd. separated. the mica­
schist of Amya and t4e is1a.nd of :M.a.rgaret.a from the gneiss 
of Cape Cedera. Several cil the ialanda &t'e vDible ali 
Cumaala, from the terraces of the houses, and they prodnoe. 
according to the s~pel'{losition of layers of air DlOl'e or Ieaa 
heated., the most singuJar e1I'~cts of suspension and. mirage. 
The h~ht of the rocks doos not probaoly exceed. one hun­
dred· aud fifty toises ; but at ~ht, when lighted by the mOOD, 
they seem to be ·of a very conSlderabJe tllevation. 

It may appear extrao~, to 1ind the Caracas Islan. 
86 dista.rit from the city of that name, opposite the coast oftha 
Ou.managotos; but the denomination of Caracas denoted ai 
the beginning of the COllquesli. not a part;ieulaJ:- spot, but • 
tribe of Indians, neighboUrs of the Tees, the TammaJDll8! 
U1d the Cbagaragates. As we came verr near this group of 
mountainOus islands, we were becalmed; aud at sunrise, 
small currents drifted us toward Bomeba, the ~ of 
them. As the rocks rise nearly perpendiClllar. the ShOle is 
abrupt; and in a subsequent voyage 1 saw frigates at ancJg 
almost touching the laud. The temperature of the atmo­
.pOOre became Bensiblr. higher whilst we were sailing among 
the islands af this little ID'Chipelago. The rocks, heated 
during the day, throw out at night, by:radiation, a part of the 
beat absorbed. As the sun &rose on the horizon, the ~ 
mountains projected their vast 'Shadows on the sur.6aee of 
the ocean. The ftamingoos began to fish in places where dley 
found in a creek calcareous rockB bordered by a namnr 
beach. .All these islands are now entirely uniD1la.bited; bid 
upon one of the C8l'&C8Il are' found wild goats of large siJe, 
brown, and eItremely swift. Our Indian pilot assUred UI 

that their flesh has an excellent flavour. Thirty ye&l'8 ago a 
family of whites settled on this iBland, where they cultiviitei 
maize and cassava. The father alone survived IUs childreD. 
As hia wealth increased, he }>urchased two black a1avee; .­
by these slaves he was murdered~ The pOI became wi1d, 
bid; the cultivated plauts perished. Maize in America, Jib 
wheat in Europe, connected with man since JUs first migra­
tions, appears to be preserved only by his CIIol'e. We 86me-
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times see these nutritive gramina dissemiDate theIDllel.vea; : 
but when left; to nature the birds prevent their reproduction 
by destroying the seeds. . . 

We anchored for some boom ill the road of New Bueeo. 
lona, at the mouth of the river Neveri, of which the Indian 
(Cu.managoto) name is Enipiricua.r. This river is full of 
crocodiles, which sometimes ntend their exCUl'llions into the 
open sea, especially in calm weather. They are of· the 
species common in the ~, and bear 80 much resem.­
blance to the crocodile of Egypt. that ~hey have lcmg been 
confounded. together. It may eaaily be conceived t'Lat &1l 

WmaJ, the body of which is lUlTOunded with a kiDd of at'­

mour, must be nearl! indifi'erent to the BIIltness ·of the water. 
Pigafetta relates in his journal recently .published at MilB,n 
that he saw, on the shores of the ialand of Borneo, ClOOOdiles 
which inhabit alike land and sea. These facts must be iJlte.; 
resting to geologists, since atteD.tiGu. has been fixed on the 
fresh-water formations, and the curious mixture of marine 
and lI.uviatile petrifacticms sometimes observed m. certa.in 
very recent rocks. . 

The :(lOrt of Ba.roel.ona has maintained a very active com­
merce smce 1795. From Ba.reelona is expcnted most of the 
produce of those vast steppes which e:nend from the soutll 
side of the chain of the coast as far as the Orinoco, 8lld in 
which cattle of every kW.d are almost as abundant 811 in the 
Pampas of Buenos Ayres. The commercial industry of 
these countries depends on the demand in the West :fn.dia 
Islands for salted provision, oxen, mules, and horses. The 
coasts of Terra Firina bein~ opposite to the island of Cuba, 
at a distance of fifteen or eIghteen days' sail, the merchants 
of the Havannah prefer, especially in time of peace, obtaiD.­
ing their provision from the port of Barcelona, to the risk of 
a long voyage in another hemisphere to the mouth of the 
Rio de 1& Plata. The situation of Bareelona is siDgularly 
advantageous for the trade in cattle. The animals have only 
three da,s' journey from the llanos to the port, while it re­
quires etght or nine days to reach Cumana, onacoount or th~ 
chain of mountains of the Brigantine and the Imposible. 

Having landed on the right bank of the Neveri, we as­
cended to a little fort called El Morro de Barcelona, situated 
at the elevation of sixty or seventy toises above the level of 
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368 EL· KORRO DE BARCELONA.. 

the sea. The Morro· is a Calcareous rock which has been 
lately fortified. . 

The view from the summit of the Morro is not without 
beauty. The rocky island of BOracha lies on the east, the 
lofty promontory of Unare is on the west, and below are seen 
the mouth of the river N everi, and the arid shores on 
which the crocodiles come to sleep in the sun. N otwith­
standing the extreme heat of the air, for the thermometer, 
exposed to the reflection of the white calcareous rock, rose 
to 38°, we traversed the whole of the eminence. A fortu­
nate chance led us to observe some very curious geological 
phenomena, which we again met with in the Cordilleras of 
Menco. The limestone of Barcelona has a dull, even, or 
conchoidal fracture, with very fiat cavities. It is divided 
into very thin strata, and exhibits less analogy with the 
limestone of Cumanacoa, than with that of Caripe, form­
ing the cavern of the Guacharo. It is traversed by banks of 
schistose jasper, - black, with a conchoidal fracture, and break­
ing into fi'agments of a parallelopipedal figure. This fossil 
does not exhibit those little streaks of quartz so common 
in ·the Lydian stone. It is found decomposed at its sur­
face into a yellowish grey crust, and it does not act upon 
the magnet. Its edges, a little translucid, give it some 
resemblance to the hornstone, so common in secondary lime­
stones. t It is remarkable that we find the schistose josper 
which in Europe characterizes the transition rocks,t in a 
limestone having great analogy with that of J UTa. In the 
study of formations, which is the great end of geognosy, 
the knowledge acquired in the old and new worlds should 
be made to furnish reciprocal aid to each other. It appears 
that these black strata are found also in the calcareous 
mountains of the island of Boracha.§ Another jasper, tbat 
known by the name of the Egyptian pebble, was found by 
M. Bonpland near the Indian village of Curacaticbe or 

* Kieeelscbiefer of Worner. 
t In Switzerland. the hornstone passing into common jasper is fonnd in 

kidney-stones, and in layers both in the Alpine and J Dra limestone, espe­
cially in the former. 

:I: The transition-limestone and scbist. 
t We saw some of it as ballast, in a fisbing-boat at Punta Araya. Itl 

fragments might have been mistsken for basalt. 
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Curacaguitiche, fifteen leagues south" of the Morro of Bar. 
celona, when, on our return from the Orinoco, we crossed 
the llanos, and approached the mountains on the couto 
This stone presented yellowish concentric lines and bands, 
on a reddish brown ground. It appeared to me that the 
round pieces of Egyptian juper belonged" a.1so to the Bar­
celona. limestone. Yet, accoraing to M. Cordier, the fine 
pebbles of Suez owe their origin to a breccia formation, or 
siliceous agglomerate. 

At the moment of our setting sail, on the 19th of No­
vember, at noon, I took some altitudes of the moon, to de­
termine the longitude of the Morro. The dift'erence of 
meridian between Cumana and the town of Barcelona, 
where I made a great number of utronomical observa­
tions in 1800, is 34' 48". I found the dip of the needle 
42'20°: the intensity of the forces wu equal to 224 os­
cillations. 

From the Morro of Barcelona. to Cape Codem, the land 
becomes low, as it recedes southward; and the soundings 
extend to the distance of three miles. Bey-ond this we find 
the bottom at forty-five or :fifty fathoms. The temperature 
of the sea. at its sUrface wu 25'9°; but when we were pas­
sin~ through the narrow channel which separates the two 
Piritu Islands, in three fatholll8 water, tlie thermometer 
was only 24'5°. The dift'erence would perhaps be greater, 
if the current, which runs rapidly westward, stirred up 
deeper water; and if, in a pass of such small width, the 
land did not" contribute to raise the temperature of the 
sea.. The Piritu Islands resemble those shoa.1s which become 
visible when the tide falls. They do not rise more than 
eight or nine inches above the mean height of the sea.. 
Their surface is smooth, and covered with grass. We 
might have thought we were gazing on some of our own 
northern meadows. The disk of the setting sun appeared 
like a globe of fire suspended over the savannah; and its 
last rays, 118 they swept the earth, illumined the grass, which 
wu at the same time agitated by the evening breeze. In 
the low and humid parts of the equinoctial zone, even when 
the gramineous plants and reeds -present the aspect of 
a meadow, a rich accessory of the 1?lcture is usually want­
ing; I allude to that variety of wild flowers, which, 

TOL. I. . 2 D 
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JCIImlly risiDg above the grass, seem 88 it were, to lie upon. 
a smooth bed of "te!'d.ure. Within tae tropa, the strength 
and 1uxmy of vegeWion give such a denili)pmeJlt to plants, 
that the .malJeet of the dicotrledonoua family l:ieeome 
shrub.. b would eeem 88 if the'liliaeeou plants, mingling 
with the gramiDa, MIUDl8d the place of the towers of ov 
meadoWII. Their form is indeecl striking; they dazzle by 
the variety and splendour of their colOU:1'8; but beiDg too 
high above the soil, they disturb that barmollioua pDlpOl'­
tion which characterizes the plants of oUJ' European mea­
dows. Naiure baa in every lOne stamped on the lanGaeape 
the peculiar type of beauty proper ~ the 1oeaJity. 

We must not be surpli8ed that fertile islaD.ds, 80 :near 
Terra Firma, He not now inhabited. It waa oo1y at the earl,. period of the discovery, and whilst the Caribbeee, 
Chaymaa, and Cumanagotos were still lIlasters of the ooast, 
that the ~anjards formed settlements at Cubagua IIIld MR­
gareta. When the ua.tiftS were subdued, or driven south­
ward. in the direction of the savanuaha, the prefereDce waa 
given to settlements on the eontment, where there was a 
clIoiee of land, and where there were Indians, who might 
be. treated like beasts of burden. Had. the little islands 
of Tortuga, B~uilla, and Orclrilla been situated in the 
group of the Antilles, they would not bve remaiJ.J,ed with­
out traces of cultiva.tion. 

Veeeela. of heavy burthen pB88 between the main land. 
and the most SQuthern of the Piritu Islands. Be~ very 
low, their northern point is dreaded by pilots whO near 
the c:oa.st in tllose latitudes. When we found oarselves 
to westard of the Morro of BarceloDa, and the mouth 
of the rivu Unare, the sea, till then calm, became agitated. 
and rough in proportion as we approached Ca.pe Codel'&.. 
The iDtluence of that· V88t promontory is felt from afar, 
in that ,art of the Caribbean Sea. Tlie.length of the pas­
sage frOm CUIIl&D& to La Guayra depends on the degree 
of ease or difficulty with which Cape Codera can be dou­
bled. Beyond thi8 cape the sea constantly runs 80 high. 
that we can sea.rcely believe we are near a coaat waere. 
(from the point of Paria as far &B Cape San Roman) a 
gale of Wind is never known. On the 2mh of November 
.. a1U)l'ise we were so far advanced, that we might expect 
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to cWuhle the cape in a few hours. We 'hoped to :reach 
La. Guayra the same day; bu.t our Indian pilot being afraid 
of the pEivateera. who were near that port, thought it would 
be pmdmlt 110. make fur land, and ancAor in the little w­
hour of 1Iigwn'ote, ~b:ich we had already p88Lred, and await 
the shea- of night to proceed on our voyage. 

Oil the 20th. of November at nine in the morning we 
. weN at anchor _ the bay just mentroned, aituated westWard 
of ahe mouth of the Rio Capay&.. We found there neither 
viIIage DOr fainn, bu.t me:rely two or three huts, inhabited. 
by Meatizo :&shermen. Their livid hue, and the meagre 
eonditia of their· children, sufficed to :remind us that this 
epot is· 0118 of the most unhealthy of the whole coMt. The 
Ilea lias so little ~ along these shores, that even with: the 
mnaJlest barks it IS impossible to reach the shore withou.1; 
wading 1ilIron~h the water. The forests come down nearly to 
tJ. bemh!,. which is covered with thickets of mangroves, avi­
eemDas, DI&1WhiDeel .. trees, and tMt species of B1ll'iana whieh 
the natives caU f'fJ'1MI'O de la mar.· To these thickets, and 
partien1a.rly to the erllaJatiOl18 of the mangroves, the eI­

treme- iaaalubrity of the air is attributed here, as in other 
placea m both Indies. On quitting the boats, and whilst we 
were yet fifteen or tw.enty toises distant frem hm:d, we per-­
eeivei a faint and sicldy smell, which remmded Die of that 
d:iffiued through the galleries of deaerted ~ where- the 
lightS' begin to be extinguished, and the timber is covered 
with ftoeeulent bysms. The temperature of the air rose tG 
MO, heated by the reverberation from the white sands which 
form IlliBe between the mangroves and the great trees- of the 
foreat-.. .A& the s1wre dBscends with a gentle slope, small 
tides an sufficient alternately to cover and uncover the 
roots aDd part. of the trunks- of the mangroves. It is 
donbtle&l whilst the sun heats the humid wood, and causes 
the fermentation, 88 it were, of the grotmd, of the remains 
of dead leaves and of the molluscs enveloped in the diift of 
:floating seaweed, t1iab those de1Bterious gases are furmed:, 
whick escspe our researches. We' obBerved that the sea­
water,along th. whole coast, acquired a yellnwish brown 
tiut,. wherever it cllilIie into corrliact with the DllWgl"OV8 bee ... 

• SwiaDa 1IIIII'itima.. 
2B2 

DlgIIlZed by Coogle 



372 

St.ruck with this phenomenon, I gathered at Higu.erote a 
considerable quantity of branches and roots, for the purpose 
of making some experiments on the infusion of tlie man­
grove, on my arrival at Caracas. The infusion in warm 
water had a brown colour and an astringent taste. It con­
tained a mixture of extractive matter and tannin. The 
rhizophora, the misletoe, the cornel-tree, in short, all the 
plants which belo~ to the natural families of the loran­
theous and the caprifoliaceous plants, have the same proper­
ties. The infusion of mangrove-wood, kept in contact with 
atmospheric air under a glass jar for twelve days, was not 
sensibly deteriorated in purity. A little blackish ftocculent 
sediment was formed, Dut it was attended by no sensible 
absorption of oxygen. The wood and roots of the mangrove 
placed under water were exposed to the rays of the BUn. I 
tried to imitate the daily operations of nature on the coasts 
at the rise of the tide. Bubbles of air were disengaged, and 
at the expiration of ten days they formed a volume of thirty­
three cubic inches. They were a mixture of azotic gas and 
carbonic acid. Nitrous gas scarcely indicated the presence 
of oxygen. - Lastly, I set the wood and the roots of the 
mangrove thoroughly wetted, to act on a given volume or 
atmospheric air in a phial with a ground-glass stop.;ple. The 
whole of the oxygen disappeared; and, far from bemg super­
seded by carbonic acid, lime-water indicated only 0·02. There 
was even a dimunition of the volume of air, more than c0r­
respondent with the oxygen absorbed. These ~ht experi­
ments led me to conclude that it is the moistenecl bark and 
wood which act upon the atmosphere in the forests of man­
grove-trees, and not the water strongly tinged with yellow, 
forming a distinct band along the coasts. In pursuing the 
different stages of the decomposition of the ligIieous matter, 
I observed no appearance of a disengagement of sulphuretted 
hydrogen, to which many travellers attribute the smell per­
ceived amidst mangroves. The decomposition of the earth! 
and alkaline sulphates, and their transition to the state or 
sulphurets, may no doubt favour this dise~ment in many 
littoral and marine plants; for instance, m the fuci: bnt I 
am rather inclined to think that the rhizophora, the avicen-

* In a hundred parts there were eigbty -four of nitrogen. fifteen of car. 
boDic acid pi that the water bad not abaorbed, and one of uygen. 
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Dia, and the conocarpus, augment the insalubrity of the air 
by the animal matter which they contain conjointly with 
tannin. These shrubs belong to the three natural fimrilies 
of the Loranthem, the Combretacem, and the Pyrenacem, 
in which the astringent principle abounds; this principle 
accompanies gelatin, even in tlie bark of beech, alder, and 
nut-trees. 

Moreover, a thick wood spreading over marshy grounds 
would diffuse nODOUS exhalations in the atmosphere, even 
though that wood were composed of trees possessing in 
themselves no deleterious properties. Wherever mangroves 
grow on the sea-shore, the beach is covered with infinite 
numbers of molluscs and insects. These animals love shade 
and faint light, and they find themselves sheltered from the 
shock of the waves amid the scaffolding of thick and inter­
twining roots, which rises like lattice-work above the surface 
of the waters. Shell-fish cling to this lattice; crabs nestle 
in the hollow trunks; and the seaweeds, drifted to the coast 
by the winds and tides, remain suspended on the branches 
which incline towards the earth. Thus, maritime forests, by 
the. accumulation of a slimy mud between the roots of the 
trees, increase the extent of land. But whilst these forests 
gain on the sea, they do not enlarge their own dimensions; 
on the contrary, their progress is the cause of their destruc­
tion. :Mangroves, and other plants with which they live con­
stantly in society, perish in proportion as the ground dries 
and they are no longer bathed with salt water. Their old 
trunks, covered with shells, and half-buried· in the sand, 
denote, after the lapse of ~es, the path they have followed in 
their migrations, and the limits of the land which they have 
wrested from the ocean. 

The bay of ~erote is favourably situated for examining 
Cape Codem, which is there seen in its full extent seven miles 
distant. This promontory is more remarkable for its size 
than for its elevation, being only about two hundred toises 
high. It is perpendicular on the north-west and east. In 
these grand profiles the dip of the strata appears to be· dis­
tinguishable. Judging from the fragrI).ents of rock found 
along the coast, and from the hills near Higuerote, Cape 
Codem is not composed of granite with a granular texture, 
but of a real gneiss with a foliated texture. Its laminm are 
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very broad .a l!8IDe1imes sin'llOloUl.· TIMw eoDfaia Arge 
nodules ·of .reddish feldspar and but little .qa8.rtz. The mils 
is found in tluperpoeei lame1be, !lot isol&ted. The .. 
nelll"ElSt the bay were in !libedmection of 6Oo N.E., sacl mpped 
80" te N. W. Thee re1a.1WIs of direction aBt1 of 4lip are the 
lIImle at the great mountain of the Silla,Ae&1" Camou, and te 
the east of Maniquarez, in the isthmus of Araya. nay 
seem. ;to prove that the primiti..-e chain of that isthmua, aier 
having been ruptured or swallGwedup by the .. alcmg I 

space of thirty.Jl\'e leagues,,," apPEllIft anew in Cape CodeD, 
and continues westward as a -cU:in of the eout. 

I was AS81lJ.'8d. that, in the interior ·of the ·earth, south or 
Higuerote, limest.ene formations are found. The gIl_ did 
not act upon the magnetic needle; yet along tile rout, 
which forms a <COWl near ~ Codem, 8nd. which is 00\'_ 
with a fine farest, I saw magnetic sand mix.eQ with spang. 
of mica, depaaited by the sea.. This phenomenon 00CU1'II 
agai.a near the port of La Guayra. Possibly it may denom 
the e:ristenee Of soone strata of homblenCfe..schist covered 
by the waters, in which selrlst the sand is disseminated. 
C8i>e Coders. forms on the north an immaDee spherieal 
segment. A. shallow which stretches 1Il.oag iti! foot is kDo1IIl 
to navigators by the name of the points of .Tutum.o and of 
Ban Francisco. 

The road by land from Hignerote to CanIas, rDllB througlt 
a wild a.nd humid tract or country, by the :Montaiia rA. 
Oa.paya, north of Ca.ucagua., 1lo1ld 1lhe valley ef .Rio Gmtira 
ana Guarenas. Some of our fellow·travellers detenniBed III 
taking this road, and M. Bonpland also prefar.red. it, notwi1B­
standing the continual raIDs and the ,orerilowing of tie 
rivers. It afforded him the opportunity of making a rich 
collection of new plats.t For my part, I eontinued a1Dne 
with the Guaiqueria {>ilot the voyage by:sea.; fur I tboughi 
it hazardous to lose BIght of the :instrameDtls which we were 
to make use of on the banks of the .orinoco. 

We set sa.il. at ~ht-fall. The wind was unfavourable, sad 
we doubled CapeCOdera with diflieWty. The Iml'geB were 

• Dicldlasriger gneiss. 
t :Between the meridiaDs GfVBDiquarelilUld Higuerote. 
:I: Bauhinia ferruginea, Browuea 1'IIOeIDOsa, Bred. luga hymeD ..... 

J. curiepensis (which WillIlenouw lw called by mistake J.. car\peIIIiI). lie. 
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abort, acl·often broke one 'D:pon another. The sea !fin the 
h!gher) o~ to the wind being contrvy to the eurrent, till 
liter midnight. '!'he general motion of the waters within 
the tropics towaMs the west is felt strongly on the coast 
during two-thirds of the year. In the months of September, 
October, and November, the current often lows eaatwarofor 
Iifbeen or twenty days in succession; and veuels on their 
war from Guayra to Porto Cabello have sometimes been 
lmi.b1e to stem tile current which runs from west to east, 
althOUfth they have bad the wind astem. The cause of these 
anomalles is ]lot yet discovered. The pilots think they &re 

the effect of gales of wind from the north-west in the gulf of 
Mexico. 

On the 21st of November, at sumise, we were to the 
west of Cape Codera, opposite Curnao. The coast is rocky 
IDd nny elevated, the scenery at onoe wild and picturesque. 
We were sufliciently near !aDd to distinguish scattered huts 
BIll'l'OImded by ~es, and masses of vegetation, which 
Bfnod. out from the da.rk ground of the rocks. The moun­
tains &re eVe!',YWbere ~cu1a.t', and three or four toou­
aa.nd feeJl; high; theii siaes cast broad and deep shadOW'll 
u~ the humid land, which stretches out to the sea, glowing 
WIth the freshest verdure. This shore produces most of 
those fruits of the hot regions, which are seen in such great 
abundance in the markets of the Caracas. The fields cul­
tivated with suga.r-eane and maize, between Camburi and 
Niguaiv, stretch through DIlTOW valleys, looking like ere­
vices or clefts in the rOOks: a;nd penetrated by the 1'&ys of 
the sun, then above the horizon, they presented the most 
singular contrastB of li~ht and shade. 

'the mountain of Nlguata.r and the Sillaof CII4'OO88 IIl'e 
the loftiest summits of this littoral chain. The "first almost 
reaches tile height of Canigou ; it seems 8S if the Pyrenees or 
the Alps, stl'ipped of their snows, had risen from the bosom 
of the ooem;80 much more stupendous do mountains 
appear when viewed for the first time from the sea. Near 
CBn.valleda, the cultivated lands enlarge; we find hills 
with gentle declivities, and the vegetation rises to a great 
height. The sugar-ca.ne is here cultiVBlted, and the monks 
of La Merced have a plantation with two hundred slaves. 
Thia spot was formerly extremely subject to fever; and it is 
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said that the air has acquired salubrity since trees have been 
planted round a small lake, the emanations of which were 
dreaded, and which is now less exposed to the ardour of the 
sun. To the west of Caravalleda; a wall of bare rock ~ 
projects forward in the direction of the sea, but it has little 
extent. .After having passed it, we immediately discovered 
the pleasantly situated vil!age of Macuto; the black rocks of 
La Guayra, studded with batteries rising in tiers one over 
another; and in the misty distance, Cabo Blanco, a long 
promontory with conical summits, and of dazzling whiteness. 
Cocoa-trees border the shore, and give it, under that burning 
sky, an appearance of fertility. 

I landed in the port of La Guayra, and the same evening 
made preparations for transporting my instruments to Ca­
racas. Having been recommended not to sleep in the town, 
where the ;yellow fever had been raging only a few weeks 
previously, I fixed my lodging in a house on a little hill, 
above the village of Maiquetia, a place more exposed to 
fresh winds than La Guayra. I reached Caracas on the 
21st of November, four days sooner than M. Bonpland, who, 
with the other travellers on the land ~ourney, had suffered 
greatly from the rain and the inundations of the t-orrents, 
between Capaya and Curiepe. . 

Before proceeding further, I will here subjoin a des:t 
tion of La Guayra, and the extraordinary road which 1 
from thence to the town of Caracas, addIng thereto all the 
observations made by M. Bonpland and myself, in an excur-
sion to Cabo Blanco about the end of January 1800. . 

La Guayra is rather a roadstead than a port. The sea is 
constantly agitated, and ships suffer at once by the violence 
of the wind, the tideways, and the bad anchorage. The 
lading is taken in with difficulty, and the swell prevents the 
embarkation of mules here, as at New Barcelona and Porto 
Cabello. The free mulattoes and negroes, who carry the 
cacao on board the ships, are a class of men remarkable for 
muscular strength. They wade up to their waists through 
the water; and it is remarkable that they are never attacked 
by the sharks, so common in this harbour. This fact seems 
connected with what I have often observed within the 
tro:pics, with respect to other classes of animals which live in 
8OCI.ety. for instance monkeys and crocodiles. In the Mis-
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sions of the Orinoco, and on the banks of the river Amazon, 
the Indians, who catch monkeys to sell them, know very 
well that they can easily. succeed in taming those which 
inhabit certain islands; while monkeys of the same species, 
caught on the neighbouring continent, die of terror or rage 
when they find themselves in the power of man. The cr0-

codiles of one lake in the llanos are cowardly, and flee even 
when in the water; whilst those 01' another lake will attack 
with extreme intre:pidity. It would be difficult to explain this 
difference of disposltion and habits, by the mere aspect of the 
respective localities. The sharks of the port of La Guayra 
seem to furnish an analogous example. They are dangerous 
and.blood-thirsty at the island opposite the coast of Caracas, 
at the Roques, at Bonayre, and at. Curassao; while they 
forbear to attack persons swimming in the ports of La 
Guayra and Santa Martha. The natives, who like the ignorant 
mass of people in every country, in seeking the explanation 
of natural phenomena, always have recourse to the marvel. 
lous, affirm: that in the ports just mentioned, a bishop gave 
his benediction to the sharks. 

The situation of La Guayra is very singular, snd can only 
be compared to that of Santa Cruz m TenerifFe. The chafu 
of mountains which separates the port from the high valley 
of Caracas, descends almost directly into the sea; and the 
houses of the town are backed by a wall of steep rocks. 
There scarcely remains one hundred or one hundred and 
forty toises breadth of flat ground between the wall and the 
ocean. The town has six or eight thousand inhabitants, and 
contains only two streets, running parallel with each other 
east and west. It is commanded by the battery of Cerro 
~olorado; and ita fortifications along the sel).-shore are well 
~osed, and kept in repair. The aspect of this place has in 
It something soli~ary and gloomy; we seemed not to be OD, 

a continent, covered with vast forests, but on a rocky island, 
destitute of vegetation. With the exception of Cabo Blanco 
and the cocoa-trees of Maiquetia, no view meets the eye.but 
that of the horizon, the sea, and the azure vault of heaven. 
The heat is excessive during the day, and most frequently 
~uring the night. The climate of La Guayra. is justly con.­
SIdered to be hotter than that of Cumana., Porto Cabello, 
and Coro, because the sea-breeze is les8 felt, and the air is 
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heated b \De raaiat Clbic which the perpendicular meb 
emit ~ the tim. the sun..... The examination of the 
thermometric obaervations made during niae· months at r. 
GwLyra by m eminent physician, enabled me to ecHDpaa"e the 
climate of thia rt, with t"hose of Cuma.na, of the HavanmlJ, 
and of Vera c!:. This comparison is the more interesting, 
88 it furDishes m inexbanatible subject rK ecm.veN&acm iD 
the Spanish colonies, _d' am~ the mariners who ~ 
those lat.itudes. As uotlUng IS more deceiviDg in 81d 
matters than the testimony of the senses, 'ft can judge of 
the d:iflerence of climates only by numericll caJm1Iatioas. 
. The four l»aces of wlrieh we have been s~ are ccm­

sidered. as the ho1t.eBt on the shOftlB of the :&" ew W «ld. A 
comparison of them may serve to 'COnfirm what we haWi 
several times obaenred, that it is genemily the QUl'&tion at a 
high temperature, and not the ElXceas of Jieat, or ita ab~ute 
quantity, which oooasiou the BUfi'eringa of the inhabitaDts cL 
the torrid. zone . 

.&. aeries of thermometric obaemI.tions shows, dlat La 
Guayra is one of the hottest places 0lII. the earth; that the 
'luantity ofhea.t which it recelvea in the oourse of a year is 
a little greater tbm that felt at Cumana; but that m the 
months of November, December, and January (at equal 
distance from the two passages of the SUD through the 
zenith of the town), tlle atmosphere cools more at La 
Guyra. May not this cooling, much ~hter than. that 
which is felt .almost; l1li; theaame time at Vera Cru.z and at 
the HaV8.1lD8h, be the effect uf the more westerly position of 
La Guayra P The aerial ocean, which ap~ to form Ollly 
one mass, is agitated by corrents, the limits of which are 
fixed by immutable lawS; and its temperature is variously 
modified by the configuration of the lands and seas by which 
it is BUBtained. It may be 8Ubdivided into several basin., 
which over:flow mto each other, and of whieh the most 
agitated (for instance, that over the gulf of Mexico, or 
between the sierra of S8ID.ta. Martha and the gqlf of Darien) 
hare a powerful intluence on the refrigeration aad the motiOll 
of the neiglabouring columDllof air. The north winds some­
times cause inilm:es and COUD.ter-cur!'6uts in the south-west 
plll't of the Caribbean Sea, which seem, during pDl'liicuJar 
montha, to diminish the heat as was Terra Fmna. 
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At the time of my abode at La Guayra., the yellow fever, 
m' OIl_tum cmarila, bacl been·iJmown OlIdy two yean; IIl4 
the mortality it oocuicmed. had DOt been very great, becaWHt 
the CODdueooe of ~rs on the coast of C&'1.'&C118 ft8 ~u 
considerable iIihan at the lb.vIIlDah or Vera Cruz. A few 
:iztdividuals, ~.en creoles md mulattoes, were lO1Iletimes 
carried ·oW su.ddenly by certain ~8.1.' remittent {EWeI'll; 
1riI.ieh, from being MIn:p:li.cated With bili0l118 appeara.DCeS, 
luemonilages, andovner symptoms ,equally a'Iarmiag, .ap­
peared to have some analogy with the yellow fever. The 
victims of these maladies wereganeraJly men employed in the 
ha.rd. :labour of cutbing wood in the forests, for instance, in 
the neighbourhood of the little ~ of CIIoT1lp801lO, 'Or the gulf 
of Santa. Fe, lnlst of Cummm. fheir dea.th often alarmed t:he 
unacclimated Europe&DS, in towns U8Il8illy ~ded :all pecu-
1iarlyheaithy; but the seeds of the spOradic mal~·were 
propagated 110 :farther. On the coast of TelT& Firma, the 
real typbu ,of .!.merica, whieh is known by the DlImes twmito 
prieto (black vomit) and yellow ielU', and which mot be 
Considered asa morbid atrection..us getllJlf'iB, was kn0wnonly 
at Porto Cabello, at Carthagena., and at Santa. Yartha, 
where Gastelbonio observed and described. it in 1729. The 
Bpmisrds recently f1isembar1red, and the inhabitants of the 
vB1ley of CazoacaS, were not .then afraid to reside at La 
Guayra. They complained only of the oppressive heat 
which 'Pl'flooed during a great part of the [e8.1.'. If they 
exposed themselves to the immediate action 0 the sun, they 
dreaded: at most only those attacks 'of inftammation of the 
akin or eyes, which are felt everywhere in the torrid zone, 
Imd are often accomP&IJied by a febrile atrection and con­
gestion in. the head. Many individuals preferred the 8.1.'­

ie.nt but uniform climate Of La Gu&yra to the 0001 but 
extremely variable climate of Caracas; ad BC&1'Cely any 
mention was made of the insalubrity of the former port. 

Since the year 179'1 ererything has chan~. Commerce 
being throwD.open to other vessels besicfes those of the 
mother -country, seamen born in colder parts of Europe 
than .spa.i.n, and consequently more susceptible to the climate 
of tlle torrid J:one, began to frequent La Guayra. The 
yenow fever broke out. North Americsns, seiJJed with the 
typhua, were received in the Spanish hospitals; aDd it W88 
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affirmed that they had imported the contagion, and that 
the disease had appeared on board a brig from Philadel­
phia, even before the vellsel had entered the roads of La 
Guayra. The capt&in of the brig denied the fact; and as­
serted that, far from having introduced the malady, his crew 
had caught it in the port. We know from what h8.ppened at 
Cadiz in 1800, how difficult it is to elucidate facts, when 
their uncert&inty serves to favour theories diametrically 
opposite one to another. The more enlightened inhabit­
ants of Caracas and La Guayra, divided in opinion, like 
the physicians of Europe and the United States, on the 
question of the contagion of yellow fever, cited the instance 
of the American vessel; some for the purpose of proving 
that the typhus had come from abroad, and others, to show 
that it had taken birth in the country itself. Those who 
advocated the latter opinion, admitted that an extraordinary 
alteration had been caused in the constitution of the at­
mosphere by the overflowings of the Rio de La. Guayra. 
This torrent, which in general. is not ten inches deep, was 
swelled after sixty hours' rain in the mount&ins, in so ex­
traordinaJ.oy a manner, that it bore down trunks of trees 
and masses of rock of considerable size. During this :flood 
the waters were from thirty to forty feet in breadth, and 
from eight to ten feet deep. It was supposed that, issu­
ing from some subterranean basin, formed by successive 
infiltrations, they had flowed into the recently cleared 
arable lands. Many houses were carried away by the tor­
rent; and the inundation became the more dangerous for 
the stores, in consequence of the gate of the town, which 
could alone afford an outlet to the waters, being accidentally 
closed. It was necessary to make a breach in the wall 
on the sea-side. More than thirty persons perished, and 
the damage was computed at half a million of piastres. 
The stagnant water, which infected the stores, the cellars, 
and the dungeons of the public prison, no doubt diffused 
miasms in the air, which, as a predisposing cause, may 
have accelerated the development of the yellow fever; but 
I believe that the inundation of the Rio de la Guayra was no 
more the primary cause, than the overflowings of the Gus­
dalqu!yir, the Xenil, and the ~ual-Medina, were at Sevill~, 
at EciJa, and at Malaga, the ptnnary causes of the fatal epI-
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demics ot 1800 and 1804. I examined with attention the 
bed ot the terrent ot La Guayra; and tound it to consist 
merely of a barren soil, blocks of mica-slate, and .gneiss, 
containing pyrites detached from the Sierra de Avila, but 
nothing that could have had any effect in deteriorating the 
purity of the air. 

Since the years 1797 and 1798, at which periods there 
prevailed dreadful mortality at Philadelphia, S"t. Lucia, and 
St. Domingo, the yellow fever has continued its ravages at 
La. Guayra. It has proved fatal not only to the troops 
pewly arrived from Spain, but also to those levied in paI'tB 
remote from the coasts, in the llanos between Calabozo 
and Uritucu, regions almost as hot as La Guayra, but 
favourable to health. This latter fact would seem more 
surprising, did we not know, that even the natives of Vera 
Cruz, who are not attacked with typhus in their own town, 
sofnetimes sink under it during the epidemics of the Ha. 
vannah and the United States. As the black vomit finds 
an insurmountable barrier at the Encero (four hundred 
and seventy-six toises high), on the declivity of the moun­
tains of Mexico, in the direction of Xala.pa, where oaks 
begin to appear, and the climate begins to be cool and 
pleasant, so the yellow fever scarcely ever passes beyond 
the ridge of mountains which separates La Guayra from the 
valley of Carasas. This valley has been exempt from the 
malady for a considerable time; for we must not confound 
the wmito and the yellow fever with the irregular and 
bilious fevers. The Cumbre and the Cerro de Avila torm a 
ve!l- useful rampart to the town of Caracas, the elevation of 
which a little exceeds that of the Encero, but of which the 
mean temperature is above that of Xalapa. 

I have published in another work- the observations made 
by M. Bonpland and myself on the locality of the towns 
periodicall~ect to the visitation of yellow fever; and I 
Shall not here any new conjectures on the changes 
observed in the pathogenic constitution of particular loc8J.i.­
ties. The more I reflect on this su~ect, the more mysterious 
appears to me all that relates to those gaseous emanations 
which we call so vaguely the seeds of contagion, and which 
are supposed to be developed by a corrupted air, destroyed 

.. Nouvelle Espagne. tom. ii. 
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by cold. eoaveyed fNm p1Bce to place in gannents, IIld 
lllitached to tTle walla of 1iooses. llow can we explain why, 
fur the space of eighteen yurs prior to 1794, there was no* 
a single iDstaDce· of the fIOfnito ali Vera. CrutJ. though the 
eoncouae of ltJU!CC1jma.f;ed EurGpeans and of MeDeaD8 from 
the interior, was very considerable; though saih>rs iadulged 
ill the ss.me e:lCel8Ss with which they are still. repl'OllChed i 
and. though the town. was not. so cle&1l as it has. DeeD. since 
the yew: 1800 P 

The ml10wing is the se:ries of pathological facts, eonsidered 
m their simplest poiut of view. When a great number ef 
persous,. borii in a cold climate, arrive at the same- period in ! 

a port of. the torrifl zone, not ])&l'ticularly dreaded DY _lip I 

tors. the typAua of America. begins tG appear. ThOBe per­
sons have JWi had typhus duriug their passage; ;e·t 
~ them.enlyafter they haTe :landed. Is the a . 
eonstitution ebauged P or is it tW a new fonn at 
developes itself among individuals whose B118Ceptibility is 

. highly increased P 
The iyphus soon begiml to extend its ra.vages among ot1ler 

EuropellD8, hom in more southem countries. If proNted 
by contagion, it seems surprising that in the townS at the 
equinoctial continent it does not attach itself to eert;ain 
streets; and that immediate eontact- does Bet aupent tile 
danger, any more than seclusion diminishes it. The sick, 
when removed to the inland country, and espeeia.lly to eoeler 
and more elevated spots, to Xalapa, for instauee, do not com­
lII.Uni.cate typhus to the inhabitants of those pbIcee, either 
'beeause the disease is DDt contagious in ita nature, f1P 

beeause the pre~ causes are not the same as in the 
regions of the shore. "\Vb_ there is a COJlBiderable lowering 
of the: flempemtnre, the epidemic 1I8UII.1ly ceases, even OIl the 
IpOt where it first appeared. It again bl78&ks out at the ap­
proach of. the hot season, and sometimes long before ; though 

* In the oriental plapa (1IJlOther form of typhlll ohuacteriIed 111 
creat disorder of the lymphatic system) immediate contact is lea to be 
fi!ared than is generally thought. Larrey maintains that the tDIJIiljed. 
&Jands may be touched, or cauterized without danger l but he thinb we 
cmght JI8t .. riBk putting 011 the clothes of per80llB attacked with !be 
plegae..-ltI8maire IIIr lea MIladies. cIe rArm., l'raafoile - Bin*> 
P. 3'5. 
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durillg sevenrl IIlDDths there lDAy have been no sick perscm in 
the barbov. and nQ ship lDAy have e.nte.ed it. 

The ~1I.8 Elf America a~ to be CODfi.ned to tlle 
shore~ eitlier DeC/lol:l8e persons who liring the ctisease disem­
bark there. IWl goods Slolpposed to be impregnated with dele­
terious miasms are there aoowlnuated; or becMllle on the 
sea-sida gaseous- emanations of a partieulair lHIitu!e are formed. 
The aspect of the places subject to tile ravages of tnm:us 
seems often to exelude all idea of a local or endemical ongin. 
It has been known top~T&il in the Canarie~ the Bermudas, 
and !UIlO~ the 8IIl8ll West India Islands, in dry plaees for­
merly diatinguished for the great salu.brity af their climate. 
Examples of the pro~tion of the yellow feTer in the in­
land parts of the tomd zone appeal' very doobtful: that 
~y may :bave been confouniied. with remitting bilious 
:£eyers. With respect to the temperate zone, in which the 
contagious character of the Ameriean typhus is mOl'e decided, 
the disease has unquestionably spread :tU from the shore, even 
into very elevated places, exposed to cool and dry winGs, as 
in Spain at Medina-Sidonia, at Carlotta, and in the city of 
Murcia. That variety of phenomena wh.ich th.e same epi­
demic exhibits, according, to the dii'ermMl8 of climate, 10M 
union of prediapo~ causes, its shorier or longer duration, 
and the degre& of Its exacerbation, should render 11S ex­
tremely ctiooumspeet in tracing tJa& BeeJ/et cauaes af the 
~rican typallS. M. Bailly, wno, at th.&time of the violent 
epidemics in 1802 aad 1803, was chief physician to the colony 
of St. Demingo, and who studied that diSease in the island of 
Cuba, the U Irited States, and Spain, :is of opinion that the 
typhus is very often, but not alwa~ coDtagious. 

Since the yellow fever has made such ravages in La Gua.:y-ra, 
exaggerated IlCOOWlts have been given at th& uncleanliness in 
that little town 88 well as of Vera Cruz, and of the quays or 
wharfs of Philadelphia. In a place where the sOH is extI>emely 
4rY, destitute of vegetation, and where scucely a f&W drops of 
water fall in the course of seven or eight months, the causes 
that pl'Qduee what are called miasms, e&mlot be of vf!T! fre­
quent occurrence. La Gua.yra appeared to me in geDeral to 
Q& tolerably clean, with .the ~xception of ihe 1!pl8Il'tel'. of the 
slaughter-housea. The sea-side has, DO beaek on whicll the 
lllmains of fuei Olr molhlses 101:8. he.ped up; but tile neigh-

DlgIIlZed by Coogle 



PROPAGATION OF FEVERS. 

bouring COast, which stretches eastward towards Cape 
Codera, and collBequently to the windward of La Guayra, is 
extremely unhealthy. Intermitting, putrid, and bilious fevers 
often prevail at Yacuto and at Caravalleda; and when from 
time to time the breeze is interrupted by a westerly wind, 
the little bay of Cotia sends air loaded with putrid emana­
tions towards the coast of La. Guayra, notwithstanding the 
rampart 0\lposed by Cabo Blanco. 

The irntability of the organB being so different in the 
people of the north and those of the south, it cannot he 
doubted, that with greater freedom of commerce, and more 
frequent and intimate communication between countries 
situated in different climates, the yellow fever will erlend its 
ravages in the N ew World. It is even probable that the 
concurrence of so many exciting causes, and their action on 
individuals so differently organized, may give birth to new 
forms of disease and new deviatiollB of the vital powers. 
This is one of the evils that inevitably attend rising civili· 
zation. 

The yellow fever and the black vonrlt cease periodically at 
the Havannah and Vera Cruz, when the north winds bring 
the cold air of Canada towards the gulf of Mexico. But 
from the extreme equality of temperature which charac­
terizes the climates of Porto Cabello, La. Guayra, New Bar­
celona, and Cumana, it may be feared that the tnhus will 
there become permanent, whenever, from a great influx of 
strangers, it has acquired a high degree of exacerbation. 

Tracing the granitic coast of La Guayra westward, we 
find between that port (which is in fact but an ill·shel· 
tered roadstead) and that of Porto Cabello, 'several indent­
atiollB of the land, furnishing excellent anchorage for ships. 
Such are the small bay of Catio., Los A.recifea, Puerto-1&­
Cruz, Choroni, Sienega de Ocumare, Turiamo, Burburata, 
and Patanebo. All these ports, with the exception of that 
of Burburata, from which mules are exported to J amaiea, 
are now frequented only by small coasting vessels, which 
are there laden with provisiollB and cacao from the &Ill'­
rounding plantatiollB. The inhabitants of Caracas are de­
sirous to avail themselves of the anchorage of Catia, to 
the west of Cabo Blanco. Y. BonJlland and myself ex· 
amined that point of the coast durmg Our second abode 
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at La Guayra. A ravine, called the Quebrada. cIe Tipe, 
descends from the table-land of Caracas towards Catia. A 
plan has . long been in contemplation for making a P.art­
road through this ravine and abandoning the old road 
to La Guayra., which resembles the passage over St. Go­
thard. According to this plan, the port of Catia, equally 
large and secure, would supersede that of La Guayra. Un­
fortunately, however, all that shore, to leeward of Cabo 
:Blanco, abounds with mangroves, and is extremely un-. 
healthy. I ascended to the summit of the promontory, 
which forms Cabo :Blanco, in order to observe the passage 
of the sun over the meridian. I wished to compare in the 
morning the altitudes taken with an artificial horizon and 
those taken with the horizon of the sea; to ve~ the ap­
parent depression of the latter, by the barometrical mea­
surement of the hill. :By this method, hitherto very little 
employed, on reducing the heights of the sun to the same 
time, a reflecting instrument may be used like an instru­
ment furnished with a level. I found the latitude of the 
cape to be 100 36' 45"; I could only make use of the 
angles which gave the image of the sun reflected on 80 
plane glass; the horizon of the sea was very misty, and the 
windings of the coast prevented me from taking the height 
of the sun on that hOl'lZon. 

The environs of Cabo :Blanco are not uninteresting for 
the study of rocks. The gneiss here passes into the state 
of mica-slate,- and contains, along the sea-cOast, layers of 
schistose chlorite. t In this latter I found garnets and 
magnetical sand. On the road to Catia we see the chlo­
ritie schist passing into hornblende schist.t All these for­
mations are found together in the primitive mountains of 
the old world, especially in the north of Europe. The sea 
at the foot of Cabo Blanco throws up on the beach rolled 
fragments of a rock, which is a granular mixture of horn­
blende and lamellar feldspar. It is what is rather vaguely 
called primitive grumtein. In it we can recognize traces 
of quartz aud ;pyrites. Submarine rocks probably exist near 
the coast, whIch furnish these very hard masses. I have 

* Glimmerschiefer. t Chloritschiefp.r. 
:I: Homblendschiefer. 
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compared. them in my journal to the =leriM of Pich­
telberg, in Franconia, which is also a' b1Itao fusi-. 
ble, that glass buttons are m&de of it, wlUeh are emplo,.ed 
in the alave-trade on tbe coast of Guinea. I believed at 
firat, according to the analogy of the phenomena furnished 
by the mountaiDs of Franconia, that the presence of these 
hornblende masses with crystals of common (uncompaet) 
feldspar indicated the proximity of transition rocb; but 
in tlie high valley of Caracas, near Antimano, balls of ihe 
same diabase fill a vein crossing the miea-a1ate. On. the 
western declivity of the hill of Cabo Blanco, the gneiss is 
covered with a formation of . sandstone, or conglomerate, 
erlremely recent. This sandstone combines angular frag­
menta of gneiss, . q~, and cblorite, magneticaJ. ....a. 
madrepores, and petrified bivalve shells. Is this formation 
of the same date as that of Punta .Araya and C1DDlID& 11 

Scarcely any part of the C088t has 80 burning a climate 
as the environs of Cabo Blanco. We suffered much flom 
the heat, augmented by the. revel'beration ot a barren and 
dusty soil; but without feeling any bad consequences fiom 
the effects of insolation. The powerful action of the BUn 
on the cerebral functions is extremely dreaded at 14 Guayra., 
especially at the period when the yellow fever beginS to 
be felt. Being one day on the ter1'lWe of the ho'\l88, observ­
ing at noon the difference of the thermometer in the SUD 

and in ·the shade, a man approoohed me holding in his hand 
a potion, which he conjured me to swallow. He was a phy­
sician, who from his window, had observed me bareheaded, 
and exposed to the rays of the sun. He assured me, that, 
being a native of a very northern climate, I should ~ 
bly, after the imprudence I had committed, be attacked with 
the yellow Jever that very evening, if I refused to take the 
remedy against it. I was not alarmed by this prediction, 
however serious, believing myself to have been long ..,.. 
climated; but I could not resist yielding to entreaties, 
prompted by such benevolent feelings. I swallowed the 
dose; and the physician doubtless counted me among the 
number of those he had saved. . 

The road leading from' the port to Caracas (the capi­
tal of a government of near 900,000 inhabitants) resem­
bles, as I have already. observed, the passage over the .Alps, 
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the road of St. Gothard. aud of the Great St. Bernard.' 
Taking the leTe! of the road. 1Iad. never been attempted ba­
m my arrival in the province of Venezuela. No preeiae 
idea bad even been formed of tile elevation of the v&lley of 
Caracas. It had indeed been leng. obse1"l"ed., that the 
descent was much IB118 from La Cumbre and Las Vueltaa 
(the latter is the culminating point of the road towards the 
Pastora at the entrance of the valley of Ca.raeaa), than to­
wards the port of La Guyra; but the mOlmtam of Avila 
baving a very considerable bulk, the eye ca.nn.ot discern 
simultaneously the points to be compared. It is even im­
possible to form a precise idea of the elevation of Cancas, 
from the climate Of the valley, where the atmosphere is 
cooled by the descending currents of air, and by the mists, 
which envelope the lofty summit of the Silla during a great 
p&1'I; of the year. . 

When in the season of the great 'heats we breathe the 
burning atmosphere of La Guayra, and tum our eyes towards 
the mountains, it seems sClLl'cely possible that, at the dis­
tance of five or six thousamd toises, a population of forty 
thousand individuals assembled in a narrow valley, enjoys 
the coo~ess of spring, a temperature which at mght des­
cends to 12° of the centesinial thermometer. This near 
approach of different climates is common in the Cordillera. 
of the .Andes; but everywhere, at Mexico, at Quito, in 
Peru, amd in New Granaida, it is only after a long journey 
into the interior, either across plains or along rivers, that we 
reach the great cities, which are the central :points of civi­
lization. The height of Caracas is but a third of that of 
Mexico, Quito, and Santa Fe de Bogota; yet of all the 
capitals of Spanish America which enjoy a eool and deli­
cious climate in the midst of the torrid zone, Caracas is 
nearest to the coast. What a privilege for a city to :possess 
a seaport at three leagues distance, and to be situatec,i 
among mountains, on a table-land, which would produce 
wheat, if the cultivation of the coffee-tree were not preferred! 

The road from La Guayra to the valley of Caracas is infi­
nitely finer than the road from Honda to Santa Fe, or that 
from Guayaquil to Quito. It is kept in better order than 
the old road, which led. from the port of Vera. Cruz to 
Perote, on the eastern declivity of the mountains of New 

2 c 2 
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Spain. 'With good mules it takes but three hours togo 
from the port of La Guayra. to Caracas; and only two hours 
to return. With loaded mules, or on foot, the journey is 
from four to five hours. The road runs along a ridge of 
rocks extremely steep, and after passing the stations bearing 
respectively the names of Torre Quemada, Curucuti, and 
Salto, we· arrive at a large inn (La Venta) built at six hun­
dred toiscs above the level of the sea. The name Torre 
Quemada., . or Burnt Tower, indicates the sensation that is 
felt in descending towards La Guayra. A suffocating heat is 
reflected from the walls of rock, and especia.lly from the 
barren plains on which the traveller looks down. On this 
road, as on that from Vera Cruz to Mexico, and wherever 
on a rapid declivity the climate changes, the increase of 
muscular strength and the sensation of well-being, which we 
experience as we advance into strata of cooler air, have 
always appeared to me less striking than the feeling of 
languor and debility: which pervades the frame, when we 
descend towards the burning plains of the coast. But such is 
the organization of man; and even in the moral world, we 
are less soothed by that which ameliorates our condition than 
annoyed by a. new sensation of discomfort. . . 

From Curucuti to Salto the ascent is somewhat less labQ­
rious. The sinuosities of the way render the declivity easier, 
as in the old road over Mont Cenis. The Salto (or Leap) 
is a crevice, which is crossed by a draw-bridge. l!~ortifica­
tions crown the summit of the mountain. At La Vents. the 
thermometer at noon stood at 19'3°, when at La G~yra it 
kept up at the same hour at 26'2°. La Venta enjoys some 
celebrity in Europe and in the United States, for the beauty 
of its surrounding scenery. When the clouds permit, this 
spot affords. a magnificent view of the sea, and the neigh­
bouring coasts. An horizon of more than twenty-two leagues 
radius. is visible; the white and barren shore reflects a 
dazzling mass of' light; and the spectator beholds at his 
feet Cabo Blanco, the village of Maiquetia with its cocoa.. 
trees, La Guayra., and the vessels in the port. But I found 
this view far more extraordinary,. when the sky was not 
serene, and when trains of clouds, strongly illumined on 
their upper· surface, seemed projected like floating islands 
on the ocean. Strata. of vllpour, hovering at different 

DlgIIlZed by Coogle 



OPTIOAL ILLUSION. 389 

heights, formed intermediary spaces between the eye and 
. the lower regions. By an illusion easily ex,plained, they 
enlarged the scene, and rendered it more majestic. Trees 
and dwellings appeared at intervals through the openings, 
which were left by the clouds when driven on by the winds, 
and rolling over one another. Objects then appear at a 
greater depth than when seen through a pure and uniformly 
serene air. On the declivity of the mountains of Mexico, at 
the same height (between Las Trancas and Xalapa), the sea 
is twelve leagues distant, and the view of the coast is con­
fused; while on the road from La Guayra to Caracas we 
command the plains (the tierra caliente); as from the top of 
a tower. How extraordinary must be the impression created 
by this prospect on ilatives of the inland parts of the coun~, 
who behold the. sea and ships for the first time from this 
point. 

I determined by direct observations the latitude of La 
Venta, that I might be enabled to give a more precise idea 
of the distance of the coasts. The latitude is LO° 33' 9". 
Its longitude appeared to me by the chronometer, nearly 
2' 47" west of the town of Caracas. I found the dip of the 
needle ~t this height to be 41'75°, and the intensity of the 
magnetic forces equal to two hundred and thirty-four oscil­
lations. From the Venta, called also La Venm Grande, to 
distinguish it from: three or four small inns formerly esta­
blished . along the road, ·but now destroyed, there is still an 
ascent of one hundred and fifty toises to Guayavo. This is 
nearly. the most lofty point of t'he road. 

Whether we gaze on the distant horizon of the sea, or 
turn our eyes south-eastward, in the direction of the serrated 
ridge of rocks, which seems to unite the Cumbre and the 
Billa, though separated from them by the ravine (quebrada) 
of Tocume, Elverywhere we admire the grand character of the 
landscape. From Guayavo we proceed for half an hour over 
a smooth table-land, covered with alpine plants. This part 
of the way, on account of its windinis, is called Las V ueltas. 
We find a little higher u.p the barrackS or magazines of 11our, 
which were constructed m a spot of cool temperature by the 
Guipuzcoa Company, when they had the exclusive monopoly 
of the trade of Caracas, and supplied that place with proVl­
sion. On the road to Las V ueltas we lIee for the first time 
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the eapital. situated three hundred toises below, in a vaJIey 
luxuriantly planted with caffee and European. &uit-trees_. 
Travellers are accustomed to balt near a fine spring. known 
.by the name of Fuente de Sapohorquiz, wlt.ioo flow. down 
.from the Sierra. on sloping strata of ~eiss. I found its 
temperature 16'4°; whiCh, for an elevation of seven hundred. 
and twenty-six toises, is oonsiderably cool, and it would 
appear much cooler to those who drink its lim~d water, if, 
irultead of ~1ring out between La Oumbre and the tempe­
rate valley Of 08.l'lW88, it were found on the descent towards 
La Guayra. But at this descent on the northern side of 
the mountain, the rock, by an uncommon exception in this 
country, does not dip to north-west, but to south-easi, which 
prevents the subterranean watem fr:om forming springa 
there. . 

We continued to descend from the small ravine of San­
ehorquiz to la Cruz de la Guayra, a cross erected on an open 
spot, six hundred and thirty-two toises high, and thence 
(entering by the custom-house and the quarter of the Pas­
tora) t.o the citr, of Caracas. On the IIOtlth side of the 
mountain of Avila, the gneiss presents several geognostical 
phenomena worthy of the attention of travellers. It is tra­
versed by veins of quartz, containing cannulated and often 
articula.ted. prisms of rutile titanite two or. three lines in 
diameter. In the fissures of the quartz we find, on breaking 
it, very thin crystals, which crossing each other form a kind 
of network. Sometimes the red schorl occurs only in den­
dritic crystals of a bright red... The gneiss of the Vll)ley of 
Caracas is characterized by the red and green gamets It con­
tAins; they however disappear when the rock p&88e8 into 
mic~slate. This same phenomenon has been.remarked by 
Von Booh in Sweden; but in the temperate parts ot ~ 
garnets are in general contained in serpentine and mica­
eid.tes, not in gneiss. In the walls which enclose the gardens 
of Caracas, .constructed partly of fragments of gneiss, ... e 
find garnets of a very fine red, a little transparent, and very 
!li1Iicult to detach. The gneiss near the Cross of La 
Guayra. half a league from Caracas, presented. also vestiges of 

. * .Especially below the Cl'OI8 of La Guayra, at 684 toiles of abeol1llil 
eIIniItioD. . 
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azure copper-ore· disseminated in veins of quartz, and small 
strata of plumbago (black lead), or earthy carburetted iron. 
This last is found in pretty large masses, lind sometimes 
mingled with sparry iron-ore, in the ravine of Tocu.me, to 
the west of the SiUa. 

Between the spring of Sanchorquiz and the Cross of La 
Guayra, as well as still higher up, the gneiss contains consi­
derable beds of sacchaI'Oicial blU18h-grey primitive limestone, 
coarse-grained, containing mica, and traversed by veins of 
white calcareous spar. The mica, with large folia, lies in the 
direction of the dip of the strata. I found in the primitive 
limestone a great many crystallized pyrites, and rhomboidal 
fragments of sparry iron-ore of Isabella yellow. I endea­
"voured, but without success, to "find tremolite,t which in the 
Fitehelberg, in FrancoDia, is common in the primitive lime­
stone without dolomite. In Europe beds of primitive lime­
stone are generally obsel'Ted in the mica-slates; but we find 
"also saccharoidallimestone in gneiss of the most ancient for­
mation, in Sweden near Upsala, in Saxony near Burkersdorf, 
and in the .Alps in the road over the Simplon. These situa­
tions are analogous to that of Caracas. The phenomena of 
geognosy, particularly those which are connected with the 
stratification of rocks, and their grouping, are never solitary; 
but are found the same in both hemispheres. I was tlie 
"more struck with these relations, and this identity of forma­
tions, as, at the time of my journey in these countries, mine­
ralogists were unacquainted with the name of a single rock 
of Vel1emela, New Grenada, and tQe Cordilleras of Quito. 

" • Blue carboaate of copper. 
" t Grammatite of Hauy. The primitive limestone above the spring of 
Sanchorquis, is directed, as the gneiss in that place, hor. 5'2, and dips 
"450 north; but the general direction of the gneiss is, in the Cerro de 
Avila, hor. S'4 with 60° of dip N.W. Exceptions merely local are 
observed in a IIIII8ll. spaee of ground near the Cross of La Guayra (hor. 
6'2, dif 80 N.); and higher np. opposite the Quebrada of Tipe (hor.12, 
dip 50 W.). 
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CHAPTER XII. 

General View of the Provinces of Venene1a.-Diveraity of their Intereata. 
-City and Valley of Caracas.-Climate. 

IN all those parts of Spanish America in which civilization 
did not exist to a certain degree before the Conquest (as it 
did in Mexico, Guatimala, Quito, and Peru), it has advanced 
from the coasts to the interior of the country, following 
sometimes the valley of a great river, sometimes a chain of 
mountains, affordin~ a temperate climate. Concentrated at 
once in different pomts, it has s:pread as if by diverging rays. 
The union into provinces and kingdoms was effected. on the 
:first immediate contact between civilized. parts, or at least 
those subject to permanent and regular government. Lands 
deserted, or inhabited by savage tribes, now surround the 
countries which European civilization has subdued. They 
divide its conquests like arms of the sea difficult to be passed, 
and neighbouring states are often connected with each other 
only by slips of cultivated land. It is less difficult to acquire 
a knowledge of the configuration of coasts washed by the 
ocean, than of the sinuosities of that interior shore, on which 
barbarism and civilization, impenetrable forests and culti­
vated land, touch and bound each other. From not having 
reflected on the early state of society in the N ew World, 
geographers have often made their maps incorrect, by marking 
the different parts of the Spanish and Portuguese colonies, as 
though they were contiguous at every point in the interior. 
The local knowledge which I obtained respecting these 
boundaries, . enables me to fix the extent of the great terri­
torial divisions with some certainty, to compare the wild and 
inhabited parts, and to appreciate the degree of political 
influence exercised by cartain towns 9f America, 8S centres 
of power and of commerce. 

Caracas is the capital of a country nearly twice as large 
as Peru, and now little inferior in extent to the kingdom of 
New Grenada.- This country which the Spanish· govern-

• The Capitania-General of Caracas contains near .8,000 sq1llll'8 
leagues (twenty-five to a degree). Pern, sil\ce La Paz, Potosi, Charcu, 
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ment designates by the name of Capitania-GenernJ. de Cara­
cas,- or of the united provinces of Venezuela, has nearly a 
million of inhabitants, among whom are sixty thousand 
slaves. It comprises, along the coasts, New Andalusia, or the 
province of C1DIl8Jl8. (with the island of Margareta),t Barce­
lona, Venezuela or Caracas, Coro, and Mara.caybo; in the 
interior, the provinces of Varinas and Guiarui.; the former 
situated on tlie rivers of Santo Domingo and the Apure, the 
latter stretching along the Orinoco, the Casiquiare, the Ata­
ba:po, and the Rio Negro. In a general view of the seven 
umted provinces of Terra. Firma, we perceive that they form 
three distinct zones, extending from east to west. 

We find, first, cultivated land along the sea-shore, and 
near the chain of the mountains on the coast; next, savan­
nahs or pasturages; and finally, beyond the Orinoco, a third 
zone, th8.t of the forests, into which we can :penetrate only 
by the rivers which traverse them. If the native inhabitants 
of the forests lived entirely on the produce of the chase, like 
those of the Missouri, we might say that the three zones 
into which we have divided the territory of Venczuela, 
picture the three states of human society; the life of the 
Wild hunter, in the woods of the Orinoco; pastoral. life, in 
the savannahs or llanos; and the agriculturill state, in ths 
high valleys, and at the foot of the mountains on the coast. 
Missionary monks and some few soldiers occupy here, as 
throughout all Spanish America., advanced posts along the 
frontiers of Brazil. In this first zone are felt the prepon­
derance of force, and the abuse of power, which is its 
necessary consequence. The natives carry on civil war, and 
sometimes devour one another. The monks endeavour to 
augment the number of little villages of their Missions, bl 
taking advantage of the dissensions of the natives. The mill-

and Santa Cruz de la Sierra, have been separated from it, contains only' 
30,000. New Grenada, including the province of Quito, contaiua 
65,000. ReinOl, Capitanitu.Generalell, PreBidencilll, GOIIiernOl, anel 
ProtJincilll, are tho names by which Spain formerly distingnished ber 
transmarine possessions, or, as they were ca11ed, • Dominios de Ultrnmar' 
(Dominions beyond Sea.) . * The captain.general of Caracas has the title of .. Capitan.General do 
las Provincias de Venezuela y Ciudad de Caracas." 
. t This island, near the coast of Cumana, forms a separate gonemo, 
depending immediately on the captain·general of Caracas. 
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.t.y live in a state of hostility to the moDka, whom they 
were intended to protect. ~g presents a melancholy 
picture f)f misery and privatiOlL. We shall soon have 0cca­
sion to ~ more c'l9lil81y that Bt;aj;e of man, which is 
vaunted .88 a state of nature, by those who inhabit towu. 
In the seoond region, in the plains and pasture-grounds. 
food is extremely abundant, but has little variety. Although 
more advanced. in civilization, the people beyond the circle 
of SODle scattered toWDB are not less isolated from one 
another. At sight of their dwelfutgs, partly covered with 
skins and leather, it might be supJ'osed that, fa.r from ~ 
fixed, they are scarcely encamped m those vast plains whidi. 
'extend to the horizon. A gricUlture, which alone consolidates 
the bases, and strengtheJi8 the bonds of society, occupies the 
third zooe, the shore, and especially the hot and temperate 
valleys among the mountains near the sea. 

It may be objected, that in other parts of Spanish and 
Portuguese America., wherever we can trace the progressive 
development of civilization, we find the three ages of society 
combined. But it inust be remembered that the position of 
the three zones, that of the forests, the pastures, and the 
cultivated land, is not everywhere the same, and that it is 
nowhere 80 regular as in Venezuela. It is not always from 
the coast to the interior, that population, commercial in-

. dustry, aud inte11ectuaJ. improvement, diminish. In Mexico, 
Peru, and Quito, the table-lands and central mountaiDs 
POSseBB the grea~t number of cultivators, the most n. 
merous towns situated near to each other, and the JIlOIIt 
ancient insututioDB. We even find, that, in the kingdom of 
Buenos Ayres, the region of pasturage, known by the ~ 
of the Pampas, lies between the isruated part of Blleuos Ayres 
and the great mass of Indian cultivators, who inhabit the 
Cordilleras of Charcas, La Paz, and Potosi. This circum-

• stance gives birth to a diversity of interests, in the BSm8 

country, between the people of the. interior and those who 
inhabit the coasts. 

To form an accurate idea of those vast provinces wbicll 
have been governed for ages, almost like separate states, by 
viceroys and captains-general, we must fix our attention at 
once on several points. We must distinguish the ~ of 
Spanish America opposite to Asia from those on. the .... 
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of the Atlantic; we m'WIt aaeerta.in where ·the greater p0r­
tion of the population is placed; whether near the coast, Ol' 

'concentrated ill the interior, on the cold and temperate 
table-lands of the Cordilleru. We must ~v the n'lmle­
rica! proportions between the natives . and other castes; 
aea.rch into the origin of the European families, and examine 
to what race, in each part of the colonies, belongs the greater 
number of whites. The Andalusian-Canarians of Venezuela, 
the MOUBtaineers. IUld the Biscayans of Mexico, the Cat&­
lonilUls of Buenos Arras, di1l'er essentially in their aptitude 
for agriculture, for the mechanical arts, for commeree, and 
for all objects connected with intellectual deve1opment. 
Each of those races has preserved, in the New as in the Old 
World, the shades that constitute its national physiognomy; 
its aaperity or mildness of cha.racler; its freedom from sordid 
feelings, or its excessive love of gain; its social hospitality, 
or its taste for solitude. In the countries where the popu­
lation is for the most part composed of Indians and mixed. 
raees, the difference between the Europeans and their 
descendants cannot indeed be so strongly marked, as that 
which existed anciently in the colonies of Ionian and Doric 
origin. The Spaniards transpla.p.ted to the torrid zone, 
~d from the habits of their mother-country, must 
have fult more sensible changes than the Greeks settled on 
the ooaats of Asia Minor, and of Italy, where the climates 
di1l'er so little from those of Athens and Corinth. It cannot 
be denied that the character of the Spanish Americans has 
been variously- modified by the physical nature of the 
country; the l8Ola.ted sites of the capitals on the table-lands 
or in the vicinity of the coasts; the agricultural life; the 
labo1l1' of the mines, and the habit (If commercial. s~culation: 
but in the inhabitants of Caracas, Santa Fe, Quito, and 
Buenos Ayres, we recognize everywhere something which 
belongs to the race and the filistion of the JlOO~le. 

If we examine the state of the Capltania-GeneraJ. of 
Caraeas, according to the principles here laid down, we 
perceive that agricultural induatry, th.e ~ maas of POl?u­
latiOil, the numerous towns, and everything connected WIth 
adVllDeed civilization, are found near the COMt. 1'hiB coaat 

• Montafiefte. The iDbabitaDts of the mountains of Santander are 
ailed b7 tbia Dame in Spain. 

DlgIIlZed by Coogle 



896 NATIVE POPULATION. 

extends along a space of two hundred leagues. It is 
washed by the Caribbean Sea, a sort of Mediterranean, on 
th9 shores of which almost all the nations of Europe have 
founded colonies; which communicates at several points 
with the Atlantic; and which has had a considerable in­
fluence on the progress of knowledge in the eastern part of 
!l9.ninoctial America, from the time o! the Conques~. ~e 
kingdoms of New Grenada and MeXICO have no connection 
with foreign colonies, and through them with the nations 
of Europe, except by the ports of Carthagena, of Santa 
Martha, of Vera Cruz, and of Campeachy. These va.st 
countries, from the nature of their coasts, and the isolation 
of their inhabitants on the back of the Cordilleras, haTe 
few points of contact with foreign lands. The gulf of 
Merico also is but little frequented during a part of the 
year, on account of the danger of gales of wind from the 
north. The coasts of Venezuela, on the contrary, from their 
extent, their eastward direction, the number of their ports, 
and the safety of their anchorage at different seasons, 
possess all the advantages of the Caribbean Sea. The com­
munications with the larger islands, and even with those 
situated to windward, can nowhere be more frequent than 
from the ports of Cumana, Barcelona, La Guayra, Porto­
Cabello, Coro, and Maracaybo. Can we wonder that this 
facility of commercial intercourse with the inhabitants of 
free America, and the agitated nations of Europe, should in 
the provinces united under the Capitania-General of Vene­
zuela, have augmented opulence, knowledge, and that rest­
less desire of a local government, which is blended with the 
love of liberty and republican forms P 

The copper-coloured natives, or Indians, constitute an 
important mass of the agricultural population only in those 
pl.a.ces where the Spaniards, at the time of the Conquest, 
found regular governments, social communities,and ancient 
and very complicated institutions; as, for example, in New 
Spain, south of Durango; and in Peru, from Cuzco t~ 
Potosi. In the Capitania-General of Caracas the Indian 
population is inconsiderable, at least beyond the MissionB 
an~ in the cultivate~ zone. Ev~n ~ times of great political 
eXCltem.ent, the nativ~s do not mspIre any apprehension in 
the whites or the mIXed castes. Computing, in 1800, the 
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total population of the seven united provinces at nine 
hundred thousand souls, it appeared to me that the Indians 
made only one-ninth; while at Mexico they form nearly one 
half' of the inhabitants. 

Considering the Caribbean Sea, of which the gulf of 
Mexico makes a part, as an interior sea with several mouths, 
it is important to fix our attention on the political relations 
arising out of this singular configuration of the New Con­
tinent, between countries placed around the same basin. 
Notwithstanding the isolated state in which most of the 
mother-countries endeavour to hold their colonies, the agi­
tations that take place are not the less communicated frOm 
one to the other. The elements of discord are everywhere 
the same; and, as if by instinct, an understanding IS esta­
blished between men of the same colour, although separated 
by difference of language, and inhabiting opposite coasts. 
That American Mediterranean formed by the shores of 
Venezuela, New Grenada, Mexico, the United States, and 
the West India Islands, counts upon its borders near a 
million and a half· of free and enslaved blacks; but so un­
eq1l!illy distributed, that there are very few to the south, 
and scarcely any in the regions of the west. Their great 
accu,mulation is on the northern and eastern coasts, which 
may be said to be the African part of the interior basin. 
The commotions which since 1792 have broken out in St. 
Domingo, have naturally been propagated to the coasts of 
Venezuela. So long as Spain possessed those fine colonies 
in tranquillity, the little insurrections of the slaves were 
easily repressed; but when a struggle of another kind, that 
for independence, began, the blacks by their menacing posi­
tion excited alternately the apprehensions of the opposite 
parties; and the gradual or insta.ntaneous abolition of slavery 
has been proclaimed in different regions of Spanish America, 
less from motives of justice and humanity, than to secure 
the aid of an intrepid race of men, habituated to privation, 
and fighting for their own cause. I found in the narrative 
of the voyage of Girolamo Benzoni, a curious passage,which 
proves that the apprehensions caused by the increase of the 
black population are of very old date. These apprehensions 
will cease only where governments shall second by laws the 
progressive reforms which refinement of manners, opinion, 
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and religioua II8J1timent, introduce into domestic al&ve!7-
"The negroes," aays Benzoai, "multiply so much at at. 
Domingo, that in 1545, when I W88 in Terra Firma [on the 
coast of Caracas], I saw many Spaniards whG bad no doubt; 
that the island would shortly be the property of the bIacks.". 
It W88 reserved. for our age to see this prediction accom­
plished; and a EuropelloD. colon.y of America. tnmBform itself 
into an African state. 

The sixty thousa.nd slaves which the seven UDited :pr0-
vinces of ~ enezuela a?e computed to contain, a.re 80 un­
equally divided, that in the province of C8.1'8C88 alone there 
aze nearly forty thousand, one-fifth of whom a?e mulattoes; 
in MaraCaybo, there are tenor twelve thousand; but in 
Cl1D1&DA and· :Barcelona, scarcely six thousand. ~o judge 
of the influence which the slaves and men of colour exer­
cise. on. the public tranquility, it is not eD.Ough to know 
their number, we must consider their accumulation at 
certain. points, and their manner of life, as cultivators or 
inhabitants of towns. In the province of Venezuela, the 
slaves are assembled together on. a. apace of no great 
extent, between the coast, and a line which passes <at twelve 
leagues from the coast) through Panaquire, Yaze, Sabana 
de Ocumare, Villa de Cur&, and Nirgua. The llanos or 
vast plains of Calaboso, San Carlos, Gwma.re, and Barque­
cimeto, contain only four or five thousand slaves, who are 
scattered among the farms, and employed in the care of 
cattle. The number of free men is very considerable; the 
Spanish laws and customs being favourable to aft'ranchise­
ment. A master cannot refuse liberty to a slave who ofi'"ers 
him the 8UDl of three hundred piastres, even though the 
slave may have cost double that price, on account of his 
industry, or a particul.a.r aptitude for the trade he practises. 
Instances of persons who voluntarily bestow liberty on a 
certain number of their slaves, are more common in the 

• II Vi sono molti Spagnuoli che tengono per COla ceria, che quest' iaoJa 
(S,an DominicO) in breve tempo sara pos8eduta cia questi Mori di Guinea." 
(Benzoni, 18toria del Mondo Nuovo, ediz. 2da, 1672, p. 65.) The 
author, who is not very scrupulous in the adoption of statistical r.ct.. 
believes that in his time there were at St. Domingo __ tho-.l 
fugitive negroes (Muri cimaroni), with whom Don Luis Cohambaa .... 
treaty of peace and friendship. • 
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province of Venezuela tlum in any other place. A short 
time before we visited the fertile valleys of Aragua and 
the lake of Valencia, a ladL= inhabited the great village 
of Victoria, ordered her c' n, on her death-bed, to give 
liberty to all her slaves, thirty in number. I feel pleasure 
in reeording' facts that do honour to the charaeter of a 
people from whom M. Bonpland and myself received so 
many marks of kindneBB. 

If we compare the seven united provinces of Venezuela 
with the kingdom of Mexico and the iSland of Cuba, we 
shall sueceed in finding the approximate number of white 
Creoles, and even of EuroJ?eans. The white Creoles, whom 
I may call Hispano-Amencans,- form in Mexico nearly a 
fifth, .and in the island of Cuba, according to the very accu­
:rate eJlll:meration of 1801, a third of the whole popUlation. 
When we re1lect that the kingdom of Mexico contains two 
millions and a half of natives of the copper-coloured l'IIIOO; 
when we consider the state of the coasts bordering on the 
Pacific, and the small number of whites in the intend en­
cias of Puebla and Oaxaca, comp8l'ed with the natives, we 
C&DD.ot doubt that the province of Venezuela at least, if not 
the capitani~general, has a greater proportion than that of 
one to five. The island of Cuba, t in which the whites are 
even more numerous than in Chile, may furnish us with a 
limiting number, that is to say, the manmum which may be 
supposed in the capitania-general of Caracas. I believe we 
must stop at at two hundred, or two hundred a.nd ten thou­
sand Hitq>ano-America.ns, in a total population of nine hun­
dred thousand souls. The number of Europeans included 
in the white race (not comprehending the troops sent from 
the mother-country) does not exceed twelve or fifteen thou­
sand. . It certainly is not greater at Mexico than sixty 
thousand; and I find by several statements, that, if we 
estimate the whole of tlie SpaniBh colonies at fourteen or 

• In imitation of the word Anglo-American, adapted in all the lan­
guages of Europe. In the Spanish colonies, the whites bom in America 
are called Sparaiarda; and the real Spaniards, tbose bom in the mother­
country, are called Evropearu, (}Qallvpiru, or Cliapetoru. 

t I do not mention tbe kingdom of Blleno. Ayres, where, among a 
million of inbabitants, the wbites are extremely numerODB in parts 
near the cout; while the table-landa, or provinces of the sierra, are 
almoat entirely peopled with natives. 

DlgIIlZed by Coogle 



TUPAo-.utA.BU. .. 
fifteen millions of inhabitants, there are in that number 
at most three millions of Creole whites, and two hundred 
thousand Europeans. 

When Tupac-Amaru, who believed himself to be the legi­
timate heir to the empire of the Incas, made the conquest or 
several provinces of Upper Peru, in 1781, at the head of 
forty thousand Indian mountaineers, all the whites were 
filled with alarm. The Hispano-Americans felt, like the 
Spaniards born in Europe, that the contest was between 
tIie coJ>~er-coloured race and the whites; between barbarism 
and CIvilization. Tupac-Amaru, who himself was not des­
titute of intellectual cultivation, began with Battering the 
creoles and the European clergy; but BOon, impelled hJ 
events, and by the spirit of vengeance that inspired his 
ne:p}lew, Andres Condorcanqui, he changed his plan. A 
riSlQg for independence became a cruel war between the 
different castes; the whites were victorious, and excited by 
/l. feeling of common interest, from that period they kept 
watchful attention on the proportions existing in the different 
provinces between their numbers and those of the Indiana. 
It was reserved for our times to see the whites direct this 
attention towards themselves; and examine, from motives of 
distrust, the elements of which their own caste is compoeed. 
Every enterprise in favour of independence and liberty puts 
the national or American party in opposition to the men 
of the mother-country. When I arnved at Caracas, the 
latter had just escaped from the danger with which they 
thought they were menaced by the iusurrection projected 
by Espana. The consequences of that bold attemI?t were 
the more deplorable, because, instead of investigatmg the 
real causes of the popular discontent, it was thought that 
the mother-country would be saved by employing vigorous 
measures. At present, the commotions which have arisen 
throughout the country, from the banks of the Rio de]a 
Plata to New Mexico, an extent of fourteen hundred leagues, 
have divided men of a common origin. 

The Indian po:pulation in the united provinces of Vene­
zuela is not conSIderable, and is but recently civilized. AD 
the towns were founded by the Spanish conquerors, who 
could not carry out, as in Mexico and Peru, tue old civili­
zation of the natives. Caracas, Maracaybo, Cumana, and 

DlgIIlZed by Coogle 



OITY 01' C.A.lU.OAB. ~l 

Coro, have nothing Indian but their names. Compared with 
the three capitals of equinoctial America,· situated on the 
mountains, and enjoying a temperate climate, Caracas is the 
least elevated. It is 'not a central point of commerce, like 
Mexico, Santa Fe de Bogota, and Quito. Each of the seven 
provinces united in one capitania-~eneral has a port, by 
which its produce is exported. It IS sufficient· to consider 
the position of the provinces, their respective degree of 
intercourse with the Windward Islands, tlie direction of the 
mountains, and the course of the great rivers, to perceive 
'that Caracas can never exercise any powerful political in· 
lI.uence over the territories of which it is the capital. The 
Apure, the Meta, and the Orinoco, running from west to 
east, receive all the streams of the llanos, or the region of 
pasturage. St. Thomas de la Guiana will necessarily, at some 
future day, be a trading-place of high importance, especially 
when the lI.our of New Grenada, embarked above the con­
lI.uence of the Rio Negro and the U madea, and descen~ 
by the Meta and Orinoco, shall be preferred at Caracas and. 
Guiana to the lI.our of New England. It is a great advan­
tage to the provinces of Venezuela, that their territorial 
wealth is not directed to one point, like that of Mexico and 
New Grenada, which lI.ows to Vera Cruz and Carthagena; 
but that they possess a great number of towns equally well 
peopled, and forming various centres of commerce and 
civilization. 

The city of Caracas is seated at the entrance of the plain 
of Chacao, which extends three leagues eastward, in the 
direction of Caurimare and the Cuesta de Auyamas, and is 
two leagues and a half in breadth. This plain, through 
which runs the Rio Guayra, is at the elevation of four hun­
dred and fourteentoises above the level of the. sea .. The 
ground on which the city of Caracas is built is uneven, and 
has a steep slope from N.N.W. to S.S.E. To form an accu­
rate idea of the situation of Caracas, we must bear in mind 
the general direction of the mountains of the coast, and the 
great longitudinal valleys by which they are traversed. The 

• Mexico, Santa F& de Bogot', and Quito. The elevation of the 
Bite of the capital of Guatimala is still unknown. Judging from the 
vegeta';ion, we may infer thet it is less than 500 toises. 

VOL. I. . 2 D 
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Bio Guayra rises in the group of primitive mountains of 
Higuerote, which separates the vaney of Caracaa from tbM 
of ~ It is formed. near Loa Ajuntas, by the junction 
of the little rivera of San Pedro and Macarao, and runs first 
88Btward as far as the Cuesta of Auyamas, and then BOuth­
ward, uniting its waters with those of the Rio Tuy, below 
Yare. The Rio Tny is the only considerable river in the 
northern and mountainous part of the province. 

The river lI.ows in a direct course from west to east, the 
distance of thirty leagues, and it is navigable along more 
than three quarters of that distance. By barometrical m~ 
8Ul"ementa I found the slope of the Tny along this length, 
from the plantation of Manterola· to its mouth, east of 
Ca:pe Codera, to be two hundred and ninety-five toises. 
This river forms in the chaiD. of the coast a kind of longi­
tndinal valley, while the waters of the llanos, or of five­
sixths of the :province of Caracas, follow the slope of the 
land southward, and join the Orinoco. This hydlographic 
sketch may throw some light on the natural tendency of the 
inhabitants of each particular province, to export their pro-
ductions by different roads. . 

The valleys of Caracas and of the Tuy nm parallel for a 
-oonaiderable length. They are separated by a mountainous 
tract, whioh is craBBed in going from Caracas to the high 
.• vannahs of. Ocumare, passing by La Valle and Salamanca. 
These savannahs themselves are beyond the Tuy; and the 
-~ of the Tuy being a great deal lower than that of 
Caracas, the desoent is almost constantly from north to 
south. As Cape Codera, the 8illa, the Cerro de Avila 
between Caracas and La Guayra, and the mountains of' 
Mariara, constitute the most northern and elevate>d range of 

-the coast chain; so the mountains of Panaquire, Ocwnare, 
Guiripa, and of the Villa de aura, form the most southem 

?1'Imge. The general direction of the strata composing this 
<rast chain of the coast is from south-east to north-west j 
1md the dip is generally towards north-west: hence it follows, 
that the direction of the primitive strata is independent 
of that of the whole chain. It is extremely remarkable, 

• At the foot of the high DIOIIIltam of CocuYU. S east from Victoria. 
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tracin~this chain- from Porto Cabello aa far as Maniquarez 
and ~, in the island of Margareta, to find, from west 
to eaat, first granite, then gneiss, mica-slate, and primitive 
IIChist; and finally, compact limeatone, gypsum, and conglo­
merates containing sea-shells. 

It is to be regretted that the town of Caracas was not 
built fs.rther to the east, below the entrance of the .A.nauco 
into the Guayra; on that spot near Chacoo, where the valley 
widens into an extensive plain, which seems to have been 
levelled by the wsters. Diego de Losada, when he foundedt 
the town, followed no doubt the traces of the :first establish­
ment made by Fa.xa.rdo. At that time, the Spaniards, at­
tracted by the high repute of the two gold mines of Los 
Teques and Baruta, were not yet masters of the whole 
valley, and preferred remaining near the road. leading to the 
coaat. The town of Quito is also built in the narrowest 
and most uneven part of a valley, between two fine plains, 
Turupamba and Rumipamba. 

The descent is uninterrupted from the custom-house of 
the Pastora, by' the square of Trinidad and the Plaza Mayor, 
to Santa Rosalia, and the Rio Gusyra. This declivity of the 
ground does not prevent carriages from going about the 
town; but the inhabitants make little use of them. Three 
small rivers, descending from the mountains, the .A.nauco, 
the Catuche, and the Car~a, intersect the town, running 
from north to south. TheIl' banks are very high; and, with 
the dried-up ravines which join them, :furrOwing the ground, 
they remind the traveller of the famous Guaicos of Quito, 
only on a smaller sc8le. The wl.Lter used for drinking at . 
Caracaa is that of the Rio Catuche; but the rieher class' of 
the inhabitants have their water brought from La Valle, a 
village a league distant on the south. 'l'his water and that 
of Gamboa are considered very salubrious, because they flow 
over the roots of sarsaparilla.~ I could not discover in 

" I have spoken, in the preceding chapter, p. 374, of the interruption 
in the chain of the coast to the east of Cape Codera. 

t The foundation of Santiago de Leon de Caracas dates from 1567, 
and is posterior to that of Cum ana, Coro, Nueva Barcelona, and Caraval. 
leda, or El Collado. 

:t Throughout America water is supposed to share the properties of 
those plants under the shade of which it 1I.0ws. Thus, at tJIe Straits 

2D2 

DlgIIlZed by Coogle 



404 PUBLIO EDIFIOES AND STB.UOTllUES. 

them any aromatic or extraCtive matter. The water of the 
valley does not contain lime, but a little more carbonic acid 
than the water of the Anauco. The new bridge over this 
river is a handsome structure. Caracas contains eight 
churches, five convents, and a theatre capable of holding 
fifteen or eighteen hundred persons. When I WIIB there, the 
pit, in which the seats of the men are apart from those of the 
women, was uncovered. By this means the spectators could 
either look at the actors or gaze at the stars. As the mlsty 
weather made me lose a great many observations of Jupiter'. 
satellites, I was able to ascertain, as I sat in a. box m the 
theatre, whether the planet would be visible that night. The 
streets of Caracas are wide and straight, and they cross each 
other at right an~les, as in all the towns built by the 
Spaniards in Amenca. The houses are spacious, and higher 
tJian they ought to be in a country subject to earthquakes. 
In 1800, the two squares of Alta Gra.cia and San Francisco 
presented a very agreeable aspect; I say in the year 1800, 
because the terrible shocks of the 26th of March, 1812, 
~ost destr?yed ~he whole city, which ~ ~nly I!-0w s!owly 
nsmg from Its rums. The qusrter of Trinidad, m which I 
resided, was destroyed as completely as if a mine had been 
sprung beneath it. 

The small extent of the valley, and the proximity of the 
high mountains of Avila and the Billa, give a gloomy and 
stem character to the scenery of Caracas; particularly in 
that J>art of the year when the coolest temperature prevw, 
viz., ill the months of November and December. The mom­
ings are then very fine; and on a clear and serene sky we 
c?uld perceive the two 40mes or rounded pyrami~ of- the 
Billa, and the craggy n~e of the Cerro de Avila. But 
towards evening the atmosphere thickens; the mountains are 
overhung with clouds; streams of vapour cling to their ever­
green slopes, and seem to divide them into zones one above 
another. These zones are gradually blended together; the 
cold air which descends from the Silla, accumulates in the 
valley, and condenses the light vapours into large fleecy 
clouds. These often descend below the Cross of La Guayra, 
and advance, gliding on the soil, in the direction of the Pastola 
of Magellan, that water is much prailed which comes in contact with die 
roota of the Canella winterana. 
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of Caracas, and the adjacent quarter of Trinidad. Beneath 
this misty sky, I could scarcely imagine myself to be in one. 
of the temperate valleys of the torrid z.one; but rather in the 
north of Germanr, among the pines and the larches that 
cover the mountains of the Hartz. 

But this gloomy aspect, this contrast between the clear­
ness of morning· rmd the cloudy sky of evening, is not 
observable in the midst of summer. The nights of June 
and July are clear rmd delicious. The atmosphere then pre­
serves, almost without interruption, the purity and trans­
parency peculiar to the table-lAnds and elevated valleys of 
these regtons in calm weather, as long as the winds do not. 
mingle together strata of air of unequal temperature. That 
is the season for enjoying the beauty of the landscape, 
which, however, I saw clearly illumined only during a few 
days at the end of January. The two rounded summits of 
the Silla are seen at Caracas, almost under the same angles 
of elevation - as the peak of Tenerift'e at the port of Orotava. 
The first half of the mountain is covered Wlth short grass; 
then succeeds the zone of evergreen trees, reflecting a purple 
li~ht at the season when the befaria, the alpine rose-treet 
of equinoctial America, is in blossom. The rocky masses 
rise above this wooded zone in the form of domes. Being 
destitute of vegetation, they increase by the nakedness of 
their surface the apparent height of a mountain which, in 
the temperate parts of Europe, would scarcely rise to the 
limit of perpetual snow. The cultivated region of the valley, 
and the gay plains of Chacao, Petare, and La Vega, form 
an agreeable contrast to the imposing aspect of the Silla, 
and the great irregularities of the ground on the north of 
the town. 

The climate of Caracas has often been called a perpetual 
spring. The same sort of climate exists everywhere, half­
way up the Cordilleras of equinoctial America, between four 
hundred and nine hundred toises of elevation, except in 
places where the great breadth of the valleys, combinea with 
an arid soil, causes an extraordinary intensity~ of radiant 

• I found, at the square of Trinidad, the apparent height of the Silla 
to be 11° 12' 49". It waa about four thouaand five hundred toiles 
4iistant. 

. t Rhododendron ferrugincum of the Alps. 
:I: All at Carthago and Ibague in New Grenada. 
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caloric. . What Clan we coneei~ to be more delightful than 
s temperature which in the day keeps between 2(f and 26";4' 
and at night between 16" and 18°,t which is equally favour­
able to the plantain, the orange-tree, the coffee-tree, the 
apple, the apricot, and corn P Jose de Oviedo y Banos, the 
historiographer of Venezuela, calls the situation of Caracas 
that of a terrestrial paradise, and compares the Anauco and 
the neighbouring torrents to the four rivers of the Garden 
oEEden. 

It is to be regretted that this delightful climate is gene­
rally inconstant and variable. The inhabitants of Caracas 
complain of having several seasons in one and the same day; 
and of the rapid change from one season to another. In the 
month of January, for instance, a night, of which the mean 
temperature is 16", is sometimes followed by a day when the 
thermometer during eight successive hours keeps above 22" 
in the shade. In the same day, we may find the temperature 
of 24° and 18°. These variations are extremely common in 
our temperate climates of Europe, but in the torrid zone, 
Europeans themselves are so accustomed to the uniform 
action of exterior stimulus, that they suffer from a change of 
temperature of 6°. AtCumana, and everywhere in the plains, 
the temperature from eleven in the morning to eleven at 
night changes only 2° or 3°. Moreover, these variations act 
on the human frame at Caracas more violently than might 
be sUI?posed from the mere indications of the thermometer. 
In this narrow valley the atmosphere is in some sort ba­
lanced between two windi!, one blowing from the west, or 
the seaside, the other from the east, or the inland country. 
The first is known by the· name of the wind of Oatia, 
because it blows from Catia westward of Cabo Blanco 
thro~h the ravine of Ti:pe. It isr however, only a westerly 
wind ill appearance, and It is oftener the breeze of the east 
and nortn-east, which, rushing with extreme impetuosity, 
engulfs itself.in the Quebrada de Tipe. Rebounding from 
the high mountains of Aguas N egras, this wind finds ita 
way back to Caracas, in the direction of the hospital of the 
Capuchins and the Rio Caraguata. It is loaded with 
vallours, which it deposits as its temperature decreases, 
and consequently the summit of the Silla is enveloped in 

* Between 16° and 20.80 Reaum.· 
t Between 12.80 and 14·,0 ReaUDl. 
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clouds, when the· catia blows in the valley. This wind is 
. dreaded by the inhabitants of Caracas; it causes headache 

in persons whose nervous system is irritable. In order to 
shun its effects, people sometimes shut themselves up in 
their houses, as they- do in ltaJ.y when the sirocco is olow. 
ing. I thought I perceived, during my stay at Caracas, 
that the wind of Catia was purer (a little richer in oxygen) 
than the wind of Petare. r even iuiagined that its punty 
might explain its exciting propert)r. The wind of Petare 
coming from the east and south-east, by the eastern extremity 
of the valley of the Guayra, brings from the mountains and 
the interior of the country, a drier air, which dissipates 
the clouds, and the summit of the Billa. rises in all its 
beauty. 

We know that the modifications produced by winds 
in the composition of the air in vanous places, entirely 
escape our eudiometrical experiments, the most precise Of 
which can estimate only as far as '00080 of oxygen. Che­
mistrr does not yet possess any means of diStinguishing 
two Jars of air, the one filled during the prevalence of the 
sirocco or the catis, and the other before these winds have 
commenced. It appeara to me probable, that the singular 
effects of the catia, and of all those currents of air, to 
the influence of which popular opinion attaches so much 
importance, must be looked for rather in the change. 
of humidity_and of temperature, than in chemical modi. 
fications. We need not trace miasms to Caracaa from 
the unhealthy shore on the coast: it may be easily con· 
ceived that men accustomed to the drier air of the moun· 
tains and the interior, must be disagreeably affected when 
the very humid air of the sea, pressed through the gap 
of Tipe, reaches in an ascending current the ·high vallu1 
of Caracas, and, getting cooler by dilatation, and by contact 
with the adjacent strata, deposIts a great portion of the 
water it contains. This inconatancy of climate, these some­
what rapid transitions from dry and transparent to humid 
and misty air, are inconveniences which Caracas shares· in 
common with the whole temperate region of the tropics~ 
with all places situated between four and eight hundred 
toises of elevation, either on table-lands of small extent, 
or on the slope of the Cordilleras, as at Xalapa in M~co, 
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and ·Guaduas in New Granada. A serenity, uninterrupted 
during a grea.tpart of the year, prevails only in the low 
regions at the level of the sea, and at considerable heights 
on those vast table-lands, where the uniform radiation of 
the soil seems to contribute to the perfect dissolution of 
vesicular vapours. The intermediate zone is at the same 
height as the first strata of clouds which surround the 
surfil.ce of the earth;' and the climate of this zone, the 
temJ>6rature of which is so mild, is essentially misty and 
variable. 

Notwithstanding the elevation of the spot, the sky is 
generally less blue at Caracas than at Cumana. The 
aqueous vapour is less perfectly dissolved; and here, as in 
our climates, a greater diffusion of light diminishes the 
intensity of the aerial colour, by introducing white into the 
blue of the air. This intensity, measured with the cyano­
meter of Saussure, was found from November to January 
generally 18°, never above 20°. On the coasts it was from 
22° to 25°. I remarked, in the village of Caracas, that the 
wind of Petare sometimes contributes singularly to give a 
I>a.le tint to the celestial vault.· On the 22nd of January, 
the blue of the sky was at noon in the zenith feebler than 
I ever saw it in the torrid zone. - It corresponded only to 
12° of the cyanometer, The atmosphere was then rem8.rk­
ably transparent, without c~ouds, and of extraordinary dry­
ness, The moment the wmd of Petare ceased, the blue 
colour rose at the zenith as high as 16°, I have often 
observed at sea, but in a smaller degree, a similar effect of 
the 'Wind on the colour of the serenest sky. 

We know less exactly the mean temperature of Caracas, 
than that of Santa Fe de Bogota and of Mexico. I believe, 
however, I can demonstrate, that it cannot be very distant 
from twenty to twenty-two degrees. I found by my own 
observations, during the three very cool months of N ovem­
ber, December, and January, taking each day the maximum 
and minimum of the temperature, the heights were 2o-~; 
20'r; 20'2°. 

• At noon; thermometer in the shade 23.7° (in the SDD, out or the 
wind, 30'4°); De Luc's hygrometer, 36'2"; cyanometer, at the zenith,12·, 
at the horizon go. The wind ceased at three in the afternoon. Therm. 
21°; hygr. 39'3°; cyan. 16°. At Biz o'clock, thermo 20.2°; hygr.39". 
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Rains are extremely frequent at Caracas in the months 
of April, May, and June. The storms always come from 
the east and south-east, from the direction of Petare and 
La V alle. No hail falls in the low regions of the tropics; 
yet it occurs at Caracas almost every four or five lears. 
Hail has even been seen in valleys still lower; an this 
phenomenon, when it does haPJilen, makes a powerful im­
pression on the people. Falls of aerolites are less r8.re with 
us than hail in the torrid zone, notwithstanding the frequency 
of thunder-storms at the elevation of three hundred toises 
above the level of the sea. 

The cool and delightful climate we have just been des­
cribing is also suited for the culture of equinoctial pro­
ductions. The sugar-cane is reared with success, even at 
heights exceeding that of Caracas; but in the valley, owing 
to the dryness of the climate, and the stony soil, the cul­
tivation of the coffee-tree is preferred: it yields indeed but 
little fruit, but that little is of the finest quality. When 
the shrub is in blossom, the plain extending beyond Chacao 
presents a delightful aspect. The banana-tree, which is 
(leen in the plantations near the town, is not the great 
Platano harton; but the varieties camburi and ilominico, 
which require less heat. The great plantains are brought 
to the market of Caracas from the haciendas of TuriaIDo, 
situated on the coast between Burburata and Porto Cabello. 
The finest flavoured pine-apples are those of Baruto, of 
Empedrado, and of the heigJits of Buenavista, on the road 
to Victoria. When a traveller for the first time visits the 
valley of Caracas, he is agreeably surprised to find the culi­
nary plants of our climates, as well as the strawberry, the 
vine, and almost all the fruit-trees of the temperate zone, 
growing beside the coffee and banana-tree. The apples and 
peaches esteemed the best come from Macarao, or from the 
western extremity of the valley. There, the quince-tree, 
the ~k of whIch attains only four or five feet in height, 
is so common, that it has almost become wild. Preserved 
apples and quinces, particularly the latter,. are much used 
in a country where it is thought that, before drinking 
water, thirst should be excited by sweetmeats. In pro­
portion as the environs of the town have been planted with 

• .. Dulce de manzana y de membrillo," ~ the Spanish names of 
these presenel. 
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coft'ee, and the establishment of plantations (which dates 
onl.r from the year 1796) has increased the number of 
agncultural negroes, - the apple and quince-trees scattered 
in the savannahs have given place, in the valley of CIU'aCaS, 
to maize and pulse. Rice, watered by means of small 
trenches, was formerly more common thaD. it now is in the 
plain of Chacao. I observed in this province, as in Mexico 
and in all the elevated lauds of the torrid zone, that, where 
the apple-tree is most abundant, the culture of the pear­
tree is attended with great difficulty. I have been assured, 
that near Caracas the excellent apples sold in the markets 
come from trees not ~d. There are no cherry-trees. 
The olive-trees which 1 saw in the court of the convent 
of San Felipe de N eri, were large and fine; but the luxu­
riance of their vegetation prevented them from bearing 
fruit. 

If the atmospheric constitution of the valley be favour­
able to the dift'erent kinds of culture on wliich colonial 
industry is based, it is not equslly favourable to the health 
of the inhabitants, or to that of foreigners settled in the 
capital of Venezuela. The extreme inconstancy or the wea­
ther, and the frequent suppression of cutaneous pel'8pira­
tion, give birth to catarrIi&l ail'ections, which assume the 
most various forms. A European, once accustomed to the 
violent heat, enjoys better health at Cumana, in the valley 
of Aragua, and in every place where the low region of the 
tropics is not very hunud, than at Caracas, and in those 
mountain-climates which are vaunted as th~ abode of per­
petual spring. 

Speaking of the yellow fever of La Guayra, I mentioned 
the. opinion generally adopted, that this disease is propa­
gated as little from the coast of Venezuela to the capital, 
as from the coast of Mexico to Xalapa. This Qpinion is 
founded on the experience of the last twenty :rears. The 
contagious disorders which were severely felt m the port 
of La Guayra, were scarcely felt at Caracas. I am. not 
convinced that the American typhus, rendered endemic on 

* The consumption of provisions, especially meat, is so considerable 
in tbe towns of Spanisb America, tbat at Caracas, in 1800, there went 
40,000 oxen killed eYery.year: wbile in Paris, in 1793. with a popuJatiaa 
fourteen times as great, the number amounted only to 70,000. 
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the coast as the port becomes more frequented, if favoured 
by particular dispositions of the climate, may not become 
common in the valley: for the mean temperature of Caracas 
is considerable enough to allow the thermometer, in the 
hottest months, to keep between twenty-two and twenty­
six degrees. The situation of Xalapa, on the declivity of 
the Mexican mountains, promises more security, because 
that town is less populous, and is five times farther distant 
from the sea tlian C&lIUla8, and two hundred and thirty 
toises higher: its mean temperature being three degrees 
cooler. In 1696, a bishop of Venezuela, Diego de Bdos, 
dedicated a church (ermita) to Santa Rosalia of Palermo, 
for having delivered the capital from the scourge of the 
black vomit (vomito negro), which is said to have raged for 
the sp8Ce of sixteen months. A m88S celebrated every year 
in tlie cathedral, in the beginning of September, perpetu­
ates the remembrance of this epidemic, in the same manner 

. as processions fix, in the Spamsh colonies, the date of the 
great earthquakes. The year 1696 W88 indeed very remark­
able for the yellow fever, which raged with violence in all 
the West India Islands, where it had only begun to gain 
an ascendancy in 1688. But how can we give credit to an 
epidemical black vomit, having lasted sixteen month.s with­
out interruption, and which may be said to have passed 
through that very cool season when the thermometer at 

.. C&r8CaB falls to twelve or thirteen degrees P Can the typhua 
be of older date in the elevated valley of Caracas, ·than in 
the most frequented ports of Terra Firma. According to 
Vlloa, it.was unknown in Terra Firma before 1729. I doubt, 
therefore, the epidemic of 1696 having been the yellow 
fever, or real typhus of America. Some of the symptoms 
which accompany lellow fever are common to bilious re­
mittent fevers; an are no more characteristic than kt1mUJte­
mB8B8 of that severe disease now known at the Havannah 
aI).d Vera Cruz by the name of fJOmito. But though no 
accurate descri:t>tion satisfactorily demonstrates that the 
typhus of Amenca existed at Caracas as early as the end 
olthe seventeenth century, it is unhappily too certain, that 
this disease carried off in that capital a great number of 
European soldiers in 1802. Weare filled with dismay when 
we :reflect that, in the centre of the torrid zone, a table-lanel 
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four hundred and fifty toises high, but ¥ery near the sea, 
does not secure the inhabitants against a scourge which was 
believed to belong only to the low regions of the coast. 

CHAPTER :xm. 
Abode at Caracas.-Mountains in the vicinity of the Town.-ExCUl'liou. 

to the Summit of the Silla.-Indications of Mines. 

I REMAINED two months at Caracas, where M. Bonpland 
and I lived in a.1arge house in the most elevated part of the 
town. From a gallery we could survey at once tlie summit 
of the Silla, the serrated ridge of the Galipano, and the 
charming valley of the Guayra, the rich culture of which was 
pleasingly contrasted with the gloom"y curtain of the sur­
rounding mountains. It was in the dry season, and to im­
prove the pasturage, the savannahs and the turf covering the 
steepest rocks were set on fire. These vast conflagrations, 
viewed from a distance, produce the most sin~ effects of 
light. Wherever the savannahs, following the undulating 
slope of the rocks, have filled up the furrows hollowed out 
by the waters, the 1I.ame appears in a dark ~ht like currents 
of lava suspended over the valley. The Vlvid but steady 
light assumes a reddish tint, wlien the wind, descending 
frOm the Silla, accumulates streams of vapour in the low 
regions. At other times (and this effect is still more 
curious) these luminous bands, enveloped in thick clouds, 
appear only at intervals where it is clear; and as the clouds 
ascend, their edges reflect a splendid light. These various 
J'henomena., so common in the tropics, acquire additional 
mterest from the form of the mountains, the direction of 
the slopes, and the height of the savannahs covered with 
alpine grasses. During the day, the wind of Petare, blowing 
from the east, drives the smoke towards the town, and 
diminishes the transparency of the air. 

If we had reason to be satisfied with the situation of 0111' 
house, we had still greater cause for satisfaction in the 
reception we met with from all classes of the inhabitants. 
Though I have had the advantage, which few Spaniards have 
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shared with me, of having successively visited Caracas, the 
Havannab, Santa Fe de Bogota, Quito, Lima, and Mexico, 
and of having been connected in these six capitals of Spanish 
America with men of all ranks, I will not venture to decide 
on the various degrees of civilization, which society has 
attained in the several colonies. It is easier to indicate 
the different shades of national improvement, and the point 
towards which intellectual development tends, than to com­
pare and class things which cannot all be considered under 
one point of view. It ap,Peared to me, that a. strong 
tendency to the study of SClence prevailed at Merico and 
Santa Fe de Bogota; more taste for literature, and what­
ever can charm an ardent and liyely imagination, at Quito . 
and .Lima.; more accurate notions of the political relations 
of' countries, and more enlarged views on the state of colo­
nies and their mother-countries, at the Havannah and 
Caracas. The numerous communications with commercial 
Europe, with the Caribbean Sea. (which we have described 
as a. Mediterranean with many outlets), have exercised a. 
powerful influence on the progress of society in the five 
provinces of Venezuela. and in the island of Cuba. In. 
no other part of Spanish America has civilization assumed 
a more European character. The great number of Indian 
cultivators who inhabit Merico· and the interior of New 
Grenada., impart a peculiar, I may almost say, an exotic 
aspect, on those vast countries. Notwithstanding the' 
increase of the black population, we seem to be nearer to 
Cadiz and the United States, at Caracas and the Havannah, 
than in an., other part of the N ew World. 

When, ill the reign of Charles V, social distinctions and 
their consequent rivalries were introduced from the mother­
country to the colonies, there arose in Cumana and in other 
commercial towns of Terra Firma, exaggerated pretensions 
to nobility on the part of some of the most illustrious 
families or Caracas, aistinguished by the designation of lin 
J.ll'antuanotl. The progress of knowledge, and the consequent 
change in manners, have, however, gradually and pretty 
generally neutralized whatever is offensive in those distinctions 
among the whites. In all the Spanish colonies there exist 
two kinds of nobility. One is composed of creoles, whose 
ancestors only from a ~ery recent period filled great stations 
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in America. Their prerogatives are partly founded on the dis­
tinction they enjoy in the mother-country; and they imagine 
they can retain those distinctions beyond the sea., whatever 
may be the date of their settlement in the coloDiea.. The 
other claas of' nobility has more of an American character. 
It is composed of the descendants of the OonquimMlorfJI, 
that is to say, of the Spania;rda who served in the a.rmy at 
the time of the first co~t. Among the warriors who 
fought with Cortez, Lo and Pizarro, several belonged 
to the most distinguished families of the Penin.aula; othen, 
sprung from the inferior classes of the peol'le, have shed 
lustre on their names, by that chivalrous spuit which pre­
vailed at the beginning of the sixteenth century. In the 
records of those times of religious and military enthuaiaam, 
we find, among the followers of the great captains, many 
simple, virtuous, and generous characters, who reprobated 
the cruelties which then stained the glory of the Spanish 
name, but who, being confounded in the mass, have not 
escaped the general proacri;ption. The name of Oonquista­
dorfJI remains the more odious, 88 the greater number of 
them, after having outraged peaceful nations, and lived in 
opulence, did not end their career by suffering those mis­
fortunes which appease the in~tion of mankind, and 
sometimes soothe the severity of the historian. 

But it is not only the progress of ideas, and the contlict 
. between two classes of different origin, which have induced 
.the privileged castes to abandon their pretensions, or at 
least cautiously to conceal them. A.ris~ in the Spanish 
colonies h88 a counterpoise of another kind, the action 
of which becomes every dar. more powerful. A sentiment 
of equality, among the whItes, has penetrated every bosom. 
Wherever men of colour are either considered 88 slaves, or as 
havin~ been enfranchised, that which constitutes nobility is 
hereditary liberty-the proud b088t of having never reckoned 
among ancestors any Dut freemen. In the colonies, the 
colour of the skin is the real badge of nobility. In Mexico, 
as well as Peru, at Caracas 88 in the island or Cuba, a bare­
footed fellow with a white skin, is often heard to exclaim: 
"Does that rich man think himself whiter than I am P" 
The ;p'opulation which Europe pours into America being very 
consiilerable, it may easily lie supposed, tbt the axiom, 
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I ~ery white man is noble' (totJo bltmco (J8 calJallero), must 
eingulaI-Iy wound the pretensions of many ancient and illus­
trious European families. But it may be further observed, 
that the truth ef this aDom has long since been acknow­
ledt!;ed in Spain, among a people justly celebrated for 
probity, industry, and national spmt. Every Bisc&yan calls 
himself noble j and there being a greater number of BiS­
cayans in America and the Philippine Islands, than in the 
Peninsula, the whites of' that race have contributed, in no 
small degree, to propagate in the colonies the syst-em of 
e'luaJity among all men whose blood has not been mixed 
WIth tliat of the African race. 

Moreover, the countries of which the inhabitants, even 
without a representative government, or any institution of 
~erage, annex so much importance to geneaI0wand the 
Bdvantages of birth, are not always those in which family 
aristocracy is most offensive. We do not find among the 
natives of Spanish origin, that cold and assuming air which 
the character of modem civilization seems to have rendered 
less common in Spain than in the rest of Europe. Con­
viviality, candour, and great simplicity of manner, unite the 
different classes of society in the colonies, as well as in the 
mother-country. It may even be said, that the expression 
of vanity and self-love becomes less offensive, when it retains 
somethil:l.a' of simplicity and frankness. 

I founa. in several families at Ca.racaa a love of infor­
mation, an acquaintance with the masterpiece,s of French 
and Italian literature, and a marked predilection for music, 
which is greatly cultivated, and which (as always results 
from a taste for the fine arts) brings the different classes 
-of society nearer to each other. The mathematical sciences, 
drawing, and painting, cannot here boast of any of those 
establishments with which royal munificence and the patri­
otic zeal of the inhabitants have enriched Mexico. In the 
midst of the marvels of nature, so rich in intereSting pro­
ductions, it is strange that we found no person on this coast 

I devoted to the study of plants and minerals. In a Fran­
ciscan convent I met, it is true, with an old monk who drew 

i up the almanac for all the provinces of Venezuela, and who 
possessed some accurate knowledge of astronomy. Our 
mstruments interested him deeply, and one day our hoUile 
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was filled with all the monks of San Francisco, begging to see 
a dipping-needle. The curiosity excited by physical pheno­
mena is naturally great in countries underminea by volcanic 
fires, and in a climate where nature is at once so majestic 
and so mysteriouslY' convulsed. • 

When we remember, that in the United States of North 
America, newspapers are published in small towns not con­
taining more thaIi three thousand inhabitants, it seems SUl'­

prising that Caracas, with a population of forty or fifty thou­
IJIIDd souls, should have possessed no printing office before 
1806; for we cannot give the name of a printing establish· 
ment to a few presses which served only from year to year 
to promulgate an a.lmanac of a few pages, or the pastoral 
letter of a bishop. Though the number of those who feel 
reading to be a necessity is not very considerable, even in 
the Spanish colonies most advanced in civilization, yet it 
would be. unjust t.() reJ,>roach the colonists for a state of 
intellectual lassitude which has been the result of a jealous 
policy. A Frenchman, named Delpeche, has the merit of 
having established the first printing office in Caracas. It 
a:ppears somewhat extraordinary that an establishment of this 
kiIid should have followed, and not preceded, a p.olitical 
revolution. 

In a country abounding in such magnificent scenery, and 
at a period when, nothwithstanding some symptoms of po­
pular commotion, most of the inhabitants seem only to 
direct attention to physical objects, such as the fertility of 
the year, the long drought, or the conflicting windS of 
Pet31"e and Catia, I expected to find many individuals well 
acquainted with the lofty surrounding mountains. But I 
was disappointed; and we could not find in Caracas a single 
person who had visited the summit of the Silla. Hunters 
do not asce~d 80 high on the ridges of mountains; and in I 

these countries journels are not undertaken for such pm· 
poses as gathering alpme :plants, caiTying a barometer 1.0 an 
elevated point, or examinmg the nature of rocks. Accus­
tomed to a uniform and domestic life, the people dread 
fatigue and sudden changes of climate. They seem to live 
not to enjoy life, but only to prolong it. 

Our walks led us often in the direction of two coffee 
plantations, the proprietol'B of which, Don Andrea de Thana 
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and M.· Blandin, were men of aweeable manners. These 
plantations were situated 'OPPOSlte the Silla. de Oa.racas. 
Surveying, by a telescope, the steep declivity of the moun­
tains, and the form of the two peaks by which it is termi­
nated, we could form an idea of the difficulties we should 
have to encounter in reaching its summit.. Angles of ele­
vation, taken with the sextant at our house, had led me to 
believe that the summit was not so high above sea-level 88 
the great square of Quito. This estimate was far from cor­
responding with the notions entertained by the inhabitants 
of the city. Mountains which command great towns, have 
~uired, from that very circumstance, an extraordinary cele­
bnty in both continents. Long before they have been accu­
rately measured, a conventional height is assigned to them; 
and to entertain the least doubt respecting that height is to 
wound a national prejudice. . . 

The captain-general, Senor de Guevara, directed the te­
mente of Chacao to furnish us with guides to conduct us on 
our ascent of the Billa. These guides were negroes, and 
they knew something of the path leading over the ridge of 
the mountain, near the western peak of the Billa. This path 
is frequented. by smugglers, but neither the guides, nor. the 
most experienced of the militia, accustomed to pvrsue the 
smu~glers in these wild spots, had been on the eastern peak, 
formmg the most elevated summit of the Billa. During the 
whole month of December, the mountain (of which the 
-mgles of elevation made me acquainted with the effects of 
the terrestrial refractions) had appeared only five times free 
of clouds. In this season two serene days seldom succeed 
each other, and we were therefore advised not to choose a 
clear day for our excursion, but rather a time when, the 
clouds not being elevated, we might hope,. after having 
crossed the first layer of vapours uniformly spread, ·to enter 
into a dry and transparent air. We passed tlie night of the 
2d of January in the Estancia de Gallegos, a plantation of 
coffee-trees, near which the little river of Chacaito, flowing 
in a luxuriantly shaded ravine, forms some· fine cascades in 
descending the mountains. The night was pretty clear; 
and though on the day preceding a fatiguing journey it 
might have been well to have enjoyed some reJ?ose, M. 
:Bonphnd and I passed the whole njght in watchmg three 
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occultatioDa of, the satellites of Jupiter. I had previoualr 
detemrlned the instant of, the obe8wation, but we miaBed 
them all, owing to some error of ca1co1ation' in the Con­
naiasance des Tempi. The apparent time had been· mit-
iRken for mean· time. . . 

I waa much diappointed by this accident; and after 
having observed at the foo1; of the mountain the intenBity of 
the magnetic forces, before IJUJll'iae, we set out at five in the 
moming, aecomyBllied by slaves curying our iDatrumenta. 
Our party conaisted of eighteen persons, and we' all walked 
one liehind aDOther, in a narrow path, tneed on a steep 
aoolivity, covered with turf. We endeavoured tint to reach 
a ,hill, whieb towards the aouth-east seema to form a pIOmon­
toJy of the Billa. 111 is Connected with the bodj of the 
mountain by a narrow dyke, called by the BheJilierds the 
Gate, or PUerta de la silla. We reached. this dyke about 
lI&Ven. The moming was fiDe and cool, and the sky till then 
seemed to favour our excursion. I.w that the· thermometer 
kept a little below 14° (11·~ Reaum.). The buom_ 
showed. that we were alre&dy aix hundred and. eighty.file 
toises above the level of the sea, that is, nearly eighty toilel 
higher than at the Vent&, where we enjoyed Ii!O m'W'jfioent 
a view of the eoaat. Our guidea th~ht that ii would 
require six hoUl'l more to reach the 81UDDIit of the Billa. 

We emased a lUIrI'OW dyke of :rocks COTered with turf; 
which lBd us fiom. the proman!m'Y of the Puerta te the 
ridge of the great mountain. Here the eye looks down 011 
two valleys, or ~ narrow defiles, &.led with thick vege­
tation. On the right is perceived the ravine which deaceDda 
'between the two peaks to the fatm of Mufioz; on the left 
we see the· deiile of Cbacaito, with itawatera flowing out 
Jle8lt the farm ef Gallegos. The I'Cl8.ringof the caacades is 
h.ea.rd;whilethe water is lUl888D, being conoealed by thick I 

grcvee of erythriDa, clusia, and the Iridian 1lg;-tree.. No­
thing can be more pi~ue, in a olimate where 80 _1 
·}llantB have broad, large, shining, and coriaceousleaves, tbID 
the 8Ipe~. of trees when the spectator looka down from a 
;greai beiga1J above them, and when they are illumiDed hy 
. the almoet perpendicular raya of the BUIl. 

. * l'Ieu nymphlllifolia, BrythriDa mitll. TWo IDe apeeieI of ...... 
:_ Collllll ill the _ ftlleJ; lDp faamwa, _ I. c::m-. 
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From the Puerta de la. Billa the steepness at- the aecent 
increases, and we were obliged to incline OW' bodies con­
siderably fonVards 88 we advanoed. The slope ia often from 
.so- to 32°.- We! felt the want of cramp-irons, or sticks 
ahod with iron. Short graas coyered the rocks of gneiss, 
and it was equally impossible to hold by the grass, or· to 
form steps 88 we might have done in IIOfter ground. This 
aacent, .. mch wall attended with more fatigue than danger, 
discouraged thOle who accompanied us from the town, and 
who were UllaCCU8tomed to climb mountains. We loet a 
great deal of time in waiting for them, and we did not 
l"eIIOlTe to prooeed alone till we saw them desoending the 
mountain instead of climbing up it. The weather wu be­
coming cloudy j the miilt already issued in the fb:rm of 
lIIloke, and in slender and perpendicula.r streaks, fro. a 
amall humid wood whioh bordered the region of alpine 
_vannahs above us. It.seemed as if a fire hAd bumt forth 
at once on several points of the forest. These stJeaks of 
vapour gradually accumulated together, and rising above 
the ground, were carried along by the morning breeze, and 
glidea like a· light cloud over the rounded summit of the 
mountain. 

M. Bonpland· and I foresaw from these infallible signs, 
that we should BOOJl be covered by a thick fog j and lestonr 
guides· should take advantage of this circumstance and leave 
us, we obliged thOle who ca.rried the most neoessary instru­
ments to precede us. We continued climbing tlie slopes 
which lead towards the ravine of Chaoaito. The familiar 
loqUacity of the Creole blacks formed a striking contrast 
with the tacitum gravity of the Indians, who had coDlltantly 
accompanied us in the missions of Caripe. The. negroes 
amused themael1ll8 by laughing at the persons who had 
'been in such haste to abandon an expedition so long in pre­
paration; above all, they did not spare a young Capuohin 
monk, a professor of mathematics, who never cealed to 
boast of the snperior physical strength and courage pos-

* Since my experiments on slopes, mentioued at p. 94, I haw dia­
COYered in the Figure de ]a Terre of Bouguer, a paa.age. which .hows 
that this astronomer, whose opinions are of such weight, considered also 
31- as the inclination of a slope quite iMCCellible, if the IIMaJe of the 
ground did not admit of forming steps with. the foot. 

2 E 2 
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· &eBSed by all classes of European Spaniards over those bom 
·in Spamsh America. He had provided himself' with long 
slips of white payer, which were to be cut, and flung on 
the savannah, to mdicate to those who might str&h!ihind, 
,the direction they ought to follow. The professor even 
promised the friars of his order to fire oft' some rockets, to 
announce to the whole town of Ca.raca.s that we had suo. 
ceeded in an enterprise which to him appeared of the utmost 
,importance. He "bad forgotten that his long and heavy 
garments would embarrass him in the ascent. Having lost 
courage lo~ before the creoles, he passed the rest of the' 
day in a neIghbouring J?,lantation, gazing at us through a 
glAss directed to the Sllla, 8S we climbed the mountain. 
Unfortunately for us, he had taken charge of the water and 
the provision so necessary in an excursion to the mountains. 
The slaves, who were to rejoin us, were so long detained 
by him, that they arrived very late, . and we were ten hours 

· without either bread or water. 
The eastern peak is the most elevated of the two which 

form the summit of the mountain, and to this we directed 
: our course with our instruments. The hollow between 
these two peaks has suggested the Spanish name of Silla 

,(saddle), which is given to the whole mountain. The 
· narrow defile which we have already mentioned, descends 
from this hollow toward the valley of Caracas, commencing 

· near the western dome. The eastern summit is accessible 
only by going first to the west 'Of the ravine over the pro­
DlOutOry of the Puerta, proceeding straight forward to the 
lower summit; and not turning ,to the east till the ridge, 
or the hollow of the Silla between the two peaks, is nearly 
reached.' The. genersl aspect of the mountain points out 
this {lath; the. rocks being so steep on the east of the ravine 

· that It would be extremely difficult to reach the summit of 
the Silla by ascending straight to the eastern dome, instead 
of going ,bY the. way of the Puerta. 

· From tlie foot. of the cascade of Chacaito to one thousand 
toises of elevation, we found only savannahs. Two small 
liliaceoUB plants, with yellow flowers, - alone lift up their 
heads, among the grasses which cover the rocks. A few 

* Cypura martinicensil,' and Sisyrinchium iridifolium. This last iI 
fouad alIo near the V uta of La Guayra, at 600 toilet of elevation. 
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brambles- remind us of the form of our European .. vege­
tation. We in vain hoped to find on the mountains of 
Caracas, and subst'quently on the back of the Andes, an 
e~lantine near these brambles. We did not find one in-. 
digenous rose-tree in all South America, notwithstanding 
the analogy existing between the climates of the high 
mountains of the torrid zone and the climate of our tem­
J>6rate zone. It appears that this charming shrub is want­
Ing in all the southern hemisphere, within and beyond the 
tropics. It was only on the Mexican mountains that we 
were fortunate enough to discover, in the nineteenth degree 
of latitude, American eglantines.t 

We were sometimes so enveloped in mist, that we could 
Dot, without difficulty, find our way. At this height there 
is no path, and we were obliged to climb. with our hands, 
when our feet failed us, on the steep and slippery acclivity. 
A vein filled with porcelain-clay attracted our attention.: 
It is of snowr whiteness, and is no doubt the remains of 
a decomposed feldspar. I forwarded a considerable portion 
of it to the intend8.nt of the province. In a country where 
fuel is not scarce, a mixture of refractory earths may be 
useful, to improve the earthenware, and even the bricks. 
Every time that the clouds surrounded us, the thermometer 
BUDk as low as 12° (to 9'6° R.); with a serene sky it rose 
to 21°. These observations were made in the shade. But 
it is difficult, on such rapid declivities, covered with a dry, 
shining, yellow turf, to avoid the effects of radiant heat. 
We were at nine hundred and forty toises of elevation; and 
yet at the same height, towards t'he east, we perceived in a 
ravine, not merely a few solitary palm-trees, but a whole 
grove. It w¥ the palmus real; probably a species of the 
genus Oreodoxa. This group of palms, at so considerable 

* Rubus jamaicensis. . 
t M. Redoure, in his superb work on l'OIIe·trees, baa giVeJl our 

:Mexican eglantine, under the name of :&mer de MOIII'nmtI, Montemma 
lOSe. 

~ The breadth of the vein is three feet. This porcelain. clay , when 
moistened, readily absorbs oxygen from the atmosphere. I found, at 
Caracas, the residual nitrogen very slightly mingled with carbonic acid, 
though the experiment was made in phiala with ground-glass stoppers, 
Dot filled with water. 
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an elevation, formw -a ~ contraat with the -wi1lo~' 
aeatteled on ·the depth of the more temperateva.lley of 
Osraeu. We here aiacovered.llanta of European forms, 
Bituated below thOle olthe tom -ZODe • 

.After proeeeding for the space of four hoUIII "&CI'OH the 
savannahs, we entered into 6 little wood composed of ebruba 
and small trees, called el Pejual; doubtlel!l8 from the great 
abundance here of the ~ (Gaultheria odorata), a plant 
with vflr'1 odoriferous lea.vee.t The steepDfBlof the moun­
tain bee8me leu coIlliderabJe, ·and we felt an indescribable 
pleasure-in eumin1 the pJanta of this region. Nowhere, 
perhaps, can be foun collected together, in lO'smaJI a wpaee, 
productiOJlll so beautiful, and so rremarkable in regard to 
the geography of pla.nta. .at the heigh\; of .a tho1l88oDd 
toises .. the·lofty savatmahs of the hills terminate in .. salle m 
shrubs which, by their appemmce, their tortuous branches, 
their .tift"' leaws, and the magnitude and beauty of their 
purple ftOWel'S, -remind us of what is called, in the Cordil­
leNs of the Andes, the vegetation of the JIM""" and the 
~;~ We there find ·the family of the alpine rhodotien· 
droIl8, the -thibaudias, the andromedas; the vacciniUDlB, and 
thOle befatiaa with resinous leaves, which -we have BMW 
times compared to the rhododendron of our European 
Alps. 

Even when nature does-not produce the same species in 
analogoua climates, either in the plains of isothtmnaJ. . pa­
tIIlWs,§ or on tableo-Jands,the tempemture of which .reo 

• Salb: RlImboldtiana of WiIldeDO\lw. On the .Ipilllq,a_ .. t~._ 
my ~1ego1D8llfl de Diat. Plaut.·p. 235. 

t It i. a great advantage of the Spanish language, aud a peculiarity 
which it shares in common with the LaWI, that, from the name of a tree. 
may be derived a word deeiguating an alllOCiation or group of trees of the 
8ame species. Thus are formed the words olit7ar, rollledtw. and piruIl. 
from olillO, ro61fl, and pino. The Hispano.Americans have added t-z, 
pejaal, fllltl(/afJal, &c., places where a great many Cactuses, Gualtbem 
odoratas, and Psidiums, grow together. 

:I: For the uplanation of these words, see p. 178 •. 
§ We may compare together either latitudes which in the same'hemi­

sphere present ~. Bame mean temperature (as, for inBtance, Peanayhail 
and the centr.I part of France, Chile and the .outhem part of N_ Hoi. 
land) j or we may consider the relatiODS that may exist ~ till 
vegetation of the two hemispherea under isotherm.I parallels. 
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sembles that of places nearer the pole&,· we atillrema:rk a 
striking resemblanee of appearance and physiognomy in the 
vegetation of·1he most di8t8.nt countries. This phenomenon 
is one of the most curious in the history of organic forms. 
I say the hiadmy; for in. vain would reason forbid man to 
form hypothesell on the. origin of things; . he still goes on 
puzzling bimIJe1f "with iDaoluble problems relating ·to the 
distribution.of.~. . 

.A. gratnen of SW1tzerland groWII on the granitic rocks of 
the straits of ~llan.t New Holland. contains above 
fortr European pbanerogamousplants: and the greater 
number of thOle plants, which are found, 69,ualiy in the 
temperate.,nes of both hemispheres, are entirely wanting 
in tD.e mtenDecijary' or equinoctial region, &8 well in the 
plains .. on. tile mountaiDB. .A. downy-leaved violet, which 
termiuatea ill .some ,lOrtthe zone of the pbanerogamous 
plants at TeiDerdfe, and which WIll! long thought peculiar 
to that island,t is seen 'tbreehundred lea.guesfarthel' north, 
near the snowy summit of the Pyreoeee. GTamiDaand 
cyper&OOOus plante of Germany, .A.m.bia,.aDd &m.eg.l, have 

* The posrapAy of planlll comprises not merely l1li uamiDati9n of the 
analogies obsened in the lI&IIIe hemisphere; as between the vegetation of 
the Pyrenees and that of the Scandinavian plains; or between that of the 
Cordilleru !if Pel'll' and of the coasts of ·l.'bile. It also investigates the 
relati_ betw_ the alpiueplaats of both hemispheretl. It'cCMllpan18 
tile .... tion of tIae Allegbanies aad the CordiIleru of Mexico, with 
that of tae moulllBiDs of Chile od Bruil. Bearing in miad that. every 
iBotbermalline bas an alpine branch (as, for instance, that which COIIDects 
Upsala with a point in the Swill Alps), the great problem of the malogj 
of vegetable forms may be defined as fBllow.: 1 st, examining in each 
_ilphere, anclattlte hmIl of tile coasts, the vegetation on· the _ 
iIothermal liae, especially Ilear convex or coueave _mits; 2nd, com­
paring, with· retpeet to tlIe form of plaua, on the IIIIDl8 . isotJlermal Iiae 
north and BOuth of the equator, the alpine branch with that traced in 
the plains; 3rd, comparing the vegetation on homonymous 'isothennal 
lines in· the two hemispheres, either in the low regions, or in the "pine 
regions. . 

t Phleam alpiaum, examined by Mr. Brown. 'The investigatioD of 
this great. botaaist prove that a certain namber of plants are at nee 
eomlllon to "oth hemisplaerea. .Potentilla anseriRa, Pnmella ~ 
Scirpus mucronatus, and Panicum crus-galli, grow in Germany, in Aus~ 
tralia, _d in Pamsylvulia. .' 
~ TIte Vi.ola~·bas been foand by MM. K1lDth «nd VOl! 

Buch among the alpine plants which JUlBieu brought from the PyIeDeea. 
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been recOgnized among those that were gathered by M. 
Bonpland and myself on the cold table-lands of Mexico, 
along the burning shores of the Orinoco, and in the south­
ern hemisphere on the Andes and Quito.· How can we 
conceive the migration of plants through regions now ca­
vered by the ocean P How have the germs of organic life, 
which resemble each other in their appearance, and even in 
their internal structure, unfolded therilSelves at unequal dis­
tances from the poles and from the surface of the seas,. 
wherever places 80 distant present any analogy- of tempe­
rature P Notwithstanding the influence exercised on the 
vital functions of plants by the pressure of the air, and the 
greater or less extinction of light, heat, unequally distri­
buted in different seasons of the year, m1J8t aoubt1ess be 
considered as the most powerful stimulus of vegetation. 

The number of identical species in the two continents 
and in the two hemispheres is far less than the statements 
of" early travellers would lead us to believe. The lofty 
mountains of equinoctial America have certainly plantains, 
vaierians, arenanas, ranunculuses, mediars, oaks, and pines, 
which from their physiognomy we might confound with 
those of Europe; but they are all specifically different. 
When nature does not present the same species, she loves 
to reI>eat the same genera. Neighbouring species are often 
placed at enormous distances from each other, in the low 

. regions of the temperate zone, and on the alpine heights of 
the equator. At other times (and the Billa of Caracas 
affordS a striking example of this phenomenon), they are 
not the European genera, which have sent species to people 
like colonists the mountains of the torrid zone, but genera 
of the same tribe, difficult to be distinguished by their 
ap~ce, which take the place of each other in clliferent 
l&titudes. 

The mountains of New Grenada surroun~ the table­
lands of Bogota are more than two hundred leagues dis­
tant from those of Caracas, and yet the Billa, the only 
elevated peak in the chain of low mountains, presents those 
~gular groupings of befarias with purple flowers, of 

• Cypel'Wl macronatua, Poa eragroatia, Peatuca myural, Andropopa 
IftllaceIUI, Lapago racemoll. (See the NOD Genera" Species Pludarum. 
voL L p. nv.) 
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andromedas, of gualtheriaa, of myrtilli, of twU ctJfMr0ntZ8,. 

of nerteras, and of aralias with hoary leaves,t which charac­
terize the vegetation of the paramos on the hi~h Cordilleras 
of Santa Fe. We found the same Thibaudia glandulosa 
at the entrance of the table-land of Bogota, and in the 
Pejual of the Silla. The coast-chain of Caracas is unques­
tionably connected (by the Torito, the Palomer&, Tocuyo, 
and the paramos of Rosas, of Bocono, and of Niquitoo) 
with the high Cordilleras of Merida, Pamplona, and Santa 
Fe; but from the Billa to Tocuyo, along a distance of seventy 
leagues, the mountains of Caracas are 80 low, that the shrubs 
o~ the family of the ericineous plants, just cited, do not find 
the cold climate which is necessary for their development. 
Supposing, as is probable, that the thibaudias and the 
rhododendron of the Andes, or befaria, exist in the paramo 
of Niquitao and in the Sierra de Merida, covered with 
eternal snow, these plants would nevertheless want a ridge 
sufficiently lofty and long for their migration towards the 
Billa of Caracas. . 

. The more we study the distribution of organized beings 
on the globe, tho more we are inclined, if not to abandon 
the ideas of migration, at least to consider them as hypo­
theses not entirely aatisfaclory. The chain of the Andes 
divides the whole of South America into two unequallongi­
tudinal parts. At the foot of this chain, on the east and 
west, we found a great number of plants specifically the 
same.' The various passages of the Cordilleras nowhere 
permit the vegetable productions of the warm regions to 
proceed from the coats of the Pacific to. the bankS of the 
Amazon. When a peak attains a great elevation, either in 
the middle of very low mountains and plains, or in the 
centre of an archipelago heaved up by volcanic fires, its 
summit is cOTered with alpine plarits, many of which are 
again found, at immense distances, on other mountains 

• The names vine.tree, and _ ccmIIII'OIIIIB, are giTen in the Andes to 
plants of the genua Thibaudia, on account of their large succulent fruita. 
ThUB the ancient botBniBtB gaTe the name of bear's Tine, II1ItI wri, and 
me of Mount Ida (Vitia idea), to an arbutus and a myrtillua, which 
belong, like the thibaudia, to the family of the Ericinelll. . 

t Nertera depreaaa, Aralia reticulata, Hedyotls blaerioldes. 
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having an amJogoua climate. Such are the geneml phen0-
mena of the dittribution of plants. 

It is DOW !lid ,that B mountAin is ,high enough to enter 
into the JiJDita or the rhododendrons and the befarias, .. it, 
baa long been said that auch & mountain reached the limit 
of ~tua1 'tIDOW'. In using this expreaeion, it is tacitly 
admi~ that under the influence of certain temperatures, 
certain v~ble ful'Jllll muat De~8IIIIrilr. 'be develoJl6d .. Such 
a au}lpomtion, however, 1Bkenm all liill generality, 18 not 
strictly 1ICCIJl'&te. The pines of Mexico are wanting on. the 
Cordille:ru of Peru. The Billa or ,Ca.raaIe is not covered 
with the oab which Bouriah in New Grenada at the.same 
height. Identi.%~ indieates an aDalogy of climatei 
but in.umJ&r· the apecieB maybe aingularly eliv .. 
aifiad. 

The ~rhododendron or the Andes (the hefaria) WI8 
first described 'y M. Mutis, who observed it near Pam~ 
and Santa Fe de Bogota, in the fourth and seventh degree of 
north latitude. It was 80 little known before our ~0Jl 
to the Silla, tbaHt was 8ca.reelyto be found in any herb&l in 
~. The ' learned editors of ' the Flora'of Peru had. even 
deecrlbed it under another name, that of aeunna. In the 8&1Il6 
manner as :the rhoclodendrons of Lapland, Ce.ueasus, and ihe 
.Alps. di&r ,from ~ other, the two .species o.f befaria. we 
brought from the Sillat are &110 ~CIIlly dift'erent from 

, that orBan.. Fe end BogotI..t Ne&r the ~uator the 
rhododendrcma 'of the Andes§ 'cover the DlO\lntains as far 
as the highest ~B, at sWeen and senmteen hlDldred 
toises of 81ea.tion. Advancing northward, on ,the Silla de 
C&rIICI8, we fuui them much lower, a little below one thou­
IIIIoDd toiaes. The befaria recently discovered in Florida, in 
latitude 30°, 8l'Owseven on hills of sm&1l elevation. Th_ 
in a apace of six ,hundred leagUes in latitude, these shrubs 
deaceJid towards the plains in proportion as their distance 

• Rhododendron lapponicum. R. caucasicom, R. ferragineum~ aDd 
R. hi\'IUtum. 

t Betaria glauca, B. ledifolia. 
tBefaria teStuans, and B. resiftosa. 
~ Particularly B .• stuanB of M~B, and two _species of the -a.. 

hemisphere, which we haft described ucler the Dame of B. ~ _ 
B. grandiftora. 
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from. the equ&mr angments. The rhododendron of Lapland 
grows a.lso. at eight or nine hundred toises lower than the 
rhododendron of the Alps .and the~. We were, 
smpr.ised at not meeting with any BpeCIes of befaria in the 
mountains of Manco, between the rhododendrons of Santa 
Fe a.nd Cancas, end thoee of Florida. 

In tile small grove which, crowns the Silla, the Eefaria 
ledifolia ·is only three or 'four feet high. The tru.nk is 
divided from ia -1'OOt ·into a pat many slender and even 
verticillate branches. The leaves are Oft}, lanceolate, glau­
cous on their ~, and curled at the edges. The. 
whole}>Jant is with long and viscous hairs, and 
emits a'very agreeable resinous emell. The bees visit its 
fine p111'ple towers, which '&l'e'very abundant, as in all the 
alpine plante, and, when in full blolllom, they are often 
neariy an inch wide. 

The rhododendron ,of'Bwitr.erfand, in thoee placeB where 
it grows, at the elevation of between eight hundred and a 
thoueand 'toiseB, belongs to a climate, the mean temperature 
of which is + 2" and-1°, like that of the plains of Lap­
Iand. In thi8 BOne theeoldest months are-4t°, and-100: 
the hottest, H" andr. Thermometrical observations, made 
at the· 8II81e heights and in the !lime latitudes, render it 
probable that, at the Pejualof the Billa., one thousand toises 
Iihovethe, Caribbean Sea; the mean temperature of the air 
is etill1'1° or ISO; and that the thermometer keepB, in the 
eooleat 8eUOn, between 15° and 20° in the day, and in the 
night between 10" and 12". At the hOBpital of St. Gothard, 
situated. nearly on the highest limit of the rhododendron of 
the AlJl!" the maximum of heat, in the month of August at 
noon, m the shade, is usually 12" or 18°; in the night, at the 
Bame season, the air is cooled by the radiation of the soil 
down to + l O ·or-1·5°. Under the same barometric pres­
sure, consequently at the BllJDeheight, but thirty d~es of 
latitude nearer the equator, the befaria of the :Billa JB often, 
at noon, in the Bun, expoBed to a heat of 23° or 24,0. The 
greatest nocturnal refrigeration ~r;:,~ably never exeeeds'r'. 
We have carefully compared the c . te, under the in1luence 
of which, at different latitudeB, two groUpB of plantB of the 
same family vegetate at equal heightB above the level of the 
sea. The results would have been far different, had we com-
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pared zones equally distant, either from the perpetual snow, 
or from the isothermal line of 0" .• 

In the little thicket of the Pejual, near the purple-flowered 
befaria, grows a heath-leaved hedyotis, eight feet high; the 
caparosa, t which is a large arborescent hypericum; a lepi­
dium., which a'ppears identical with that of Virginia; and 
lastly, lycopodiaceous plants and m088es, which cover the 
rockS and roots of the trees. That which gives most cele­
brity in the country to the little thicket, is a shrub ten or 
fifteen feet high, of tbe corymbiferous family.· Ifhe Creoles call 
it incense (incienso).t Its tough and crenate leaves, as well 
as the extremities of the branches, are covered with a white 
wool. It is a new species of Trixie, extremely resinous, the 
flowers of which have the agreeable odour of storax. This 
smell is very different from that emitted by the leaves of the 
Trixis terebinthins.cea of the mountains of Jamaica, opposite 
to those of Caracas. The people sometimes mix the incienso 
of the Billa with the flowers of the pevetera, another compo­
site }?lant, the smell of which resembles that of the helio­
trop1um. of Peru. The pevetera does not, however, grow on 
the mountains so high: as the zone of the befa.rias; it 
vegetates in the valley of Chacao, and the ladies of Caracas 
pre~are from it an extremely pleasant odoriferous water. 

We spent a long time in examining the fine resinous and 
fragrant plants of the Pejual. The sky became more and 
more cloudy, and the thermometer sank below 11°, a tempe­
rature at which, in this zone, people be&in to sufi"er from the 
cold. Quitting the little thicket of alpme plants, we found 
ourselves again in a savannah. We climbed over a. part of 
the western dome, in order to descend into the hollow of 
the Billa, a valley which separates the two summits of the 

* The stratum of air, the mean temperature of which is 0°, and which 
scarcely coincides with the 8uperior limit of perpetual Bnow, is found in 
the parallel of the rhododendroDl of Switzerland at Dine hundred toiaea; 
in the parallel of the befariaa of Caracas, at two thouand aevell hundred 
toiaea of elevation. 

t Vismia caparosa (a loranthu8 clings to this plant, and appropriatea 
to itaelf the yellow juice of the vismia); Davallia meifolia, Heracium 
aville, Araliaarborea, Jacq., and Lepidium virginicum. Two new species 
of lycopodium, the ·thyoldes, and the aristatum, are seen lower do_ 
near the Poerta de la Silla. + TrWs nereifolia of M. Bonpland. 
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mounam. We there had great diilicultieB to overcome, 
occasioned by the force of the vegetation. A botanist would 
not readily guess that the thick wood covering this valley is 
formed by the assemblage of a plant of· the musaceous 
family.· It is probably a maranta, or a heliconia; its 
leaves are large ana shining; it reaches the height of 
fourteen or fifteen feet, and its succulent stalks grow near 
one another like the stems of the reeds found in the humid 
regions of the south of Europe.t We were obliged to cut 
our way through this forest. The negroes walked before. 
with their cutlasses or machetes. The people confound this 
alpine scitamineous plant with the arborescent p,mina, 
under the name of cariee. We saw neither its fruit nor 
flowers. We are surprised to meet with a monocotyledonous 

. family, believed to be exclusively found in the hot and low 
regions of the tropics, at eleven hundred toises of elevation; 
much higher than the andromedas, the thibaudias, and the 
rhododendron of the Cordilleras.t In a chain of mountains 
no less elevated, and more northern (the Blue Mountains of 
Jamaica), the Heliconifl of the ptm'Ot8 and the biMi, rather 
grow in the alJ,line shaded situations.§ 

Wandering ill this thick wood of musacem or arborescent 
plants, we constantly directed our course towards the eastern 
peak, which we perceived from time to time through an 
opening. On a sudden we found ourselves enveloped in a 
tl:iick mist; the compass alone could guide us; but in ad­
vancing northward we were in danger at every step of find­
ing ourselves Qn the brink of that enormous wall of rocks, 
which descends almost perpendicularly to the depth of six 
thousand feet towards the sea. We were obliged to halt. 
Surrounded by clouds sweeping the ground, we began to 
doubt whether we should reach the eastern peak Defore 
night. Happily, the negroes who carried our water and 
provisions, rejomed us, and we resolved to take some refresh­
ment. Our repast did not last long. Possibly the. Capuchin 
father had not thought of the great number of persons who 

• ScitamineoUI plants, or family of the plantains. 
+ Arundo donu. 
t Befaria. 
§ Heliconla psittacorum, and H. blhai. Th_ two heliconiu are 'ferJ 

eommon in the plailll of Terra Pinna. 
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accompanied us, or ~hapa the slaves had. made free with 
our provisions on the way; be that as it may, we fow 
nothiDg but olives, and IIC&1'Cely any bread. Horace, in his 
retreat at Tibur, never boasted of a repailt more light aDd 
frugal; but clives, which might have aWord" a sa.ti8factol1 
meal to a poet, devoted to ,study, and leaAling a Beden.,. 
life, appeared an aliment by no means autliciently substantial 
for traVellers climbin~ mountains. We had watched the 
greater part of the mght, and we walked for nine hoUIII 
without finding a single b~. Our guides were diseou. 
mged; they wished to. go and we had great diHiculty 
in preventing them. 

In the midat of the mist I made trial of the eleetrometer 
. of Volta, umed with a smoking match. Though very near 
a thick wood of heliooniaa, I obtained very sensible sip rl 
atmo~heric electricity. It 0&11 varied from positive to 
negative, ita intensity chan!ring' Mery inatan~ These vari· 
ationa, and the coniliCt of several. small eurrenta of air, 
which divided the mist, and tnmat'ormed it mto clouds, the 
bordsr& of which were visible, appeared to me infallible prog. 
nostics of a change in the weather. It was only two o'cloek 
in the at'Iiemoon; we entertained some hope of reaching the 
eaatem IJIlIDJDit of the Silla befOre sunset, and of re-deseend­
ing into the valley separating the two peaks, intending there 
to pua the night, to light a great 1lre, and to IQake our 
negroes COlllltruct a hut with the leaves of the helioonia. 
We sent off half of our servants with orders to hasten the 
next morning to meet us, not with olives, ~t with a supply 
ofsutbeef. , 

We had.scarcely made these IIil'l'BDgements when the east 
wind began to blow violently from the sea. The thermo­
meter rose to 12'5°. It was no doubt an aaeeDding wind, 
which, by heightening the 'temperature, dissolved the vapoura. 
In less than two minutes the clouds disperaed, and the two 
domes of the Silla' . appeared to us siDgularly :near., We 
opened the, barometer in the lowest part of the hollow that 
sepa.rates the two summits, near a little P091 of very mu~d1 
water. Here, as in the West India bLinds, lIl&l'Bhy pIain.s 
are found at great elevations; not because the woody moun· 
taina attract the clouds, but because they condense the 
vapours by the effect of nocturnal refrigeration" oecl&Iioned 
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'by:- ~e :radiation of' beail from the ground, and from the 
paienehym& of the leavea. The mercury was at 21 inches 
8·'1liilea. We shaped our eourse direct to the eastern sum. 
mit. The obstruction caUlled by the vegeWion gradually 
dimiDished; it. was, however,. necesaa.ry to ent down some 
helioonias; but these arboreBCeDt plants' ~ nwnow very 
tlrlck or high. The pew of the BiThr themaehe&, as we 
have severaJ. times mentioned, are covered only with gramina 
and small shrubs of befil.ri&. Their bammnellS, however, is 
not owing to their height: the limit or trees in this region 
is four hundred tows higher; since, judging aecording to 
the analogy of other mountains: this limit would be found 
here only at a height of eighteen hundred toises. The 
ablMmoo of large trees. on the two rocky s1lDlJllits of the 
8i1Ja may be attributed to the aridity of the soil, tile via. 
lance of the winds blowing from the sea, and tha conf1.agra. 
tions So frequent in all the mouutaiDs of the equinoetial 

~:n~ the eastern peak, which ill the· highest, .' it is 
DeCei8al'1 to approach as near as possible the greMI. :pJ"eCi. 
pice which descends towards· Caravalleda and the coast. The 
~ BI! far BI! t~ spot preserves. its ~ellar texturJe an,d 
ita p:r.um.tive direction;. but whme we climbed the. summit 
of the Billa, we found it had pas88d into granite. Its tex­
ture becomes granular; the mica, 'le88. frequent, ill more 
unequally spread through the rock. Inste.cf of garnets we 
met with a. rew solitary' C1'!1aials of bomblende. It is. how­
ever, not a syenite, but rather a.. granite·of new formation. 
We were three quarters of an hour in reaehiDg tiJe summit 
Of . the pyramid. Thill' part of the way is not dangerous, 
provided the traveller carefully examines. the st.abili.,. of 
each :fragment of. rock on which he places his foot. The 
granite superposed on the gneiss does: not present a regular 
separation into beds: it is divided by cleRs, which often 
CIOBS one another at right angles. Prismatic blocks, one 
foot wide and twelve lbng, stand. out':!rom the ground 
obliquely, aDd appear on the edges of the precipice like 
enormous beams suspended over the abyss. 

Having arrived at the summit, we enjoyed, for a. few 
minutes- only, the serenity of the sky. The eye ranged 
over a vast extent of country: looking down to the north 
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waa the sea, and to the BOuth, the fertile valley of C&r8CIII. 
The barometer was at 20 inches 7'6 lines;. the themio­
meter at 13''1''. We were at thirteen hundred and fifty 
toises of elevation. We gazed. on an extent of sea, the 
radius of which was thirty-six leagues. Persons who are 
affected by looking downward from a considerable height 
should remain at the centre of the slIlllllflat which crowna 
the eastern summit of the Silla. The mountain is not verr 
remarkable for height: it is nearly eighty toises lower than 
the Canigou; but it is distinguished amon~ all the moun­
tains I have visited by an enormous precipice on the side 
next the Be&. The coast forms only a narrow border; and 
looking from the summit of the pyramid on the houses of 
Carav8.lleda, this wall of rocks seems. by an oJ?tica1. illusiou, 
to be nearly perpendi~. The real slope of. the declivity 
appeared to me, according to an exact cafculation; 53° 28' .• 
The mean slope of the peak of Teneri1fe is scarcely 12" 3f1. 
A precipice of six or seven thousand feet, like that of the 
Billa of Caracas, is a phenomenon far more rare than is 
generally believed by those who craBB mountains without 
meas~ their height, their bulk, and their slope. Since 
the expenments on the fall of bodies, and on their deviation 
to the BOuth-east, have been resumed in several parts of 
Europe, a rock of two hundred and fifty toises of perpen­
dicular elevation has been in vain BOught for among alf the 
Alps of Switzerland. The declivity of Mont Blanc towards 
the Allee Blanche does not even reach an angle of 45°; 
though in the greater number of geological works, Mont 
Blanc is described as perpendicular on the BOuth side. 

At the Silla of Carasas, the enormous northern. clifF is 
partly covered with vegetation, notwithstandi.nJ;t the extreme 
steepness of its slope. Tufts of bef'aria anil androm.edaa 
aPl?eBr as if suspended from the rock. The little valley 
which separates the domes towards the south, stretches in 
the direction of the sea. Alpine plants fill this hollow; 
and, not confined to the ridge of the mountain, they follow 
the sinuosities of the ravine. It would seem as if torren1l 

• Observations of the latitude gift for the horizontal distance ~ 
the foot of the mountain near Caravalleda, IDd the vertical line puIiDc 
through ita summit,IIC8I'Celr1000 toiles. 
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were concealed under that fresh foliage; and the disposition 
of the plants, the grouping of so many inanimate objects, 
give the landscape all the charm: of motion and of· life. 

Seven months had now elapsed since we had been on the 
summit of the peak of Teneri1fe, whence we surveyed a 
space of the ~lobe equa'l to a fourth pari; of France. The 
apparent hOrIZon of the sea is there six le&.fWes farther 
distant than at the top of the Billa, and yet we saw tl:i.at 
horizon, at least for some time, very distinctly. It, was 
strongly marked, and not confounded with the adjacent 
strata of air. At the Billa, which is five hundred and fifty 
toises lower than the ~ of Teneri1fe; the horizon, though 
nearer, continued inVl8ible towards the north and north­
north-east. Following with the eye the surface of the sea, 
which was smooth as glass, we were struck with· the pro­
gressive diminution of the reflected light. Where the visual 
ray touched the last limit of that surface, the water was lost 
among. the su:perposed strata of air. This appearance has 
something in It very extraordinary. We expect to seethe 
horizon level with the eye; but, instead of diStinguishing at 
this height a marked limit between the two elements, ·the 
more distant strata of water seem to be transformed into 
vapour, and mingled with the afuial ocean. I observed the 
same appearance, not in one spot of the horizon alone, but 
on an extent of more than a hundred and Bifty degrees, 
wong the Pacific, when I found myself for the ·fir8t time on 
the pointed rock that commands the' crater of Pichincha; a 
volcano, the elevation of which exceeds that of Mont Blanc .• 
The visibility of a very distant horizon depends, when there 
is no mirage, upon two distinct things: the quantity or 
light received on that pari; of the sea where the visual ray 
terminates; and the extinction of the reflected light during 
its passage through the intermediate strata of air. . It may 
happen, notwithstanding the serenity of the sky and the 
transparency of the atmosphere, that the ocean is.feebly 
i1lummated at thirty or forty leagues' distance;. or that the 
strata of air nearest the earth may extinguish a great deal 
of the light, by absorbing the rays that traverse them. 
. The . rounded peak, or western dome· of the. Billa, .. con-

• See Views of Nature, Bohn'. edition, p. 358. 
VOL. L 2 ~ 
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cealeat'rom.ua ,the·v.iew of the town of Ouacas'; but we 
distinguillhed the.nearest ,hoUBes,the v.illageB of Chacao and 
Petare, 'the ·'COft'eepiantatioDB, and the COUl'Be of the Rio 
Guayra, a. aloender .treak -of water reftecting a eil.very light. 
The -narrow band 'ofcultivated groimd WI8 pleasingly 00D0 

traated with the 'Wild and gloomy I8pact of the neighbOumsg 
mountains. Whilst contemplating ~eae grand. ilcenes, we 
feel little regret that the solitudes of the New Wo.ld am 
not embelliahed with .the monuments of antiquity. 

:But we could not long avail ourselves of the advan­
tage arising from. the position of 'theSilla,.in commanding 
all the neighbouring summits. While we WIDe 'A'l'8JDining 
with OUl' ~iaases ,that part of the sea, the Ihorison of which 
W88 elear defined, and the chain ·of the mOlmtams of 
'Ocumare, ehina which begins the unknown world of the 
Orinoco and the Amazon, 8. thick fog from the flaina rose 
to "the elevatedregioDB, first filling the bottom 0 .the valler 
'of Oatseaa. The vaP011l'l, illumined. ,from above, presented 
JI. uniform tint of 6 milky white. The valley .-seemed. ,over­
.epreadwith water, and .looked like an arm· of the .... of 
'Which the adjaeeJl.t moanfBins :formed the steep ahore. h 
Tain. we waitedfol' the slave who canried Bamsden'. great 
Benmt. Eager.to avail myself of the favourable .tate 
·olthe Ky, I resolved. to take a few BOlar altitudes with a 
tJenmt hy Troughtonof two inehesradiua. The disk of 
the -aun W88 hall..concealed. by the mist. Thedift'erence of 
longitude betften the 9.uarterof the Trinidad and the 
.eastern peak of the Billa 'appea1'B ~ to exceed 
i(j>8' 'W--. 

WhilIt, seated con the ~k, I was determining the dip rL 
'the needle, I found my handa covered with .a species of 
:hairy bee,. a little tmJ&ller than the honey-bee of the north of 
~. . These inaecta make their nests in the groUDd. 
They seldom ft:y; . and, from ·the sloWll8llS of their move­
ments, [ should: have anppeeed they were benumbed by the 
cold of the: mountains. ~he 'pe9p1e, in these regio~caIl 
,them rmgBlitlJl (little mgels), becauae they very seldom 
sting.· They are no doubt 1)f the gen\l8Apia, of the division 
me1iponea. ~ has been emmeoualy affirmed that these 

• The ditl'ereD~ of longitude between the Silla and La Gua)'l'a, ..:cord­
ing to Fidalgo, is 00 6' '411'. 
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bas, :which ue peealiar to the New World, 8l'e destituteof' 
all oWewD.ve W8apcma. Their ating is indeed. compuatively 
feeble, aDd. thel.:i it .eldom; but. a p6l'llOD, not fully con­
vinced of the 888Ile8II of these 811.gelitos, clm.scarcely 
divest himBelf of • seD8ll.tion .of fear. 1 must comess, that, 
whilst engaged in m., astronomical ebaervations, I was often 
on tbe 'post of letting my instruments fall, when I felt my 
huads .8I1d i'ace covered with these hairy bees. Our guides 
anured us that they :attemptto defeDd ·theJDBelves only 
wileD. . irritated .by beiDg seized by their legs. I was not 
tempted to try the experiment on mysel£ 

The dip of the needle at the Billa was one centesimal 
degree less than in the town of Ca.racas. In colleoting the 
obllBllhtioas which I made duriDg .calm weather and in 
very favourable ..circumstances, on the mOUDtains as well. 
aloDg tile .cout, it would at first seem, that we discover,,in 
that part of the globe, a certain imluence of' the heights on 
the dip of the. needle, and the intensity of the ~cal 
forces; but we must remark, that the dip at Caracas 118 much 
greatrerthancould be, supposed, from the _uatiQII. .of the 
town, and that the magnetical phenomena. uemodified by. 
the ~tif of cerIi8in roo&s, which constitute ·80 many 
partiCular ileJltres or little systems of attractio .. • 

The -CJemperatue of the atm9l!phere:vuied(Oll the lsum.m.i.i 
of the Silla from e1eveD. ,to .fourteen degrees, acoo~ .. 
the weatDer was calm or windy. Erery one knows ·now 
dit&cuJ:t it is to ~,'Ml the eunuait of a mountain, tae 
~ which is .to serve for .the 'baromeCiric caJcula. 
tion. !rhe wind 'WIllI .east, which would ·seem to ,~ve 
that the ~wiDds,·emma in 'this Jatitwie much hlgher 
.tba fifteen hwdred toiaes. Von BllChbad obserged. .that, 
• 'the ;pelk of Tenm:i1Fe, .D8&l' the Donham limit of the 
trade-wmds, *here eDsts genenUy ;at the alevatioD. ·of one 
6iaousaal niDe hundl'Bcl toises, a 'COD.trary .CU1'l'e.1il.t from the 

• I have seen fragments of quarts traversed by parallel banda of mag-
1lfItie iron, ·earMd .into .the val1~ of Cuacu 'by the_tera descending 
.&om the Galipmo and the Cerro de Avila. This banded magnetic irll~ 
11ft ill .folUld ...., in the Bier,. Ne.ada afMerida. Bet_ the two 
.,.... of the SiIla, &IIplar frapents of cellular quarta are found, covered 
with red oxide of iron. THy do DOt lIIIt on the needle. This oDie is of 
a cinnabar-red colour. . 

2 l' 2 
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west. The Academy of Sciences recommended the men of 
science who acc\:)mpauied the unfortunate La Perouae, to 
employ small air-balloons for the purpose of ascertaining 
at sea the extent of the trade-winds within the tropics. 
Such experiments are very difficult. Small balloons do 
not in general reach the height of the SillA; and the light; 
clouds which are sometimes perceived at an elevation of 
three or four thousand toiaes, for instance, the :fleecy clouds, 
called by the French fIUJ1don8, remain almost fixed, or have 
such a slow motion, that it is impossible to judge of the 
direction of the wind. . 

During the short space of time that the sky was serene 
at the zenith, I found the blue of the atmosphere aenaibly 
deeper than on the coasts. It is probable that, in the 
months of July and August, the difference between the 
colour of the sky on the coasts and on the summit of the 
Silla is atill more considerable, but the meteorological p~ 
nomenon with which M. Bonpland and myself were most 
struck during the hour we passed on the mountain, waa 
the apparent dryness of the air, which seemed to increase 
88 the fog augmented. . 

This fog soon became so dense that it would have been 
imprudent to remain longer on the edge of a precipice of 
seven or eight thoU88Dd feet dee}).- We desCended the 
eastem dome of the Billa, and gathered in our descent a 
gramen, which not only forms a new and very remarkable 
genus, but which, to our great astonisbment, we found again 
BOme time after on the summit of the volcano of Pichincha, 
at the distance of four hundred leagues from the Billa, in the 
southem hemisphere.t The Lichen :florid us, BO common 
in the north of Europe, covered the branches of the befaria 
and the Gualtheria odorat&, descending even to the roots 
of these shrubs. Examining the mosses which cover the 
rocks of gneiss in the valley between the two yeaks, I W8II 

surprised at finding real pebbles,-:-rounded nagments. of 

. • In the direction of north-west the slopes appear more IICCeISible; and 
I have been told of a path frequented by smugglers, which leads to Cua­
ft!leda, between the two peaks of the Silla. From the eutem peak I took 
the bearings of the western peak, 6.° .0' S.W.; and of the ho-, wbicJa 
I was told belonged to Cara1'1llleda, 55° 20' N.W. 

t Aegopogon cenchroidea. 
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quartz.. It may be conceived that the valley of Caracas 
was once an inlimd lake, before the Rio Guayra found an 
issue to the east near Caurimare, at the foot of the hill 
of Auyamas, and before the ravine of Tipe opened on the 
west, m the direction of Gatia and Cabo Blanco. But how 
can we imagine that these waters could ascend as high as 
the Silla, when the mountains opposite this peak, those of 
Ocumare, were too low to prevent their overllow into the 
Danos P The pebbles could not have been brought by 
torrents from more elevated j>oints, since there is no height 
that commands the Silla. Must we admit that they h8.ve 
been heaved up, like all the mountains which border the 
roast. 

It was half after four in the afternoon when we finisbed 
our observations. Satisfied with the success of our journey, 
we forgot that there might be danger in descendin:g in tlie 
dark, steep declivities covered by a smootb and slippery turf. 
The- mist concealed the valley from us; but we distinguished 
the double hill of La Puerta, which, like all objects lying 
almost perpendicularly' beneath the eye, appeared extremely 
near. We relinquished our design of passing the night 
between the two summits of the Silla, and having again 
found the path we had cut through the thick wood of 
helicoIDa, we soon arrived at the Pejua1, the region of 
odoriferous and resinous plants. The bea.uty of the befarias, 
and their branches' covered with large puryle flowers, again 
rivetted our attention. When, in these climates, a botanist 

, gathers plants to form his herbal, he becomes difficult in 
his choice in proportion to the luxuriance of vegetation. He 
casts away those which have been first cut, because they 
appear le88 beautiful than those which were out of reach. 
Though loaded with plants before quitting the Pejual, we 
still regretted not having made '" more am'ple harvest. We 
t/mied 80 long in this spot, that night surprised us as we 
entered the savannah, at the elevation of upwards of nine 
hundred toises. 

As there is scarcely an~twiligbt in the tropics, we pass 
auddenly from bright day~ ht to darkness. The moon was 
Qn the horizon; but her dis was veiled from time to time 

* Frap!ents of brown copper-ore were found mixed with theee pebblelo 
at aD elevation of 1170 toiles. 
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by thick clouds, drifted by a oold and' rough wind. Bapii1 
slopes, covered with yellow and dry grass, DOW seen in 
shade, and now suddenly illUmined, seemed' like preci.pi~ 
the depth of which the eye sought in vain to m6Bll11l'e. 
We proceeded onwards, in single file, and endeavoured to 
support ourselves by our hands, lest we should :mil down. 
The guides, who carried our instrum&nbs, abandoned. us 
successively, to sleep on the mountain. AmuBg those who 
:remained with us was a Conr> black, who evineed great 8It: 
dress, bearing on his head II: Ia1'.Se dipping--lleetUe: he held it 
constantly steady, notwithstanding the extreme declivity of 
the rocks. The fog had dispel'!e~ .b:r degrees ill the bottom 
of the valley; and the scattered lights we perceived below 
us caused a double illusion. The steeps ap~ still more 
dangerous than they really were; and, dunng- six hourrt of 
continual descent, we seemed to be always equally near tile 
:f8.rms at the foot of the Billa. We heard very ~ 
the voices of men and the notes of SU:itaft. SOund· is ge­
nerally so '\1ell propagated' upwards, tha.t m a baBOon at 
the elevation of three. thouBlUld toises, tlie barkiDg of dOgs 
is sometimes heard.· . 

We did not arrive till ten at night at the bottom or • 
. valley. We were overeome' with fatigue and thir!!t, ~ 
w'alked for fifteen hours, nearly without stopping. TIi& aolea 
of our:teet were cut and torn by the asperities of a rocky- aoil 
and' the hard and dry stalks of the gramiria, for we liad"been 
obliged to pull off our- boots, the soles having become too 
slippery. On declivities devoid of shrn.bs 6i' ligneaUs herbs, 
which may be grasped by the hand, the daJlger' oC' 1ihe 
descent is dimiriishea. by walking barefoot. In order- to 
shorten the way, our guiaes conducted us iiom the Puerta 
de 1& Billa to the flmn of Gallegos by a path l~ to & 

:reservoir of water, called el T&IM}Ue. They missed theif 
'tvay, however; and this last descellil, the ~eet oC aD, 
brought us near the ravine of Chacllito. The noise of'the 
cascad~s gave this nocturnaJ. seene a. grand and wild· Cha­
racter. 

We passed the night at thefbot orne Bi1la. Our fHenda 
at Caracas had been able to· distiDgnish us with g1aaaes OIl 

• GBy-L1I8I8C'S account of hie I18CeDt on tile l1ltla ofl~ 1805.. 
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the IRlDlmit of the. eaatem peak. They' Mil inimoeltecl in 
hearing' the' aooount of our expedition, but they were· not 
satisfied with,the' resWv of OUl'meaaurement; wbiohdid.not 
assign. to the SilJ.&; even the elevation of the· highest IfUlD.mit 
of the Ppeneea-.• ' One cannot blame the national 1beling 
which eugge.tIt. exaggerated ideaa of the monumentIJ or 
nature, in a OOlHltry in which the monuments; of 8l't; IIl'& 

nothing; norcan'we wonder that the inhabitants of Quito 
and Riobamba, who have prided themaelvea for agea on, the· 
height of Chiinborazo, miatnat those mea8Ul'BJIl8nts which 
elevate the mountaiwi of Himalaya above' all tlie. oolO8lllll 
Cordilleras P 

During our journey to the Billa; ami'in all OUl'l ex61ll'8ions 
in the valley of CamcaIt; we wele very attentive to tHe'lodes. 
and indications of 01'6 which we found in the strata.· 01 
gneiss. No regular diggings, having been made, we oould 
Only examine the fisaures, the ravines, ·and the land-slips. 
oecaeiened by torrents in the rainy 1il63IlOD.. The rook oj 
gneiss, passing sometimes into a granite of new· formation, 
BOmetimes into mica-slate,t· beloDg& in German)' to the 
most metalliferous rooks; but in the New Contmeni; the 
gnei88 has not hitherto been remarked as ve.,-rich in,ores 
worth worlring. The most celebrated mines of. :Merico and 
Peru. are found in the primitive' and tranaition 8Chia~ in 
the trap-porphyries; the grauwakke, and the alpine 1ime­
stones. In several spots of the valley of' Caracaa; tBe· iPl~iss 
eontains a small quantity of ~ld, di8ll8IDinated iIr amuill 
veins of' quartz; sulphuretted silver; &5Ul'e coppeNll'e, and 
'~ena; but it is doubtful whether theae illiferent. metalli­
ferous substances are not too poor to encourage any attempt 
at working them. Such attempts were, howevet'; made at 
the conquel¢ of the province, about the nliddle of the six-. 
teenth century. '. 

From the promontory of Faria in beyond cape.V;ela,.the 
early navigatONhad seen ·gold omsmenta and gold dult, in 
the possession of the inhabitants of the coatlt. They pene­
trated into the interior of the country, to discover whence the 

• It wai formerly believed tbat the height of, the SiIla· or-car.s 
lIC8l"Ce1y dift"ered from tbat of. the peak of, T~rifti., .. 

. , .' t Especially at great elevations. 
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~ous metal came; and though the inf'ormation obtained 
m the province of Coro, and the markets of Curiana and 
Cauchieto, - clearly proved that real mineral wealth was to 
be found only to the west and south-west of Coro (that is 
to say, in the mountains near those of New ~nada), the 
whole province of Caracas was nevertheless eagerly explored. 
A governor, newly arrived on that coast, could recommend 
himself, to the Spanish court only by boasting of the mines 
of his province; and in order to take from .cupidity what 
was most ignoble and repulsive, the thirst If gofd was 
justified by the purpose to which it was pretended the 
riches acquired by fraud and violence might be employed. 
" Gold," says Christopher Columbus, in his last letter t to 
King Ferdinand, " gola. is a thing so much the more neces­
sary to your majesty, because, in 0_ to fulfil the ancient 
prophecy, J erus8J.em is to be rebuilt by a prince of the 
Spanish monarchy. Gold is the most excellent of metals. 
What becomes of those precious stones, which are BOught 
for at the extremities of" the globe P They are sold, and 
are finally converted into gold. With gold we not only do 
whatever we please in this world, but we can even emyloT, 
it to 8liatch BOWs from Purgatorr, and to peoJ?le Pa.radise. ' 
These words bear the stamp of the age in which Columbus 
lived; but we are surprised to see this pompous eulogium 
of riches written bl a man whose whole lite was marked 
by the most noble disinterestedness. ~. 

The conquest of the province of Venezuela. haviPg been 
begun at its western extremity, the neighbouring mountains 
of Coro, Tocuyo, and Barquisimeto, first attracted the at-

• The Spaniards found, in 1500, in the country of Curiana (now Coro). 
little birds, frogs. and other ornaments made of gold. Thoae who had cast 

• these figures lived atCauchieto, a place nearer the Rio de la Hacha. I have 
seen ornaments resembling thoae described by Peter Martyr of· Anghiera 
(which indicate tolerable skill in goldlmitha~ work). among the remains of 
the anciP.nt inhabitants of CundinamarcL The aame art appears to have 
been praotiaad in placel along the couts. and also farther to the 1JOUth. 
among the mountains of New Grenada. 

... Lettera rarilaima dats nelle Indie nella isola eli Jamaica a 7 Julio 
del 1503.-" Le oro e metallo 80pra gli altri excellentilaimo; e dell' oro 
iii fanno Ii teBOri e chi 10 tiene fa e opera quanto VIlo1e Del mondo, e fiDal. 
_te agionp a _dare Ie anime al Paradiso." 
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tention of the Conquistadores. These mountains join the 
Cordilleras of New Cirenada (those of Santa Fe, Pamplona, 
la Grita, and' Merida) to the littoral chain of Co.racas. 
It is a land the more interestmg in a geognostical point 
of view, as no map has yet made known the mountainous 
ramifications which the paramos of Niquitao and Las Rosas 
send out towards the north-east. Between Tocuyo, .Araure, 
and. Barquilimeto, rises the group of the Altar Mountains, 
connected on the south-east with the paramo of Las Rosas. 
A branch of the Altar stretches north-east by San Felipe 
el Fuerte, joining the granitic mountains of the coast near 
Porto Cabello. The other branch takes an eastward direc­
tion towards Nirgua and Tinaco, and joins the chain of the 
interior, that of Yusma, Villa de Cura, and Sabana de 
Ocumare. . 

The region we have been here describing separates the 
waterS which How to the Orinoco from those which run 
into the immense lake of Maracaybo and the Caribbean 
Sea. It incllldea climates which may be termed temperate 
rather than hot; and it is looked upon in the country, not­
withstanding the distance of more than a hundred leagues, 
88 a prolongation of the metalliferous soil of Pamplona. It 
was m the a!::£ of the western mountains of Venezuela, 
that the. Sp' , in the year 1551, worked the gold mine 
of Buria,'" which was the origin of the foundation of the 
ixlwn of Bal'Il.uisimeto.t But these works, like many other 
mines SUcceSSlVely opened, were soon abandoned. Here, as 
in all the mountains of Venezuela, the produce of the ore . 
has been found to be very variable. The fodes are very often 
divided, or they altogether cease j and the metals appear only 
in kidnay-ores, and present the most delusive a:ppearances. 
It is, however, onl:y in this group of mountains of San 
Feli~ and Barqui8lmeto, that the working of mines has 
been continued till the present time. Those of Aroa, near 
San Felipe el Fuerte, situated in the centre of a very 
insalubrious cOlmtry, are the only mines which are wrought 
in the whole ca.pitania-general of Caracas. They yield a 
small quantity of copper. 

• Real de Minai de San Felipe de Bmia. 
t N UeTa Segovia. 
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Next to the WOl'ke at Buria, near :Buquisimeto; tMae of 
the valley of CIn'&08II, and of the mountains near the oapital, 
ale the most· anci8Bt. Francisco Faxawlo aod his wife 
lIabella; of the nation of the Guaiqueaa.,· often visited 
the tabl&-land'wh816 the. capital oft Venem. ia now situ,. 
aied. They had given tbiIt table-land the name of Valle 
de San F1:anoiaco j and ha~' aeen· some bit. o£ goW. ill 
the handa of the D&tive~ 1!'a:i!ardo succeeded, in • yec 
1560, in diaeoveriDg the minelt of Los T'eqU68; t to the 
lOuth·weet of' Caracaa, neaI" the group of the JDOUD.taius of 
Coouiza, whiCh BeJ)IIJ'Ma the vaUaya of Caraeu and AAgoa. 
It ia thoUJdlt tliat in the fim of these 'ftilleya,. near 
Baruta, south. of the village of Valle, the nativea h&d. made 
lOme excavationa in . vem. of aurUeroua quartz j and that, 
when the Spaniards first settled there, and founded the 
town of CaJ.'IWIUI, they filled the IIbat'ta, whioh had been dry. 
with waar. Ii ia now impol8ible to ueertain thia. f"acS; 
but it is certain that, long· before the Conqueatl, grains of 
~d W8l6· a medium of 8l10~ I do not _y generally. 
Dut among' certain nationa of the New .. Continant. They 
gavegol~ful' the pllJ'Ohaaeot:pem:laj and it: ~oea ~t_ appear 
erlraoJdinal'y, that, after. having' fur a.lo:ag· time picked up 
grain& of gold in the rivulet&, people who had. fixed habit&­
tiona, and were devoted to agrioulture, ahould have tried to 
trace the auriferoul- vem. in the superiOl'l sUl'faoe of the BOil. 
The mines of Los Toques oould non be peaoeably WIOugllt, 
till the defeat of the CacilJl18 Guayoaypuro. a eelebrateil. 
chief of' the Toques, who long contested with the 8paniarda 
the pol8eSsion· of the provinoe of Venezuela. 

We have !&t to mention a third point to which tile 
attention. of the €Jonquietadores was· e8lled by indicatioua 

Fuardo and his wile'were the teanclernt·the tow. of the eaw.. 
_ called CaravaDeda.. 

t Thirteen yean later, In l1i73, GalDl de Alrila, ODe of"" alcUcIavl 
the new town of Caracaa, mend the· workinlJ of thea. miaee, wIaicIl 
were from that "11\8 called the "Real de Minu de NueItr'a SeilDra." 
Probably this same Avila, on acconnt of a few tiirma which he Po-eaea 
in the mountains adjacent to La Guayra and Caracas. baa occasioned die 
Cumbre to receive tbe DaIIle of Montafla de Avila. This lIlIJIle 11M 1Ilb­
aequently been applied ~Jto the SiIla, and QlIIIl the chain wIIicIa 
extends towards cape Codera. 
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of' mines, 110 ear]Y as the end of the sirleenth centmy. In 
fbllowing the valley of Caratl88'eastward beyond Gaurimare, 
on the road to Caucagua, we reach a mountainous, and 
woody count;r. whMe a great quantity of cltareeal is- now 
made, and whioh aneientlybore the name of the Province 
of Los Mariches. In these eastern mountains of Venezuela, 
'the gneiBB puses into the state of talc. It contains, as at 
8a1zb~, lodes of aurife:rous quartz~ The wmU eciently 
began m those mines have often been abandoned ana 
:resumed. 

The mines of CID'8CIl8 were furgotllen d~' lIlOle tban 
8 hundred years:. But at a period compaatively :recent, 
. about the end of the 1aet C&Dtur}t, an Intendant of Vene. 
lInela, Dan Jose Avalo, a~ fell into the illuamns· which 
had flattered the cupidity Qf the Conquistadores. lIe·fan .. 
eied'that all the mountaW.s near the capital. contained, great 
metallio·riches. Some Mexican Drlnere were ~,and 
their O:{>8Mti.ODB were . di.rectM to the :ra.me of Tipe, and 
the lUlClent mines of Bamta to the south of Caraeu, where 
the Indiatis gather even now some little ~ld;,w~. But 
the ~ which had pN>mpted the enterplU& soon diminished, 
and after' much useleBB expense, the W~Ming of the mines 
of Caracas was- totally aband&ned, A small 'J,uantity of 
auriferous pyrites, sulphuretted silvel', and. a' li~ ~tive 
gold, were foundijbut these were only ieeble indications; 
and in a.country where labour is erl!emely'dea.r, theJe was 
DO inducement to pUl'B1le works 80 little p:roductive .. 

. We uted the ravine of. Tipe, situated in that part of 'the 
valley which opens in'the direCtion of Cabo' Blimco. Prooeed .. 
iDg from CaracaS, we traverse, in the direction of the great 
bamwke of. San CIO'I08, a barren and rocky soil. Only a very 
few plants of Argemone mexiea.nao Ill'e' to be found. The f!:!- appears everywhere abol'8 grounw We might have 

'ed 011l'l!lelves on the table.land of Freiberg; We.erossed 
:6rst the little rivulet of Agua Suud, a, limpid stream, which 
has no mineral taste, and then the Rio Garagaata. The 
'roatt is commanded on the right by the Cerro ds' Avila and 
the Cumlne j and QD ttie le~ by the mountains of Ap 
N egras.. This. defile is very interesting in .. geological 
point of vi81f'., .At this &pOt the valleY' of CIItftIIlIIII' eommu-
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uieates, by the valleys of Tacagua and of Tipe, with the 
coast near Ca.tis.. A ridge of rock, the summit of which is 
forty toises above the bottom of the valley of Caracas, and 
more than three hundred toises a.bove the valley of Tacagua, 
divides the waters which dow into the Rio Guayrs and 
towards Cabo Blanco. On this I?<>int of division, at the 
entrance of the branch, the view 18 highly pleasing. The 
climate changes as we descend westw8.rd. In the valley 
of Tooagua we found some new habitations, and also corHICOI 

of maize and plantains. A very extensive plantation of 
tuna, or cactus, stamps this barren country with a peculiar 
character. The cactuses reach the height of :fifteen. feet, 
and grow in the form of candelabra, like the eUK!o;bia of 
Africa. They are cultivated for the purpose of se' their 
refreshing fruits in the market of Caracas. The variety 
which has no thorns is called, strangely eno~h, in the. co~ 
nies, tuM de :&paM (Spanish cactus). We measured, at 
the same place, magueys or agaves, the long stems of which, 
laden with dowers, were forty-four feet high. HoweTer 
co~on this ~t is. beco~e in the BOuth of ~»6, the 
Iiative of a northern climate 18 never weary of admiriDg the 
rapid development of a. liliaceous plant, which contains at 
once a sweet juice and astringent and caustic liquids, em­
ployed to cauteme wounds. 

We found several veins of quartz in the valley of Tipe 
visible above the BOil. They contained pyrites, carbonated 
iron-ore, traces of sulphuretted silver (gl8sserz), and grey 
copper-ore (fahlerz). The works which had been undeJ-­
taken, either for extracting the ore, or exploring the nature 
of its bed, a.ppeared to be very superficial. The earth falling 
in had filled up those excavations, and we could not judge 
of the richness of the lobe. Notwithstanding the expense 
incurred under the intendancy of Don Jose Avalo, the 
great question whether the province of Venezuela contains 
mines rich. enough to be worked, is yet problematicaL 
Though in countries where hands are wanting, the cul­
ture of the soil demands unquestionably the first care of 
the government, yet the example· of New· Spain auiJi­
ciently proves that mining is not always UDfavomable to 
.the progress of agriculture. The best-Cultivated MexicaD. 
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lands, those which remind the traveller of the most beau­
tiful districts of France and the south of Germany, 
erlend from Silao towards the Villa ot Leon: they are m 
the neighbourhood of the mines of Guanaxuato, which 
alone furnish a sixth part of all the silver of the New 
World. 

CH.A.P'l'ER XIV:' 

Earthquakes at Caracas.-COnnection of thOle Phenomena with the 
Volcanic Eruptions of the West India Ialands. 

ON the eveniIig of the 7th of February we took our 
departure from Caracas. Since the period of our visit to 
th8.t place, tremendous earthquakes have changed the sur­
face of the soil. The city, which I have described, has dis­
appeared; and on the same spot, on the ground fissured in . 
various directions, another Clty is now slowly rising. The 
heaps of ruins, which were the grave of a numerous popula­
tion, are becoming anew the habitation of men. In retracing 
changes of so general an interest, I shall be led to notice 
events which took :p'lace long after my return to Europe. I 
shall pass over in silence the popular commotions which have 
taken place, and the modifications which society has under­
gone. Modern nations, careful of their own remembrances, 
snatch from oblivion the history of human revolutions, which 
is, in fact, the history of ardent passions and inveterate 
hatred. It is not the same with respect to the revolutions 
of the physical world. These are described with least accu­
racy when they happen to be contemporary with civil dis­
sensions. Earthquakes and eruptions of volcanos strike the 
imagination by the evils which are their necessary conse­
quence. Tradition seizes on whatever is vague and mar­
vellous ; 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, ~d to understand the 
ciPcumstances by which they are attended. , 

I have recorded in this work all I have been able to 
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coDect, and _ ,the eocnuacy of which I can .re~, respecIiDg 
the earthquake of the 26th of March, 1812. By that cat. 
trophe the town of Caraeu was destroyed, and more than 
twenty thoUl&11d persons perished. throughout the extent of 
the prome. of Venemefa. The intercoUl'8e which I hue 
kept up with ~ons of aJl classes has enabled me to COIJIo 

pare the description given by many eye-witnesBe8, and to in. 
terrogate them on objects that may throw light on physical 
science in I{8neral. The traveller, u the histOrian of nature, 
should venty the dates of great catutrophes, examine their 
connection and their mutual ,rela.tiona, and should mark in 
the rapid course of ages, in the continual 'progress of BUC­

caBBive elaangee, thOIle fixed points with whiCh other caiIt­
trophes may one day be compand. .All epochs are pm • 
mate to each other in the immensity of time comprehended 
in the hiB~ of nature. Years which haVe passed away 
seem but a few insb.nb; and the phyaical descriptiODS of I 
country, even when they offer subjects of no very powemI 
and general interest, have at leut the advantage of ntmr 
beco!ning old. ,Similar considerations, no ,doubt, led M. de 
la Condamine to describe in his Voyage·& l'Ectuateur, the 
memorable eruptions of the volO8llo Of Cotopaxi,. whiclt 
took place lo~ after his departure from QuitO. I feel ,i/le 
leu hesitation m following tl1e e%aJQple of that celebrMed 
traveller, .. the events I am about to ~ will help ill 
elucidate the theory of volcanic reaction, or the inilu4lllOB 
of a aywteJn of volcanos ona net 1lpa08 of circumjllOlllli 
territo • 

At ~ time when M. Bonpbm,d andmyaelf visited ·tIIe 
f.1'Ovinces of New AndalUBia, li ew :o.ceJ.ona,' and. Caracaa, 
It was .generally .believed that the most -eastem parts of 
those COII8ts were ~,r ~8ed to the destructiTe 
effectBof earthquakes. The inhabitants of C~ cheaded 
the valley of C&racu, on account of its damIt and variable 
climate,. and its gloomy and misty.iJky; whilst the.inhabitaDia 
of the temperatevaJley regarded Cumana as & town whOle 
inhabitants inC88ll&utI,r inhaled a b~ ~08phere, ad 
whose soil was periodicaJly agitated by VIolent commotiOD& 
Unmindful of the overthrow of Riobamba and other very 

• Those of the' S8th of NovemBer, 174", and of the Jlrd vi. s.­
tember, 1760. 
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elevated towms, and ndt aware ·that the peninSula of Araya, 
eompoaed of mica-Ilate, eh&ree the commotions of' the cal­
cmeous cout of :01lIll&D&, well-inibrmed persons imagined 
they diacemed security in the ·Itructure of the primitive 
rooks ofOamcas, 118 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,· doubt1esa 
called to mind the fact that the province ef Venezuela had 
been subject at interva.ls to earthquakes; but dangers of 
rare occurrencre are ~htly feared. However, in the year 
1811, :fatal ~ience tlestroyed. the illusion of theory and 
of poJlular qpmion. Oaracas, situated in the mountains, 
three degrees 'west of Cumana, and :five degrees west of the 
volcanos of the Oaribbee islands, has suft'ered grea.ier 
!hocks than were ever experienced. on the coast of Paria or 
.New AndalUBia. 

At mY' arrival in merm Firma, I was struck with the con­
neofiion between the destruction of·Oumana on the 14th 
of Dooember,·1791, and the eruptBln of.the volcanos in the 
lDDIIller W'eIIt India Islands. Thill connection was again 
manifest in the .deetructi.on of Caracas on the 26th of 
Ma!ch, 1812. The volcano of :Guadaloupe seemed in 1797 
to have exercised a reaction on the coasts of Oumana. 
Ffteen yeaN later, it was a volcano situated nearer the 
continent (that of St. Vincent), which appeared to have 
extended ita induen.ce 88 far as OIll'llCall and the banks of 
Apure. Possibly., at both .those periods, the centre of the 
~loBion 'was, at an inunenll6 delolth, equally distant from 
the regions towards which the motion was propagated at the 
Bllrf'aOO of the globe. 

From the beginning of J.811to 1813, avast superficies or 
the earth;tbound by the meridian.·of the A.orea, theva.lley 
'Of' the Ohio, .the OOrdilleras of New Gre.uda., the coasts of 
Venezuela, and the volcanos of the smaller West India 
.lalands, :wa.ashakenthreughout its :whole enent, by com-

• For iDItaace, the DOCItumal pl'OClllllion of the Jilt of .October, iDlti­
tilted in com_oration of the great earthquke wllioh ·took place 4lG 
that day of the 1II01ltb, at 0Il8 o~olook ill. the morning, in 17i8. Other 
~ ~ IIIooks .were tao. of 16411, .1703, and 1802. 

t ~ JatitIIMI 6" aad .36" Nortil,.ad JUo _Ii :81" Welt. laD. 
from Paria. 
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UBRnu. ISL.Um. 

motions which may be attributed to subterranean fires. 
The following aeries of phenomena seems to indicate c0m­

munications at enormous distances. On the 30th of 
January, 1811, a submarine volcano broke out near the 
island of St. Michael, one of the Azores. At a place where 
the sea was sixty fathoms deep, a rock made its appeannee 
above the surface of the waters. The heaving-up of the 
softened crust of the globe appears to have preceded the 
eruption of flame at the crater, as had already been observed 
at the volcanos of J orullo in Menea, and on the appea.rantf 
of the little island of Kameni, near Santorino. The De1I" 
islet of the Azores was at first a mere. shoal; but on the 
15th of June, an eruption, which lasted m dal'!, enlarged 
its extent, and carried it progressively to the heIght of fifty 
toisea above the surface of the sea. This new land, of which 
captain Tillard took possession in the name of the British 
government, giving it the name of Sabrina Ialand, was nine 
hundred toises in diameter. It has again, it seems, been 
swa.llowed up by the ocean. This is the third time tliat 
submarine volcanos have presented this extraordinary spec­
tacle near the island of St. Michael j and, as if the eruptic'18 
of these volcanos were subject to periodical recurrence, 
owing to a certain accumulation of elastic fluids, the island 
raised up has appeared at intervals of ninety-one or ninety-
two years.- • 

At the time of the appearance of the new island or 
Sabrina, the smaller West India Islands, situated eight 
hundred leagues south-west of the Azores, experienCed 
frequent earthquakes. More than two hundred shocks were 
felt from the month of Ma, 1811, to April 1812, at st. 
Vincent; one of the three islands in which there are still 
active volcanos. The commotion was not circumscribed 
to the insular portion of eastern America; and from the 
16th of December, 1811, till the year 1813, the earth was 
almost incessantly agitated in the valleys of the Mississippi, 

• Malte-Brun, Geograpbie UDiverse1le. There ii, however, ~ 
doubt respecting the eruption of 1628, to which lOme accounts usigu till 
date of 1638. The risiog alwa,.. happened near the ialand of S&. 
Michael, though not identically on the IBIUe lPOt. It is remarkable thai 
the amall ialand of 1720 reached the IIIIIIII elevation .. the iaJand rl 
Sabrina in'1811. 
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CENTRES OF TOLCANIC ACTION. 449 

the Arkansas river, and the Ohio. The oscillations were 
more feeble on the east of the Alleghanies, than to the west 
of these mountains, in Tennessee and Kentucky. They 
were accompanied by a. great subterranean noise, proceeding 
from the south·west. In some places between New Madrid 
and Littlq Prairie, as at the Saline, north of Cincinnati, in 
latitude 37° 45', shocks were felt every day, nay almost 
every hour, during several months. The whole of these 
phenomena continued from the 16th of December 1811:, till 
the year 1813. The commotion, confined at first to the 
BOuth, in the valley of the lower Mississippi, appeared to 
advance slowly northward. 

Precisely at the period when this long series of earthquakes 
commenced in the Transalleghanian States (in the month of 
December 1811), the town of Cara.cas felt the first shock in 
calm and serene weather. This coincidence of phenomena 
was probably not accidental; for it must be borne in mind 
that, notwithstanding the distance which separates these 
countries, the low grounds of Louisiana and the coasts of 
Venezuela and Cumana belong to the same basin, that of 
the Gulf of Mexico. When we consider geologically the 
basin of the Caribbean Sea, and of the Gulf of Mexico, 
we find it bounded on the south by the coast-chain of 
Venezuela and the Cordilleras of Merida and Pamplona; 
()n the east by the mountains of the West India Islands, 
and the 'Alleghanies; on the west by the Andes of Mexico, 
and the Rocky Mountains; and on· the north by the very 
inconsiderable elevations which separate the Canadian lakes 
from the rivers which How into the Mississippi.. More than 
two·thirds of this basin are covered with water. It 'is 
bordered by two ranges of active volcanos; on the east, in 
the Carribee Islands, between latitudes 13° and 16° ;' and on 
the west in the Cordilleras of Nicaragua, Guatimala, and 
Mexico, between latitudes 110 and 20°. When we reHect 
that the great earthquake at Lisbon, of the 1st of N ovem­
ber, 1755, was felt almost simultaneously on the coasts of 
Sweden, at lake Ontario, and at the island of Martinique, it 
may not seem unreasonable to suppose, that all this basin of 
the West Indies, from Cumana and Caracas as .far as the 
plaifls of Louisiana, should be simultaneously agitated by 
commotions proceeding from the same centre of action. 

VOL. I. 2 G 
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It, ill an ':'pinion very j!;ene:raJ1yprevalent on tb~ collllta 
o~ Te~ F.Y1Il&, t~: e&i:~hqua.kef3 bc,:ome mijre n-equent 
when ef300tri;:; explos'ons have been d.UT1~ HOme years rare. 
It is BUppolled~ to ~ve been observeb, at Cnm8.T~" &lld.Bi 
.,"''''''.''''''' thi3,t thi3, mrna ,'lere leSB fre'luentlh att.ended with 
thunder from the year 1792 and the toW deB~uctijT of 
Cij;:;Qarm in t 79d ~ as as eommotiormB fult in. 1800, 
1801, and 1802, ;U; Maraca.ibo, Porto .(labello, and C8CiiCIB, 
lui;:;;:; eot fililed to he ;:;ttributed to £m. e",omlmulzE.ti;:;u of 
electricity in the interior of the earth. Persons who hive 
li,;:;d kij~ Nl,m .Amlalolia, or th" low regiijIlS ,of h'l1l'll, 
will admIt that the p~riod ~os~ t~ be dre~ed for the ~ 
qoency of ollt'thquakel18 the eegurmnr; of Ltle &eiij'lOn, 
which, however, is also the season of thunder·storms. The 
atmospherll ond the "ta.te of Lhe j~urfr"jlj of the glube ilem 

to exercise an influence unknown to 118 on the changes 
wblllh take pIa'.:e at grell~b (lllpth", IlJld am ttoRind to 
think that the connection wblch it is supposed has been 
~trll,jed hetween the ebseijlle thijJldllll-stijrIllo and tho &e-

~:::I of h~:rt:~;:'ll~ o~t!h~~ !uri:~s~n ~~;:: 
of long llxplliieneo. The "oincidence of certain phenomena 

fu~l ~~l!~o':::ti~:~;nd~~h:h:~:~~~~n;::~o: 
the banks of the Mississippi II.Dh the Ohio, a.nd which cor. 
;re"pon(l£ld 181 h wiLh those of the villey of lK)a.rllil'.8.ll, uere 

a~:~:t~:~1:~ L~~j;:tJ! tIne: wa:~f,!xeo~~~~rithth: 
phenomenon. We cannot be surprised that there should be 
in the uatio" la~m1 01 Frl,nklin a n,·ea.t reeJ,in"sB n'll'live 
eXtlanat~ons fOUIlded on the th~orY of electricity. ~~~ 

The ,hOCh felfl at CarG"3S m qPe mo,,+h nf ¥ieoo""ber 
1811, was the only one which preceded the t;rrible • 
trh'phe of the hklth 'hf l±,farch, IhP2. The, 'i"ha1';tant£l of 
T~rra Firma, were rupre j~or~t of the agitatio~:;B ci the 
VOR'lIDO. ill "ne "lan:; of ot. q ill<lont, lml±, of fr,ho"ll felk in 
th~~basm of the Mlssissippi, where, on the 7th and 8th 
of p'h,brnnry, .l8B, thll e&llth Wlel d"y and lilgho in perp,,+aal 
oscill~tion. A great drought prevailed at this uenod in 
the hroeElce of h"ne:mela~ NoL a oinl±,fre drop or'rain had 
fallen a.t Caracas or m the country to the (ljstance nf ninety 
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leagues round, during five months precedirig the destruction 
of the capital. The 26th of Maroh was a Jemarkably hot 
day. The air was calm, a.nd the sky unclouded. It was 
Ascension.day, and 8 great portion of the population WlI8 
assembled in the churches. Nothing seemed to pre~e the 
eaJamities of the day. At seven minutes after four ill the 
afternoon the first mock was felt. It was BUfliciently forci. 
ble to make the bens..of the churches toll; and it lasted ilve 
or six seconds. During that interval the ground was in 8 

continual undulating movement, and seemed to heave up like 
a. boiling liquid. The danger was thought to be past, when 
'a. tremendous subterranean noise was heard, resembling the 
rolling of thunder, but loude:t and of longer continuance than 
that heard within the tropics in the time of storms. This 
noise preceded a perpendicular motion of three or four 
eecOnds, followed by an undulatory, movement somewhat 
longer. The shocks were in opposite directions, p~cee~ 
from north to south, ,and from east to west. Nothing could 
resist the perpendicular movement and the transverse undu­
lations. The town of Caracas was entirely overthrown, and 
between nine and ten thousand of the inhabitants were 
buried under the ruins of the houses and churches. The 
,procession of Ascension~day had not yet begun to pass 
through the streets, but the crowd W88 so great within the 
'Churches that nearly three or four thousand persons were 
crushed by the fall of the roofs. The explosion was most 
violent towards the.n~rth, ~ tha~lart of the town,situated 
nearest the mountam of Avila an the Billa.. The churches 
of 18 Trinidad and Alta Gracia, whi.ch were more than one 
hundred and fifty feet high, and the naves flf which were 
'Supported by pillars of twelve or fifteen feet diameter, were 
reduced to 8 mass of ruins scarcely exceeding five or six 
'feet' iu elevation. The sinking of the ruins has been so 
considerable that there now scarcely remain an]' vestiges 
of pillars or columns. The baI'l'OOks, called el Quartel de 
San Carlos, situated north of the- church of la Trinidad, 
'On the road from the custom.hOllse of La Pastora, almost 
entirely disappeared. A, ,regiment of troops of the line, 
under arms, and in readiness to join the procession, was, 
with the exception of a few men, -buried beneath the 
nina of the barracks. Nine·tenths of the fine city of 

2&2 
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SCENE OF DESOLATION. 

Caracas were entirely destroyed. The walls of some houses 
not thrown down, as those in the street San Juan, near the 
Capuchin Hospital, were cracked in such a manner as to 
render them uninhabitable. The effects of the earthquake 
were somewhat less violent in the western and southern 
parts of the city, between the principal square and the 
ravine of Caraguata. There, the cathedral, supported by 
enormous buttresses, remams standing ... 

It is computed that nine or ten thousand persons were 
killed in the city of Caracas, exclusive of those who, being 
dangerously wounded, perished several months lifter, for 
want of food and proper care. The night of the Festival of 
the Ascension witnessed an awful scene of desolation and 
distress. The· thick cloud of dust which, rising above the 
ruins, darkened the sky like a fog, had settled on the ground. 
No commotion was felt, and never was a night more calm or 
more serene. The moon, then nearly at the full, illumined 
the rounded domes of the Silla, and tpe aspect of the sky 
formed a perfect contrast to that of the earth, which was 
covered with the bodies of the dead, and heaped with ruins. 
Mothers were seen bearing in their arms their children, 
whom they hoped to recall to life. Desolate families were 
wandering through the city, seeking a brother, a husband, or 
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 be traced only by long lines of 
ruins. 

All the calamities experienced in the great catastrophes 
of Lisbon, Messina, Lima, and Riobamba were renewed at 
Caracas on the fatal 26th of ·March, 1812. Wounded per­
sons, buried beneath the ruins, were heard imploring by their 
cries the help of the passers-by, and nearly two thousand 
were. dug out. Never was pity more tenderly evinced; never 
was it more ingeniously active than in the efforts employed 
to save the miserable victims whose groans reached tlie ear. 
ImJ.>lements for digging and clearing away the ruins were 
entirely wanting; and the people were obliged to use their 
bare hands, to disinter the living. The wounded, as well 88 

the invalids who had e:'C:Eed from the hospitals, were laid 
on the banks of the s river Guayra, wnere there was 
no shelter but the foliage of trees. Beds, linen to dresa the 
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wounds, instruments of surgery, medicines, every object of 
• the most urgent necessity, was buried in the ruins. Every­
thing, even food, was wanting; and for the space of several 
days water became scarce in the interior of the city. The 
commotion had rent the pipes of the fountains; and the 
fallinS in of the earth luid choaked up the springs that 
supplied them. To procure water it was necessary to go 
down to the river Guayra, which was considerably swelled; 
and even when the water was obtained vessels for convey­
ing it were wanting. 

There was a duty to be fulfilled to the dead, enjoined 
at once by piety and the dread of infection. It being 
impossible to inter so many thousand bodies, half-buried 
unuer the l'JIins, commissioners were a:p,pointed to burn 
them .: and for this purpose funeral piles were erected 
between the heaps of ruins. This ceremony lasted several 
days. Amidst so many public calamities, the people devoted 
themselves to those religious duties which they thought 
best fitted to aI,>pease the wrath of heaven. Some, assem­
bling in processIOns, sang funeral hymns; others, in a state 
of distraction, made their confessions aloud in the streets. In 
Caracas waS then repeated what had been remarked in the 
province of Quito, after the tremendous earthquake of 1797 ; 
a number of marriages were contracted between persons who 
had neglected for many years to sanction their union by the 
sacerdotal benediction. Children found parents, by whom 
they had never till then been acknowleoged; restitutions 
were promised by persons who had never been accused of 
fraud; and families who had long been at enmity were 
drawn together by the tie of common calamity. But if this 
feeling seemed to calm the passions of some, and open the 
heart to pity, it had a contrary effect on others, rendering 
them more rigorous and inhuman. In great calamities 
vulgar minds evince less of goodness than of energy. Mis­
fortune acts in the sanie manner as the Jlursuits of litera­
ture and the study of nature; the happy influence of which 
is felt only by a few, giving more ardour to sentiment, more 
elevation to the thoughts, and increased benevolence to the 
disposition. 

Shocks as violent as those which in about the space of a 
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minute., overthrew the city of Caracas, could not be con­
fined to a amall portion of the contineut. Their fatal eWeets • 
extended as far as the provinces of Venezuela, Va.rinaa, and 
:M"arooa.iboj along the coast; and espeeially to the inland 
mountains. La Guayra, May'!uetia, Antimano, Baruta, La 
Vega, San Felipe, and Merida, were almost entirely de­
.lItrayed. The number of the dead exceeded four or five 
thoUBand at La Guayra, and a.t the town of San Felipe, near 
the copper-mines of Aroa. It would appear that on a line 
running E.N.E. and W.S.W. from La GuaP."B' and Cat'lUl8II 
to the lofty mountains of Niquit&o and Menda., 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 Marthat as far aa Santa. Fe de ~ 
and Honda, on the banks of the Magdalena, one .hunilred 
and eighty leagnee from Caraaaa. It was everywhere mOl'e 
'riolent in the Cordilleraa of gnei88 and mica-alate, or imme­
diately at their base. than in the plains; and this clliference 
was particularly striking in the savannahs of Varinaa and 
Caaana.ra.t Iri the valleys of Amgua, between Caracas and 
the town of San Felipe, the commotioDII were very alight; 
and La Victoria, Maraoa.y, and Valencia, scarcely suffered at 
all, notwithstanding their proximity to the capital. At 
Valecillo, a few leagues from Valencia, the yawning earth 
threw out such an immenae quantity of water, that it formed 
a new torrent. The same phenomenon took ~ near 
Porto-Cabello.§ On the other hand, the lake of l\laracaibo 
dimjnjshed aensiblr. At Coro no oommotion was felt, 
though the town 18 situated on the coaat, between other 
$owna which suffered from the earthquake. Fishermen, who 

'. The duration of the earthquake, that is to Ba1 the whole of the 
movements of undulation and rising (undulacion 1 trepidaoion), whicll 
ocoasioned the horrible catastrophe of the 26th of March, 1812. ,... 
_mated b1 some at 50". by others at l' UN. 

t AI far u Villa de Loa Remeclioa, and even to CarthageDa. 
: This is easily explained according to tha .y&tem of thoae pologiaq 

who are of opinion that all chains of mountains, volcanic and not vol. 
canic. have been formed by being raised up, as if through crerices. 

§ It i. _rtecl that, in the mountains of Aroa, the ground. immedi. 
ately after the great shocks. was found covered with a very fine ..... 
lfbite ~., which 'l'peared to have, beea projected throllgla crevic& 
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had :eassed the day of the 26th of March in the i.aland ot 
Orohila, thirty leagues north-east of La Guayra, felt no 
shock. . TheBe differences in the direction and prop~on 
of the shock, are probably owing to the peculiar position of 
the stony strata. 

lIaving thus traced the effects of the earthq,uake to the 
west of Caracas, as far as the snowy mountains of Santa· 
Martha, and the table-land of Santa Fe de Bogota, we will 
proceed to consider their ~on on the country eastward of 
the ca]?ital. The commotionB were very violent beyond Cauri­
mare, ill the valley of Capaya, where they extended as far III 
the meridian of Cape Codera: but it is extremely remark­
able 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 GuaY!&> and were formerly 
known to have been often agitated b}' subterranean com­
motions. Admitting that the destruction of the four toWlis 
of Caracas, La Guayra, San Felipe, and Merida, may be 
attributed to a vo1c&nic focus situated under or near the 
island of St. Vincent, we may conceive that the motion 
might have been propagated from north-east to south-west 
in a line passing through the iala.nds of Los Hermanos, near 
BlanquiJ1A, without touching the coasts of Araya, Cumana, 
and Nueva Ba.reelona. This propagation of the shock might 
even have taken place without any commotion having been 
felt at the intermediate pointe on the surface of the globe 
(the Hermanol Islands for inIItance). This )?henomenon ia 
~uently remarked at Peru and Mexico, In earthquakes 
which bve followed during ages a fixed direction. The 
inhabitants of the Andes say, speaking of an intermediary 
tract of ground, not affected by the general commotion, "that 
it forms a bridge" ~tI8l1ace ptlente): as if they mean to indi­
cate br this expre8lJlon that the undulatioJll are propagated 
at an lIDmenBe depth under an inert rock. 

At Caracas,:fift;een or eighteen hours after the great catas­
trophe, the earth was tranquil. The night, as has alreadI 
been observed, was fine and calm; and the commotions did 
not recommence till after the 27th. They were then at­
tended by a very loud and long continued subterranean 
noise (bramido). The inhabitants of the destroyed city 
wandered into the country; but the villages &lid fvm.I 
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having suffered as much as the town, they could find n() 
shelter till they were beyond the mountains of los Teques, 
in the valleys of Aragua., and in the llanos or savannahs. 
No less than fifteen oscillations were felt in one day. On 
the 5th of April there was almost as violent an earthquake­
as that which overthrew the capital. During several hours 
the grollUd was in a state of perpetual undulation. Large­
heaps of earth fell in the mountams; and enormous masses 
of rock were detached from the Silla of Caracas. It was 
even asserted, and this opinion prevails still in the country, 
that the two domes of the Silla sunk fifty or sixty toises; 
but this statement is not founded on any measurement. I 
am informed that, in like manner, in the province of Quito, 
the people, at every period of great commotions, imagine 
that the volcano of Tunguragua diminishes in height. It has 
been affirmed, in many published accounts of the destruction 
of C8.I'lWas, that the mountain of the Silla is an extinguish­
ed volcano; that a great quantity of volcanic substances 
are found on the road from La Guayra to Caracas; that the 
rocks do not present any regular stratification; and that 
everything bears the stamp of the action of fire. It has 
even been stated that twelve years prior to the great catas­
tro-phe, M. Bonpland and myself had, from our own obser­
vations, considered the Silla as a very dangerous nei~hbour 
to the city of C8.I'lWas, because the mountain contained & 
great quantity of sulphur, and the commotions must come 
from the north-east. It is seldom that observers of nature 
have to justify themselves for an accomplished prediction; 
but I think it my duty to oppose ideas which are too easily 
adopted on the local t'aU888 of earthquakes. 

In all places where the soil has been incessantly agitated 
for whole months, as at Jamaica in 1693, Lisbon in 1755, 
Cumana in 1766, and Piedmont in 1808, a volcano is ex­
pected to open. People forget that we must seek the focus 
or centre of action, far from the surface of the earth; that, 
acc ording to undeniable evidence, the undulations are pro­
pagated almost at the 'Banle instant across seas of immense 
depth, at the distance of a thousand leagues; and that the 
greatest commotions take place not at the foot of active 
volcanos, but in chains of mountains composed of the most 
heterogeneous rocks. In our geognosticaJ observation of 
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the country round Caraca$ we found gneiss, and mica-slate 
containing beds of primitive limestone. The strata are 
scarcely more fractured or irregularly inclined than near 
Freyburg in Saxony, or wherever mountains of primitive 
formation rise abruptly to great heights. I found at Caracas 
neither basalt nor dorolite, nor even traehytes or trap-por­
phyries; nor in general any trace of an extinguished vol­
cano, unless we choose to regard the diabases of primitive 
griinstein, contained in gneiss, as masses of lava, which have 
filled up fissures. These diabases are the same as those of 
Bohemia, Saxony, and Franconia;- and whatever opinion 
may be entertained respecting the ancient causes of the 
oxidation of the globe at its surface, all those primitive 
mountains, which contain a mixture of hornblende and feld­
spar, either in veins or in balls with concentric layers, will 
not, I presume, be called volcanic formations. Mont Blane 
and Mont d'Or will not be ranged in one and the same 
elass. Even the partisans of the Huttonian or volcanic 
theory make a distinction between the lavas melted under 
the mere pressure of the atmosphere at the surface of the 
globe, and those layers formed by fire beneath the immense 
weight of the ocean and superincumbent rocks. They would 
not confound Auvergne and the granitic valley of Caracas 
in the same denomination; that of a country of extinct 
volcanos. 

I never could have pronounced the opinion, that the Silla. 
and the Cerro de Avila, mountains of gneiss and mica-slate, 
were in dangerous proximity to the city of' Caracas because 
they contained a great quantity of pyrites in subordinate 
beds of primitive limestone. But I remember having said. 
during my stay at Caracas, that the eastern extremity of 
Terra Firma appeared, since the great earthquake of Quito, 
in a state of agitation, which warranted apprehension that 
the province of' Venezuela would gradually be exposed to 
violent commotions. I added, that when a country had 
been long subject to frequent shocks, new subterranean 
communications seemed to open with neighbouring coun­
tries; and that the volcanos of the West India Islands, 

• These grUnsteins are found in Bohemia, near Pillen, in granite; in 
Saxony, in the mica-slates of Scheenberg; in Franconia, between SteebeD 
and Lanenstein, in transitioD-slates. . 
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lying in the direction of the Silla, north.eaat of the city, 
were perhaps the vents, at the time of an eruption, fOr those 
elastic iluids whlch cause earthquakes on the coasts of the 
continent. These considerations, founded on local kuow­
ledge of the tllace, and on simple analogies, are very far 
from a prediction justified by the course of physical events. 

On the 30th of April, 1812, whilst violent commotions 
were felt simultaneously ill the valley of the Mississippi, in 
the island of St. Vincent, and in the5vince of Venemel&, 
a subterranean· noise resembling . uent discharges of 
large cannon was heard at Caracaa, .at alabozo (sitwted in 
the midst of the steppes), and on the borders of the Rio 
Apure, over a superficies of four thousand square leagues. 
This noise began at. two in the morning. It W88 accom­
panied by no shock; and it is very remarkable, that it WII8 

as loud on the C088t 88 at the distance of eighty leagues 
inland. It W88 everywhere believed to be transmitted 
through the air; and W88 so far from being thought a 
subterranean noise, that in several plaoes, preparations were 
made far defence against an enemy, w110 seemed to be 
advancing with heavy artillery. Senor Palacio, crossing the 
Rio Apure below the Orivante, near the junction of the 
Rio N ula, was told by the inhabitants, that the firing of 
cannon had been heard distinctly at the western extremity 
of the province of Varinas, as well as at the port of La 
Guayra to the north of the chain of the coast. 

The day on which the inhabitants of Terra Firma were 
aJarmed by a subterranean noise W88 that of the great 
eruption of the volcano in the island of St. Vincent. That 
mountain, near five hundred toises high, had not thrown 
out lava since the year 1718. Scarcely was any smoke 
perceived to iB8ue from it, when, in the month of May 1811, 
frequent shocks announced that the volcanic fire W88 either 
rekindled, or directed anew to that part of the West Indies. 
The first eruption did not take place till the 27th of. April, 
1812, at noon. It W88 merely an ejection of ashes, but 
attended with a tremendous noise. On the BOth, the lava 
over1lowed the brink. of the crater, and, after a coune of 
four hours, reached the sea. The sound of the explosion 
is described as resembling that of alternate diaehargea of 
very large cannon and musketry; and it is worthy of reo 
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mark, that it seemed much louder to persons out at sea, 
and at a great distance from land, than to those within sight 
of land, and near the burning volcano. 

The distance in a straight line from the volcano of St. 
Vincent to the Rio Apure, near the mouth of the Nula, is 
two hundred. and ten leagues.. The explosionB were conse. 
quently heard ata distance equal to that between Vesu­
vius a.nd Paris. This phenomenon, in conjunction with a 
great number of facts observed in the Cordilleras of the 
Andes, shows t~at the sphere of the subterranean activity of 
a volcano is much more extenaive than we should be ~08ed 
to admit, if we judged merel;r 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 propagation of the sound through 
the air; they are transmitted by the earth, perhaps in the 
very place where we happen to be. If the eruptions 
of the valcano of St. Vincent, Coto,paxi, or Tungursgua, 
resounded from afar, like a cannon of immense magnitude, 
the noise ought to increase in the inverse ratio of the dis­
tance: but observations prove, that this augmentation does 
not take place. I must further observe, that M. Bonpland 
a.nd I, going from Guayaquil to the coast of MeJico, 
crossed latitudes in the Pacific, where the crew of our ship 
were dismayed by a hollow sound coming from the depth of 
the ocean, and transmitted by the waters. At that time a 
new eruption of Cotopaxi took place, but we were as far 
distant from the volcano, as Etna from the city of Naples. 
The little town of Honda, on the banks of the Magdalena, 
is not leBS than one hundred and iorty"-five leaguest from 
Cotopaxi; and yet, in the great explO8lODB of this volcanol 
in 1744, a subterranean noise was heard at Honda, and. 
supposed to be cUscharges of heavy artillery. The monks 
of San Francisco spread a report that the town of Car­
thagena was besieged and bombarded by the English; and 
the intelligence was believed throughout the country. Now 

* Where the contrary is not ~pre8sly stated" nautical leagues of 
twenty to a degree, or two thousand eight hundred and fifty-five toisee" 
are always to be understood. 
. t This.is tho dIa~ from Veluvhw to Mont Blano. 
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the volcano of Cotopaxi is a cone, more than one thousand 
eight hundred toises above the basin of Honda., and it 
rises from a table-land, the elevation of which is more than 
one thousand five hundred toises above the valley of the 
Magdalena.. In all the colossal mountains of Quito, of the 
province of los Pastos, and of Popayan, crevices and val­
leys without number intervene. It cannot be admitted, 
under these circumstances, that the noise was transmitted 
through the air, or over the surface of the globe, and that 
it came from the point at which the cone and crater or 
Cotapaxi are situated. It appears probable, that the more 
elevated part of t4e kingdom of Quito and the neighbour­
ing Cordilleras, far from being a group of distinct vol~ 
canoes, constitute a single swollen mass, an enormous vol­
canic wall, stretching from south to north, and the crest 
of which presents a superficies of more than six hundred 
square leagues. Cotopaxi, Tunguragua, Antisana, and Pi­
cliincha, are on this same raised ground. They have differ­
ent names, but they are merely separate summits of the 
same volcanic mass. The fire issues sometimes from one. 
sometimes from another of these summits. The obstructed 
craters appear to be extinguished volcanos; but we may 
presume, that, while Cotopaxi or Tunguragua.have onllone 
or two eruptions in the course of a century, the :fire IS not 
less continua.lly active under the town of Quito, under 
Pichincha and Imbabura. 

Advancing northward we find, between the volcano of 
Cotopaxi and the town of Honda, two other systems of 
volcanic mountains, those of los Pastos and of Popayan. 
The connection between these systems· was manifested in 
the Andes by a phenomenon which I have already had 
occasion to notice, in speaking of the last destruction of 
CumaIta. In the month of November 1796 a thick column 
of smoke began to issue 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 situated on its 
western declivity, yet during three successive months the 
column of smoke rose so much higher than the ridge of the 
mountain that it was constantly visible to the inhabitants of 
the town of Pasto. They described to us their astonish­
ment when, on the 4th of February, 1797, they observed the 
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smoke disappear in an instant, whilst no shock whatever 
was felt. At that very moment, sixty-five leagues south­
ward, between Chimborazo, Tunguragua, and the Altar 
(Capac-Ureu), the town of Riobamba was overthrown by 
the most terrible earthquake on record. Is it possible to 
doubt, from this coincidence of phenomena, that the vapours 
issuing from the small apertures or fJenttmillas of the volcano 
of Pasto had an influence on the pressure of those elastic 
fluids which convulsed the earth in the kingdom of Quito, 
and destroyed in a few minutes thirty or forty thoU88.D.d 
inhabitants P 

To explain these great effects of volcQ.D.ic reactions, and 
to prove that the group or system of the volcanos of the 
West India Islands may sometimes shake the continent,· I 
have cited the Cordillera of the Andes. Geological reason­
ing can be supported only by the analo~ of facts which are 
recent, and consequently well authenticated: and in what 
other region of the globe could we find greater and more 
varied volcanic phenomena than in that double chain of 
mountains heaved up by fire P in that land where nature has 
eovered every mountain and every valley with her marvelsP 
If we consider a burning crater only as an isolated pheno­
menon, if we be satisfied with merely examining the mass of 
mny substances which it has thrown up, the volcanic action 
at the 8lll'face of the globe will appear neither very powerful 
Dor very extensive. But the image of this action becomes 
enlarged in the mind when we study the relations which 
link together volcanos of the same group; for instance, 
those of Naples and Sicily, of the Canary Islands,- of the 

• I have already ohae"ed (p. 113) that the whole group of the Canal')' 
Islands riaes, as we may say, above one and the same submarine vol­
cano. Since tbe sixteenth centnry, the fire of this volcano has hurst 
forth alternately in Palma, Teneriffe, and Lancerote. Auvergne presents 
a whole system of volcanos, the action ofwl1ich has now ceased; hut in 
the middle of a system of active volcanos, for instance, in that of Quito, 
1I'e must not consider as an extinguished volcano a mountain, the crater 
of which is obstructed, ·and through which the subterraneous fire has 
not iuued. for ages. Etna, the ..Eolian Isles, Vesuvius, and Epomeo; 
the peak of Teyde, Palma, and Lancerote; St. Michael, La Caldiera of 
Fayal, and Pice; St. Vincent, St. Lucia, and Guadaloupe; Orizava, 
Popocatepet1, Jorullo,and La Colima; Bombacho, the volcano of Gre­
JIIda, Telica, Momotombo, Isalco, and the volcano of Guatimala I 
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Azores, of the Caribbee islandS of Mexico, of Guatimala, 
and of the table-land of Quito; when we emmine either the 
leBCtions of these different s~mB of volcanos on one 
another, or the distance at which, by subterranean. commu­
nication, they simultaneously convulse the earth. 

The study of volcanos may be divided into two distinct 
branches; one, simply mineralogical, is directed to the exa.­
mination of the stony strata, aJ.tered or produced by the 

. action of fire; from the formation of the trachytes or trap­
porphyries, of basalts, phonolites, and dolerites, to the most 
recent lavas: the other branch, less accessible and more 
neglected, comprehends the physicaJ. relations which link 
volcanos together, the iniluence of one volcanic system on 
another, the connection existing between the action of 
burning mountains and the commotions which agitate· the 
earth at great distances, and during long intervaJ.s, in the 
same direction. This study cannot progress till the various 
epochl of simultaneous action, the direCtion, the extent, and 
. the force of the convulsions are ca.refully noted; till we have 
attentively observed their progressive advance to regions 
which they had not previously reached; and the coincidence 
between distant volcanic eruptions and those noises which 
the inhabitants of the Andes very expressively term sub~ 
J:&1leous thunders, or roarings.· .All these objects are com­
prehended in the domain of the history of nature. 

Though the narrow circle within which all certain tradi­
tions are confined, does not present any of those general 
revolutions which have heaved up the Cordillel'88 and buried 
myriads of pelagian animals; yet Nature, acting under our 
eyes, nevertheless exhibits violent though partial changes, 
the study of which may throw light on the most· remote 
epochs. In the interior of the earth those mysterious powers 
exist, the effects of which are manifested at the surface by 
the production of vaPOI1r8, of incandescent 800M, of new 
volcanic rocks and thermal springs, by the appearance of 

Cotopaxi, Tunguragua, P1chlncha, Antisana, and Sangai, belong to tile 
1181D8 syatem of bllrning volcanos; they are generally ranged in rows, U 
if they bad issued from a cre-tice, or vein not filled np; and, it is vffl'1 
mnarkable, that their position is in lome parts in the general direc:tioa of 
the Cordillera, and in others in a contrary direction • 

... Bramid08 Y truenol Inbtemmeoa. 
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he". iSlands and mountains, by commotions propagated With 
.. he 1'8i>idity of . an electric shock, finally by those subter­
r8.1le&D. thUnders, - heard during whole months, without 
shaking the earth, in regions far distant from active 
volcanos. 

In proportion 118 equinoctial America shall increase in 
culture and popul.a.tion, and the system of volcanos of the 
central table-land of Menco, of the Caribbee Islands, or 
Popayan, of los Pams, and Quito, shall be more atten­
tively obaerved, the connection of eruptions and of earth­
quakes, which precede and sometimes accompany those 
eruptions, will be more generally recognized. The volcanos 
just mentioned, particularly those of the Andes, which rise 
above the enormous height of two thousand five hundred 
toises, present great advantages for observation. The 
periods of their eruptions are singula.rly regular. They 
remain thirty or forty years without emitting 800M, ashes, 
or even vapours. I could not perceive the smallest trace 
of smoke on the summit of Tunguragua or Cotopaxi. A 
gust of vapour issuing from the crater of Mount Vesuvius 
scarcely attracts the attention of the inhabitants of Naples; 
accustomed to the movements of that little volcano, which 
throws out SCOrilll sometimes dunng two or three years 
successively. Thence it becomes difficult to judge whether 
the emission of scorW may have been. more frequent at 
the time when an earthquake has been felt in the Apen­
nines. On the ridge of the Cordilleras everything assumes 
a more decided character. An eruption of ashes, which 
lasts only a few minutes, is often followed by a calm of 
ten years. In such circumstances it is euy to mark the 
periods, and to observe the coincidence of phenomena.. 

If, as there appears to be little reason to doubt, that the 
destruction of Cumana in 1797, and of Cara.ca.s in 1812, indi-

• In the town of GlIlIJIUUlIto, in Mexico, thee thunders lasted from 
the 9th of January till the 12th of February, 1784. Guanu:ullto is 
situated forty leagues north of the volcano of J orullo, and sixty leagues 
norta. west of the volcano of Popocatepetl. In places nearer these two 
volcanos, three leagues distant from Guallllltuato, the subterranean 
thunders were not heard. The noise was circumscribed within a very 
narrow space, in the region of a primitive schist, which approaches a 
transition-scbist, containing the richest silver mines of the known world. 
and OD which rest trap-porphyries, slates, and disbasis (grUnstein.) 
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eate the influence of the volcanos of the West India IaJands. 
on the commotions felt on the coasts of Terra Firma, it 
may be desirable, before we close this· chapter, to take a 
CW'IIOry view of this Mediterranean archipelago. The vol .. 
canic islands form one-fifth of that great arc extending 
from the coast of Paria to the peninsula of Florida. Run­
ning from BOuth to north, they close the Canobean Sea 
on the eastern Bide, while the greater West India Is1ands 
appear like the remains of a group of primitive mountain.., 
the summit of which seems to have been between Cape 
Abacou, Point Morant, and the Copper Mountains, in that 
part where the islands of St. Domingo, Cuba, and Jamaica, 
are nearest to each other. Considering the basin of the 
Atlantic 88 an immense valley t which separates the two 
eontinents, and where, from 20" BOuth to 30" north, the 
salient angles (Brazil and 8enegambia) correspond to the 
receding angles (the guH of Guinea and the Caribbean Sea), 
we are led to think that the latter sea owes its formation 
to the action of currents, which, like the current of roI4tioa 
now existing, have flowed from east to west; and have given 

* The following is the aeries of the phenomena:-
27th of September, 1796. Eruption in the West hdia Islands. 

(Volamo of Guadaloupe). 
NOTeIIlber, li96. The yolC111lO of Puto began to emit IIIDOke. 
14th of December, 1796. Destruction of CUIIUIII&. 
4th of Fehl'Ulll'f, 1797. Destruction of Riobamba. 
30th of January, 1811. Appearance of Sabrina Island, in the Amra. 

The island I'D1arged very considerably on the 15th of June, 1811. 
May, 1811. Commencemeut of the earthquakes in the island of St. 

ViuceDt, which lasted till May 1812. 
16th of December, 1811. Commeucemeut of the commotioDs in the 

nlley of the Missiaippi and the Ohio, which lasted till 1813. 
December, 1811. Earthquake at Caracas. 
26th of March, 1811. Destruction of Caracas. Earthquakes, which 

coutiuued till 1813. 
30th of April. 1811. Eruption of the yol_ in SL V_t; aucl 

die same day subterranean noises at Caracas, and on the baDb of the 
Apure. 

t The valley is narrowest (300 leagues) between Cape St. Roque aucl 
S"Jeml Leone. Proceeding toward the north along the coasts of the New 
Coutiueat, from ita pyramidal ..-emity, or the Straits of Magellan, we 
imagine we recognise the eft"ectt ,., a repulsion directed fira towan! the 
Ilorth-eaat, thea towud the 1IOJ'tIl..west, and finally again to &he 1IOItIa­
cast. 
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the southern coast of Porto Rico, St. Domingo, and the 
island of Cuba their uniform. configuration. This suppo­
sition 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 connect 
this chain ilometimes with the granite of French Guiana, 
sometimes with the calcareous mountains of Pari. Others, 
struck with the difference of geological constitution between 
the primitive mountains of the Greater and the volcanic 
cones of the Lesser Antilles, consider the latter as having 
risen from the bottom of the sea. 
If we recollect that volcanic upheavings, when they take 

place through elongated crevices, usually take a straight 
direction, we shall find it difficult to judge from the dis­
position of the craters alone, whether the volcanos have 
belonged to the same chain, or have always been isolated. 
Supposing an irruption of the ocean to take place either 
into the eastern part of the island of Java. or into the Cor­
dilleras of Guatemala and Nicaragua, where so many burning 
mountains form. but one chain, that chain would be divided 
into several islands, and would perfectly resemble the Carib­
bean Archipe~. The union of primitive formations and 
volcanic rocks m the same range of mountain is not extra­
ordinary; it is very distinctly seen in my geological sections 
of the Cordillera of the Andes. The trachytes and basalts 
of POJ?ayan are se~arated from the system of the volcanos 
of QUito by the nuca-slates of Almaguer; the volcanos of 
Quito from the trachytes of Assuay by the gneiss of Con­
dorasta and Guasunto. There does not exist a real chain 
of mountains running south-east and north-west from Oya­
poe to the mouths of the Orinoco, and of which the smaller 
West India Islands might be a northern prolongation. 
The granites of Guiana, as well as the hornblende-slates, 
which I saw near Angostura, on the banks of the Lower 
Orinoco, belong to the mountains of Pacaraimo and of 

• RafBes, History of Java, 1817, pp.23-28. The principal line of 
the volcanos of Java, un a distance of 160 leagues, runs from west to eut, 
through the mountains of Gagak, GedtS, Tankuban-Prahu, Ungarang. 
l\Ierapi, Lawu, Wills, Arjuna, Dasar, and Tuhem. 

VOL. I. 2 X 
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Parime, stretching from west to east,- in the interior of 
the co:ntinent, and not in a direction parallel with the coast, 
between the mouths of the river Amazon and the Orinoco. 
But though we fil\d no chain of mountains at the north­
east extremity of Terra Firma, having the same direction 
as the archipelago of the smaller West India Islands, it 
does not therefore follow that the volcanic mountains of 
the archip~ may not have belOliged . originally to the 
continent, ana: formed a part of the littGral chain of Ca.racaa 
and Cumana. t 

In opposing the objections of lOme celebrated naturalists. 
I am far from maintaming the ancijl:nt contiguity of all 
the smaller West India Islands. I am rather inclined to 
consider them as islands hea.ved up by :fire, and ranged in 
that regular line, of which we find striking examples in 80 
many volqanic hills in Auvergne, in Menco, and in Peru. 
The geological constitution of the Archipelago appears, 
from the little we know respecting it, to be very simila.r to 
that of the Azores and the Canary Islands. Primitive for­
mations are nowhere seen above ground; we find only what 
belongs unquestionably to volcanos: feldspar-lava, dole­
rite, basalt, conglomerated SCOM, tufa., and ~umice-stone . 
.Among the limestone formations we must distinguish those 
which are essentially subordinate to volcaWc tufasl from 

• From the eataracts of Atur!!8 towards the Essequibo River. This 
ebain of Pacaraimo divides the waters cf the Carony from those of the 
Rio Parime, or Rio de Aguas Blancas. + Among many such examples which the structure of the globe 
displays, we shall mention only the inftexion at a right Bllgle formed by 
the Higher Alps towards the maritime Alps, in Europe l and the Belour­
Tagh, which joins traDIversely the Mona-Tagh and the Himalays, in Asia. 
Amid the prejndices which impede the progress of mineralogical geo­
graphy, we may reckon, lat, the supposition of a perfect uniformity of 
direction in the chains of mountains; 2nd, the hypothesis of the conti. 
nuity of all chains; 3rd, the supposition that the highest summits deter­
mine the direction of a central chain; 4th, the idea that, in all places 
where great rivers take rise, we may suppose the existence of great table-
lands, or very high mountains. • 
~ We have noticed some of the above, following Von Bllch,at Lanc:e­

rote, and at Fortaventura, in the system of the C_ry Islands. Amon,. 
the smaller islands of the West I ndies, the following islets are eaUrely 
ealcuepuI, according to M. Cortes: Mariegalante, La Desirade, the 
Grande Terre of Guadaloape, and .the GrtlnadiUas. According. to the 
obsenatio~ of that naturalist, Cnra~oa and Buenos Ayres present only 
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those which appear to be the work of madreporell and other 
zoophytes. TIle latter, according to M. Moreau de donnes, 
seem to lie on shoals of a. volca.uic nature. Those moun. 
tains, which present traces of the action .of fire more or le88 
recent, and some of which reach nearly Dine hundred toiseB 
of elevation, are all 8ituated on the western skirt of the 
smaller West India. Islands.. Each island i8 not the effect 
of one Bingle heaving-up: most of them appear to consist 
of isolated masses which have been progressively united 
together. The matter has not been emitted from one crater, 
but from .avera!; 80 tha.t 0. single island of small extent 
containa a whole system of volcanos, regions purely basaltic, 
and others covered with recent !aVM. The volcanos 8till 
burning are those of St. Vincent, St. Lucia, and GuadaJoupe. 
The first threw out lava in 1718 and 1812; in the secohd 
there is a continual formation of sulphur by the conden­
sation of vapours, which issue from the crevicell of an 
ancient crater. The last eruption of the volcano of Guada· 
loupe took place in 1797. The Solfatara. of St. Christopher's 
was still burning in 1892. At Martinique, Vauclin, Mon­
tagne Pelee, and the crater surrounded by the five Paps of' 
Ca.rbet, mUllt be considered as three extinguillhed volcanos. 
The effects of thunder have been often confounded in that 
place with subterranean fire. No good observation baa con­
firmed the supposed eruption of the 22nd of' d anuary, 

calcareous formations. M. Cortes dividet the W m: India Islands into, 
1st, those containing at Ollce primitive, secondary, and volcanic for­
mations, like the greater islands; 2nd, those entirely calcareous, (or at 
least 80 considered) as Mariegalante and Cu~oa; 3rd. those at once 
volcanic and calcareous. as Antigua, St. Bartholomew, St. Martin, and 
St. Thomas; 4th, thOle which have volcanic rocks only, as St. Vincent, 
St. Lucia, and St. Euatache. 

* Journal des Mines, tom. iii. p. 59. In order to exhibit in one point 
of view the whole eyBtem of the volcanos of the Imaller West India 
Islands, I will here trace the direction of the islands from south to 
north.-Grenada, an ancient crater, filled with water; hoiling springs; 
basalts between St. Geo~e and· Goave.-St. Viucent, a burning volcano. 
-St. !.ucla, a very active aolfatara, named Oualibou. two or three 
hundred toises high; jets of hot water, by which small basins are peri­
odically filled.-Martinique, three grett extinguished volcanos; Vauclin, 
the Paps of Carbet, whioh are perhaps the most elevated summits of the 
smaller islands, and Montagne Pelee. (The height of this last mountain 
is probably 800 toiseB; according to Lehlond it is 670 toislll; according 

. 2:0:2 
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1792. The group of volcanos in the Caribbee Islands 
resembles that of the volcanos of Quito and Los Pastas; 
craters with which the subterranean fire does not appear to 
communicate are ~g~d on the same line with burning 
craters, and alternate With them. 

Notwithstanding the intimate connection manifested in 
the action of the volcanos of the smaller West India. Islands 
and the earthquakes of Terra Firma, it often happens that 
shocks felt in the volcanic archipelago are not propagated to 
the island of Trinidad, or to the coasts of Caracas and 
Cumana. This phenomenon is in no way surprising: even 
in the Caribbees the commotions are often confined to one 
place. The great eruption of the volcano in St. Vincent's 
did not occasion an earthquake at Martinique or Guada,. 
loupe. Loud explosions were heard there as well as at 
Venezuela, but the ground was not convulsed. 

These explosions must not be confounded with the rolling 
noise whicll everywhere precedes the slightest commotions; 
they are often heard on the banks of the Orinoco, and (as 
we were assured by persons living on the spot) between the 
Rio Arauca and Cuchivero. Father Morello relates that at 
the Mission of Cabruta the subterranean noise so much 
resembles discharges of small cannon (pedreros) that it 
bas seemed as if a battle were being fought at a distance. 
On the 21st of October, 1766, the day of the terrible earth­
quake which desolated the province of New Andalusia, the 
ground was simultaneously shaken at Cumana, at Caracas, 
at Maracaybo, and on the banks of the Casanare, the Meta, 
the Orinoco, and the Ventuario. Father Gili has described 

to Dupuget, 736 toises. Between Vauclin and the feldspar.lavas of the 
Paps of Carhet is found, as M. Moreau de Jonne. asserts, in a neck of 
land, a region of early hasalt called La Roche Carree). Thermal waters 
of Prooheur and Lameutin.-Dominica, completely volcanic.-Guada­
loupe, an active volcano, the height of which, according to Leboucher, is 
799 toises; according to Amie, 850 toise8.-Montserrat, a solfatara ; fine 
porphyritic lavas with large crystals of feldspar and hornblende near 
Galloway, according to Mr. Nugent.-Nevis, a solfatara.-St. Christo­
pher's, Ii solfatara at Mouut Misery.-St. Eustache, a crater of an extin­
guished volcano, surrounded by pumice-stone. (Trinidad, which is 
traversed by a chain of primitive slate, appears to have anciently fonned 
a part of the littoral chain of Cumana, and not of the system of the 
mountains of the Caribbee Islands.) 
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these commotions at the Mission of Encaramada, a country: 
entirely granitic, where they were accompanied by loud ex­
plosions. Great failings-in of the earth took place in the 
mountain Paurari, and near the rock Axavacoto a small 
island disappeared in the Orinoco. 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 living in woods, with no other 
shelter than liuts of reeds and palm-leaves, could have little 
to dread from earthquakes, But at Erevato and Caura, 
where these phenomena are of rare occurrence, they terrify 
the Indians, frighten the beasts of the forests, and impel 
the crocodiles to quit the waters for the shore. N ea.rer the 
sea, where shocks are frequent, far from being dreaded by 
the inhabitants, they are re~arded with satisfaction as the 
prognostics of a wet and fertile year. . 

In this dissertation on the earthquakes of Terra Firma 
and on the volcanos of the neighbouring archipelago of the 
West India Islands, I have pursued the plan of first relating 
a number of particular facts, and then considering them in 
one general point of view. Everything announces in the 
interior of the globe the operation of active powers, which, 
by mutual reaction, balance and modify 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 persons who 
apply themselves to the study of physical science toexamme 
the relations which these phenomena so uniformly present 
at great distances apart. It is only by considermg these 
various relations under a general point of view, and tracing 
them over a great 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 ignited coal.· . 

The following is the series of phenomena. remarked on the 
northern coasts of Cumana, Nueva Barcelona, and Caracas ; 
and presumed to be connected with the causes which pro­

.. See "Views of Nature,"-On the structure and action of volcanos 
in dift'erent parts of the world,-p. 353 (Bohn' 8 ed.); also "Cosmos," 
pp. 199-225 (BOhn'8 eeL). . 
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duoe earthqUakes and eruptions of lava.. We shaJl begin 
with the most e88tern extrenrity, the island of Trinidad; 
which seems rather to belong to the shore of the continent 
than to the system of the mountains of the West India 
Ialanda. 

I. The pit which throws up asphaltum in the bar. of 
,Mayaro, on the eastern C088t of the island of Trinidad, 
southward of Point Guataro. This is the mine of cha:papote 
or milleral tar of the .country. I was assured that m the 
months of March and June the eruptions are often attended 
with violent explosions, smoke, and flames. Almost on the 
same parallel, and also in the sea, but westward of the 
islmd (near Punta de la Brea, and to the south of the port 
of Naparaimo), we find a similar vent. On the neighbour­
ing coast, in a clayey ground, appears the celebrated lake of 
asphaltum (Laguna de la Brea), a marsh, the waters of which 
have the same temperature as the atmosphere. The small 
cones situated at the south-western extremity of the island, 
between Point lcacos and the Rio Erin, appear to have some 
analogy with the volcanos of air and mud which I met with 
at Tlirbaco in the kingdom of New Grenada. I mention 
these situations of asphaltum on account of the remarkable 
circumstances peculiar to them in these regions; for I am not 
unaware that naphtha., petroleum, and asphaltum are found, 
equally in voleanic and secondary re~ons, - and even more 
frequently in the latter. Petroleum 18 found :8.oating on the 
sea thirty leagues north of Trinidad, around tJhe island of 
Grenada., which contains an extinguished ctater and basalts. 

II. Hot Bprin~ of !rapa, at the north-eastern extremity 
of New AndAlusia, between Rio Caribe, Boro, and Yagua­
rapayo. 

m. Att..voleano, or Sa'", of CUJIlOOatar, to the south of 
Ban Jose and Campano, near the northern coast of the 
continent, between La. Montaiia de Paria and the town of 
Cariaco. Almost constant explosions are felt in a clayey 

* The inftammable ellUlDations of Pietra Mala, (consisting of Ilydrogell 
gas containing naphtha in a atate of 8uspension) issue fcom the Alpine 
limestone, which may be traced from Covigliano to Raticor.. and which. 
lias on ancient sandstone near 8carica I' Aaino. Under this sandatoll8 
(old red sandstone) we find black transition limestone and the grauwacb 
(quartzose psammite) of Florence. 
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BOil, 1Vhieh ill aiB:tmed to be iDipregnated with sulphur. 
Hot sulphureouB waters gush out with lIuch violence that 
the ground is agitated by very sensible shocks. It is said 
that 1la.IDea have been frequently seen iSsuing out since the 
great earthquake of 1797. These facts are well worthy Of 
being exa.mined. . 

IV. Petroleum-spring of the Buen Pastor, near Rio Areo. 
Large ID88IIe8 of sulphur have been found in. clayey soils at 
Guayut&, as in the valley of San Bonifacio, and near the 
junction of the Rio PlIO with the Orinoco. 

V. The Hot Waters (Aguas Calientes) south of the Rio 
.Asul, and the Hollow Ground of Cariaco, which, at the 
time of the great earthquake of Cumana, threw up sulphu­
retted water and viscous petroleum. 

VI. Hot waters of the ~ of Cariaco. 
VII. Petroleum-spring m the s&me gulf, near Maniqaarel. 

It issues from mica-iilate. 
VIII. Flames issuing from the earth, nell.1.' Cumana, on 

the banks of the Manzanares, and at Mariguitll.1.', on the 
southern coast of the RUlf of Cariaco, at tne time of the 
great earthquake of 1'197. 

IX. Igneous phenomena of the mountain of Cuchivano, 
near Cl1Dl&IlMOa. 

X. Petroleum-spring gushing from a shoal to the north 
of the Caracas IaWiDds. The smell of this spring warns ships 
of the danger of this shoal, on which there is only one 
fathom of water. 

XI. Thermal springS of the mountain of the Brigantine, 
nell.1.' Nueva BlI.1.'Celona. Temperature 43'2° (centigrade). 

XII. Thermal aprings of Provisor, near San Diego, in 
thrtfvince of New Barcelona. 

I. Thermal springs of Onoto, between Turmero and 
Maracay, in the valleys of Aragua, west of Carooas. 

XIV. Thermal springs of :Ma.ria.ra., in the same valleys. 
Temperature 58'9°. 

XV. Thermal springs of Las Trincheras, between Porto 
Cabello and Valencia, issuing from granite like those of 
·Maria.ra, and forming a river of warm water (Rio de Aguas 
Calientea). Temperature 90'4°. 

XVI. Boiling aprings of the Sierra Nevada of Merida. 
. XVII. Aperture of Mena, on the borders of Lake Mara-
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caybo. It throws up asphaltum, and is said to emit gaseous 
emauations, which ignite spontaneously, and are seen at a 
great distance. 

These are the springs of petroleum. and of thermal waters, 
the igneous meteors, and the ejections of muddy substances 
attended with explosions, of which I acquired a knowledge 
in the vast provinces of Venezuela, whilst travelling over a 
space of two hundred leagues from east to west. These 
various phenomena have occasioned great excitement among 
the inhabitants since the catastrophes ot' 1797 and 1812: 
yet they present nothing which constitutes a volcano, in the 
sense hitherto attributed to that word. It' the apertures, 
which throw up vapours and water with violent noise, be 
sometimes called 'lJolcancitolJ, it is only by such of the inha­
bitants as persuade themselves that volcanos must necessa­
rily exist in countries so frequently exposed to earthquakes. 
Advancing from the burning crater of St. Vincent in the 
directions of south, west and south.west, first by the chain 
of the Caribbee IslandS, then by the littoral chain of 
Cumana and Venezuela, and finally by the Cordilleras of 
New Grenada, along a distance of three hundred and eighty 
leagues, we find no active volcano before we arrive at Purace, 
near Popayan. The total absence of apertures, through 
which melted substances can issue, in that part of the con­
tinent, which stretches eastward of the Cordillera of the 
Andes, and eastward of the Rocky Mountains, is a most 
remarkable geological fact. 

In this chapter we have examined the great commotions 
which from time to time convulse the stony crust of the 
globe, and scatter desolation in regions favoured by the 
most precious gifts of nature. An uninterrupted calm pre­
vails in the upper atmosphere; but, to use an expression of 
Franklin, more ingenious than accurate, thunder often rolls 
in the awterranean atmosphere, amidst that mixture of 
elastic fluids, the impetuous movements of which are fre­
quently felt at the surface of the earth. The destruction 
of so ~~y p~pulous. cities p~sents a picture of the g:eatest 
calamities wmch afllict mankind. A people struggling for 
independence are suddenly exposed to the want of sub­
sistence, and of all the necessaries of life. Famished and 
without shelter, the inhabitants are dispersed through the 
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country, and numbers who have escaped from the ruin of 
their dwellings are swept away by disease. Far from 
strengthening mutual confidence among th(l citizens, the 
feeling of misfortune destroys it; physical calamities aug­
ment civil discord; nor does the aspect.of a country bathed 
in tears and blood appease the fury of the victorious 
party . 

.After the recital of so many calamities, the mind is 
soothed by turning to consolatory remembrances. When 
the great catastrophe of Carasas was known in the United 
States, the Congress, assembled at Washington, unanimously 
decreed that five ships laden with flour should be sent to 
the coast of Venezuela; their cargoes to be distributed 
among the most needy of the' inhabitants. The generous 
contribution was received with the warmest gratitude; and 
this solemn act of a:free people, this mark of national inte­
rest, of which the advanced civilization of the Old World 
affords but few examples, seemed to be a valuable pledge 
of the mutual sympathy which ought for ever to unite the 
nations of North and South America. 

CHAPTER XV. 

Departure from Caracas.-Mountains of San Pedro and of Los Teques.­
La Victoria.-Valleys of Aragua. 

To take the shortest road from Caracas to the banks of 
the Orinoco, we should have crossed the southern chain of 
mountains between Baruta, Salamanca, and the savannahs 
of Ocumare, passed over the steppes or llanos of Orituco, 
and embarked at Cabruta, near the mouth of the Rio 
Guarieo. But this direct route would have deprived us of 
the opportunity of surveying the vallers of Aragua, which 
are the finest and most cultivated portIon of the ]?rovince; 
of taking the level of an important part of the cham of the 
coast by means of the barometer; and of descending the 
Rio Apure as far as its junction with the Orinoco. A 
traveller who has the intention of studying the confi~uration 
and natural productions of a country is not gmded by 
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distances, but by the peculiar interest attached to the 
~DlI he may traverse. This powerful motive led us to 
the mountains of Loa Teques, to the hot springs of Mariara, 
to the fertile banks of tlte lake of Valencia, and through 
the immenae lIlWIIDDIha of Celabozo to San Femando de 
Apure, in the eastern part af the province of V &rinas. 
HaviIig determined on this route, our first direction was 
westward, then '8()uthward, and finaily to east-i!outh-east, 
80 that we might enter the Orinoco by the Apure in 
latitude '1" 36' 23". 

On the day on which. we quitted the capital of Venezuela, 
we reached the foot of the woody mountains which close 
the valley on the south-west, There we halted for the 
night, and on the following day we proceeded along the 
right bank of the Rio Guayra as f'a.r 118 the village of Anti .. 
mano, by a. very fine road, partly scooped: out of the rock. 
We pBMeci by La Vega and Carapa. The church of La 
Vega rises very picturesquely above a range of hills covered 
with thick vegetation. Scattered houses aurrounded with 
date-trees seem to denote the comfort of their inhabitants. 
A chain of low mountains separates the little river Guayra 
from the valley of La Pascua i (so celebrated in the history 
of the country), and from the ancient gold-mines of Baruta 
and Oripoto. Ascending in the direction of Carapa, we 
enjoy once more the sight of the Billa, which appears like an 
immense dome with a cliff on the side next the sea. This 
rounded summit, and the ridge of Galipano crenated like a 
wall, are the only objects which in this basin of gneiss and 
mica-slate impress a peculiar dharacter on the landscape. 
The other mountains have a uniform and monotonous 
aspect. 

A little before reaching the village of Antimano we 
observed on the right a very curious geological phenomenon. 
In hollowing the new road out of the rock, two large veins 
of gneiss were discovered in the mica-slate. They 'are nearly 
perpendicular, intersecting all the miClrslate strata, and are 

• Valley of Cortes, or Easter Valley, 80 called because Diego de 
Loaada, after having defeated the Teq'ues Indians, and their cacique 
Guaycaypuro, in the mOllntaina of San :pedro. spent the Euter there in 
1567, before entering the valley of San Francisco. In the latter p_ lie 
founcIed die city of Caracaa. 
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from Bix to eight toises tJiick.· These veins contam not 
fragments, but balla or spheres of granular diabasis,. formed 
of concentric layers. These balls are composed of lamellar 
feldspu and hornblende closely commingled. The feldspar 
approximates sometimes to vitreous feldspa.r when dissemi­
nated in very thin la.mirue in & mass of granular diabasis, 
decomposed, and emitting a 'Strong argillaceous smell: The 
diameter of the spheres is very unequal, sometimes four or 
eight inches, sometimes three or four feet; their nucleus, 
which is more dense, is without concentric layers, and of a 
very da.rk green hue, inclining to black. I could not per­
ceive any mica in them; but, what is very rema.rkable, I 
found great quantities of disseminated gamets. These gar­
nets are of a very fine red, and are found in the griinIltein 
only.< They are neither in the gneiss, which serves as a 
cement to the balls, nor in the miC&-lllate, which the veina 
traverse. The gneiss, the constituent parts of which are in 
a state of considerable disintegration, contains large crrstals 
of feldspa.r; and, though it forms the body of the vein m the 
mica-slate, it is itself traversed by threads of quartz two 
inches thick, and of very recent formation. The .pect of 
this phenomenon is very curious: it appea.rs as if cannon­
balls were embedded in. a wall of rock. I also thought I 
recognized in these same regions, in the Montaiia de Avila, 
and at Cabo Blanco, east of La Guayra, a granular diabasis, 
mixed with a small quantit, of quartz and pyrites, and des-

. titute of ga.rnets, not in vems, but in subordinate strata in 
the mica-slate. This position is unquestionably to be found 
in Europe in :primitive mountains; but in general the gra­
nula.r di8.basis 18 more frequently connected with the system 
of transition rocks, especially with a schist (iibergangs-thons­
chiefer) abounding in beds of Lydian stone stron~ly carbu­
retted, of schistose jasper,t ampelites,t and black limestone. 

Near Antimano all the orchards were full of peach-trees 
loaded with blossom. This village, the Valle, and the banks 
of the Maearao, furnish great abundance of peaches, quinces, 

• Ur-griinstein. I remember having seen similar balla filling • vein in 
transition-slate, near the eutle of Schauenatein in the D1&.rgrav.te of 
Bayreuth_ I sent eeveraJ. balla from Antlmano to the collection of the 
kiDg of Spain at Madrid. 

t Kieaelschiefer. :I: AlaWIIChiefer. 
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and other European fruits for the market of Caracas. 
:Between Antimano and Ajuntas we crossed the Rio Guayra. 
seventeen times. The road. is very fatiguing; yet, instead 
of making 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. 
Each sinuosity forms a ~ more or less extensive. This 
loss of water is to be regretted in a province, nearly all the 
cultivated portions of which are extremely dry. The rains 
are much less frequent and less violent in this place than in 
the interior of New Andalusia;, at Cumanacoa, and on the 
banks of the Guarapiche. Many of the mountains of 
Caracas enter the region of the clouds; but the strata of 
primitive rocks dip at an angle of 70° or 80°, and generally 
to northwest, so that the waters are either lost in the 
interior of the earth, or gush out in copious springs not 
southward but northward of the mountains of the coast of 
Niguatar, Avila, and Mariara. The rising of the gneiss and 
mica-slate strata to the south appears to me to explain in a 
considerable degree the extreme humidity of the coast. In 
the interior of the province we meet with portions of land, 
two or three leagues square, in which there are no springs; 
consequently sugar-cane, indigo, and coffee, grow only in 
places where running waters can be made to supply artificial 
ll'rigation during very dry weather. The early colonists im­
prudently destroyed the forests. Evaporation is enormous 
on a stony soil surrounded with rocks, which radiate heat 
on every side. The mountains of the coast, like a wall, 
extending east and west from Cape Codera toward Point 
Tuca.ca.s, prevent the humid air of the shore (that is to say, 
those inferior strata of the atmosphere restin~ immediately 
(In the sea., and dissolving the largest proportion of water) 
from penetrating to the islands. There are few openings, 
few ravines, which, like those of Catia or of Tipe, lead from 
the coast to the high longitudinal. valleys, and there is no 
bed of a great river, no gulf allowing the sea to flow inland, 
spreading moisture by abundant evaporation. In the eighth 
and tenth degrees of latitude, in regions where the clouds 
do not, as it were, skim the surface of the soil, many ~ 
are stripped of their leaves in the months of January and 
February; not by the sinking of the temperature as in 

• 
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Europe, but ·because the air at this period, the most distant 
from the rainy season, nearly attains its maximum of dry­
ness. Only those plants which have very tough and glossy 
leaves resist this absence of humidity. Beneath the fine 
sky of the tropics the traveller is struck with the almost 
hibernal aspect of the country; but the freshest verdure 
again appears when he reaches the banks of the Orinoco, 
where another climate prevails; and the great forests pre­
serve by their shade a certain quantity of' moisture in the 
soil, by sheltering it from the devouring heat of the sun. 

Beyond the small village of Antimano the valley becomes 
much narrower. The ·river is bordered with Lata, a fine 
gramineous plant with distich leaves, which sometimes 
reaches the height of thirty feet.'" Every hut is surrounded 
with enormous trees of persea,t at the foot of which the 
aristolochioo, paullinia, and other creepers vegetate. The 
neighbouring mountains, covered with forests, seem to spread 
humidity over the western extremity of the valley of 
Caracas. We passed the night before our arrival at Las 
Ajuntas at a sugar-cane plantation. A square house (the 
hacienda or farm of Don ~ernando Key-Munoz) contained 
nearl}' eighty negroes; they were lying on skiI!.s 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 em­
ployed in dressing food, and the noisy mirth of the blacks 
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 uni­
form, and all the surrounding hills were covered with aloes. 
Workmen were employed at a small canal, intended for con­
veying the waters of the Rio San Pedro to the farm, at a 
height of more than seventy feet. According to a baro­
metric calculation,. the site of the hacienda is only fifty 
toises above the bed of the Rio Guayra at La N oria, near 
Caracas. 

The soil of these countries is found to be but little favour­
able to the cultivation of the coffee-tree, which in general is 
less productive in the valley of Caracas than was imagined 

* G. saccharoides. 
t Laurue persea (alligator pear). 
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when the first plantations were made near Chaeao. The 
finest coffee-plantations are now found in the aavannah of 
Ocumare, near Salamanca, and at Rincon, in the mountain­
ous OOWltries of Los Manches, San Antonio Hatillo, and 
Loa Budarel. The coffee of the three last mentioned 
places, situated eastward of Cancaa, 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 (8B 
Aguacatea, near Valencia and Rincon) YIeld in good years 
a produce of three thousand quintals. 

The extreme predilection entertained in this province for 
the culture of tbe coffee-tree is partly founded on the cir­
cumstance that the berry can be preserved during a great 
number of years; whereas, notwithstanding every possible 
care, cacao spoils in the warehouses after ten or twelve 
months. During the long diaaensions of the European 
powers, at a. time when Spain W8B too weak to protect the 
commerce of her colonies, industry was directed in pre­
ference to productions of which the sale was less urgent, 
and could await the chances of political and commercial 
events. l remarked that in the coffee-plantations the 
nurseries are formed not so much by collecting together 
young plants, accidentally rising under trees which have 
yielded a crop, as by exposing the seeds of coffee to germi­
nation during five days, in heaps, between plantain leaves. 
These 8eeds are taken out of the pulp, but yet retaining a 
part of it adherent to them. When the 8eed has germi­
nated it is sown, and it produees plants cat>able of bearing 
the heat of the sun better than those which 8pring up in 
the shade in coffee-plantation8. In this country five thou­
sand three hundred coffee-trees are generally planted in a 
fanega of ground, amounting to five thousand four hundred 
and seventy-six squa.re toises. This land, if it be capable 
of artificia.f irrigation, costs five hundred piastre. in the 
northern part of the province. The coffee-tree flowers only 
in the second reu, and its flowering lasts only twenty-four 

. hours. At thlll time the shrllb has a charming ap:{>earance; 
and, when seen from afar, it appe&rB covered WIth mow. 
The produce of the third year beoomes very a.bundant. In 
plantations well weeded and watered, and recently culti-
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vateel, trees will bear sixteen, eighteen, and ev:en twenty 
pounds of coffee. In general, however, more than a pouna 
Illld 110 half or two l?ounds cannot be expected from each 
plant; and even this IS superior to the mean produce of the 
West India Islands. The coffee treat! suffer much from 
rain at the time of ilowering, 88 well 88 from the want of 
water for artificial irrigation, a.nd also from a parasitic plant, 
a new sJl6cies of lorantbus, which clings to the 1:tra.nches. 
When, ill plantations of eighty or a lI.undred thousan.d 
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 haye been made to extract a 
spirituous liqnor from them.· 

H the troubles of St. Domingo, the temporary rise in the 
price of colonial produce, a.nd the emigration of French 
planters, were the fust causes of the establishment of coffee­
plantations on the continent of America, in the island of 
Cuba, and in J Illllaica; their troduce has far more than 
compensated the deficiency 0 the exportation from tp.e 
French West India Islands. This produce has augmented 
in proportion to the populll.tioJl., the change of customs, and 
the increasing luxury of the nations of Europe. The island 

• The berries heaped together produce a vinous fermentation, dnring 
.... hich a very pleasant alcoholic smell is emitted. Placing, at Caracas, 
the ripe fruit of the coffee-tree under lUI inverted jar, qnill! filled with 
wate!", and exposed to the rays of the SUD, I nmarked that no extrication 
of cas took place in the first twenty-f01U' hours. After thirty-six hours 
the berries became brown, and yielded gas. A thennometer, enclosed in 
the jar in contact with the fruit, kept at night .0 or 5° higher than the 
external air. In the space of eighty-seven hours, sixty berries, under 
'Various jars, yielded me from thirty, eight to forty oubic inches of a gas, 
.... hich underwent no sensible diminution with nitrous guo Though a 
~t quantity of carbonic acid had been abaorbed by the water u it wu 
produced, I still found 0·78 in the forty inches. The remainder, or 0·22, 
.... as nitrogen. The carbonic acid had not been formed by the absorption 
of the atmo!!pheric oxygen. That which is 8\lolved from the berries 
of the cofFee-tree slightly lIIGistened, and placed in a phial with a g_ 
stopple fi.lled with air, contains alcohol in suspewPon; like the foul air 
which is formed in our eellal'll during the fermentation of must. On 
agitating the gas in contact with water, the latler' acquires a decidedly 
alcoholic flavour. How many lubstanCflll are pe~haps contained in a atab! 
of suspension in those mixtures of carbonic acid and hydrogen, which are 
ea1led deleterious miasmata, and whioh rise everywhere within the tropics, 
in marshy grounds, on the _-shore, and in forests where the soil is 
strewed with dead leaves, .rotb!n fruitl, aDd pubefyin, iDMcta. 
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of St. Domingo exported, in 1700, at the time of Necker's 
administration, nearly seventy-six million pounds of coffee .• 

. Tea could be cultivated as well as coffee in the mountain- ! 

ousparts of the provinces of Caracas andCumana. 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, J;lro· 
tecting at the same time industry and religious t.oleration, 
suffered at once the introduction of Chinese tea and of the 
dogmas of Fo. It is not yet a century since the first coffee­
trees were planted at Surinam and in the West India 
Islands, and already the produce of America amounts to 
fifteen millions of piastres, reckoning the quintal of coffee at 
fourteen piastres only. 

On the eighth of }'ebruary we set out at sunrise, to cross 
the Higuerote, a group of lofty mountains, separating the 
two longitudinal valleys of Caracas and Aragua. After {lass­
ing, near Las Ajuntas, the junction of the two small nvers 
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 lonely houses. The view extends on 
the north-west to the city of Caraeas, and on the south to 
the village of Los Teques. The country has a very wild 
aspect, and is thickly wooded. We had now gradually lost 
the plants of the valley of Caracas.t We were eight hun-

It French pounds, containing 9216 grains. 112 English pounds = 10:; 
French pounds; and 160 Spanish pounds = 93 French pounds. The 
island of St. Domingo was at that time, it must be remembered, a French 
colony. 

t The Flora of Caracas is characterized chiefly by the f\lllowing plants, 
which grow between the heighta of four hundred and six hundred toises. 
Cipura martinicensis, Panicum mieranthum, Parthenium hysterophorus, 
Vernonia odoratissima, (Pevetera, with flowers having a delicious odou,' 
ofhe1iotropium), Tagetes caracasana, T. scoparia of Lagasca (introduced 
by M. Bonpland into the gardens of Spain), Croton hispidus, SmiInx 
scsbriusculus, Limnocharis Humboldti, Rich., Equisetum ramosissimum, 
Heteranthera alismoldes, Glycine punCtata, Hyptis Plumeri, Pavonis 
cancellata, Cav., Spermacoce rigida, CrotaIaria aClltifolia, Polygala Demo­
rosa,Stachytarpheta mutabilis, Cardiospermum ulmaceum, Amaranthus 
caracasanus, Elephantopus strigosus, Hydrolea mollis, Altemanthera 
caracasana, Eupatorium amydalinum, Elytraria fasciculata, Salvia fim­
briata, ADgelonia salicaria, Heliotropium strictum, Convolvolus batatilIa. 
Rubus jamaicensis, Datura arborea, Dalea enDeaphylla, BuchDera rosea, 
Salix Humboldtiana; Willd., Theophrasta 10ngUolia, TOunlefOrtia cars-
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dred and thirty-five toises above the level of the ocean, 
which is almost the height of Popayan; but the mean tem­
perature of this place is probably only 17° or 18°. The road 
over these mountains is much frequented; we met contin­
ually long files of mules and oxen; it is the great road lead­
ing from the capital to La Victoria, and the valleys of Aragua. 
This road is cut out of a talcose gneiss· in a state of decom­
position. A clayey soil mixed with spangles of mica. covered 
the rock, to the depth 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 the south-east, an abundant 
spring, gushing from the gneiss, forms several. cascades sur­
rounded with thick vegetation. The path leading to the 
spring is so steep that we could ~uch with our hands the 
tollS of the arborescent ferns, the trunks of which reach a 
belght of more than twenty-five feet. The surrounding 
rocks are covered with jungermanni8 s and hypnoid mosses. 
The torrent, formed by the spring, and shaded with helico­
nias, uncovers, as it falls, the roots of the plumerias, t cupeys,::: 
browneas, and Ficus gigg.ntea. This humid spot, though 

casana, Inga cinerea, I. ligustrina, I. sapindioldes, I. fastuo~a, Schwenkia 
patens, Erythrina mitis. The most agreeable places for herbonzing near 
Caracas are the ravines of Tacagua, Tipe, Cotecita, Catoche, Anauco, and 
Chacaito. 

* 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 S.E. 

t The red jasmine-tree, frangipanier of the French West India 
Islands. The plumeria, so common in the gardens of the Indians, has 
been very seldom found in a 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, becanse it 
frequently attains the height of a hundred feet), we find in the mountains 
of Buensruta and of Los Teques, the Ficus nymphreifolia of the garden 
of Sch6nbrunn, introduced into our hot-houses by M. Bredemeyer. I 
am certain of the identity of the species found in the same places; but 
1 doubt really whether it be really the F. nymphreifolia of Linnreus. 
which is supposed to be a native of the East Indies. 

::: In the experiments I made at Caracas, on the air which circulates 
in plants, I was struck with the fine appearance presented by the petioles 
and leaves of the Clnsia rosea, when cut open under water, and exposed 
to the rays of the snn. Each trachea gives out a current of gas, purer 
by 0'08 than atmospheric air. The phenomenon ceases the moment the 
apparatus is placed in the shade. There is onl1 a ver;r Blight disengage-

YOLo I. 2 I . 
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infested by aerpents, presents a rich harvest to the botanist. 
The Browne&, which the inhabitants eaJl rOlla del 'flWfIte, or 
palo de CfW, bears four or five hundred purple iloweI'll 
to~ in <me thyrsus; each flower has in.variably eleven 
.mjna, HoBd this maje&tic plant, the trunk. of which grows 
to the h~ht of fifty or aixty feet, is becoming rue, because 
its wood yields a. ,highly valued charcoal. The soil is covered 
with pines (an&WI8), hemimeris, polygaJa. and melastomaa. 
A climbing gramen· with its light festoons UDites treea, 
the presence of which attestll the coolne88 of the climate of 
theee mountains. Such ue the Aralia capitata, t the Vismia 
caparoaa. and the Clethra fagifolia. Among these plan., 
peCuliar to the fine region of thellol'boresoent ferns,:!: some 
pabn-treea rise in the opem,ngs, and some scattered groups 
of 9f1M"W1M, or cecropia with ailvery leaves. The trunks of 
the latter &l"e not very thick, and aJJe of a. black colour 
towllol'ds the summit, as if burnt by the oxygen of the atmo­
JlPhere. We are surprised to fuld 80 noble a. tree, whiclt 
has the port of the theopbrasta IIIld the palm-tree, bearing 
~Y Ollly eight or ten terminal leaves. The ants, which 
inhabit the trunk. of the, 9U{WVIIW, or jflf"1lml}, and destroy 
its interior cellB, seem to im{>ede itB growth. We had 
already. made one herborization m the temperate mountains 
of the Higuerote. in the month of December, accomJ'anying 
the capitan-general, Senor de Guevara, in an e:x:clll"Blon with 
the intendant of the provinee to the Valles de Aragua. M. 
Bonpland then found in the thickest ~ of the forest some 
plamts of aguatire, the wood of WhICh, celebrated for its 
fine red colour, will probably one day become an article of 
-exportation to Europe. It is the Sickingia erythroxylon 
described by Bredemeyer and Willdenow. 
ment of air at the two surfaces of the leaves of the clusia expoaed to the 
.uu without being cut open. The gas enclo.ed in the capsules of the 
Cardiospermum vesicarium appeared to me to contain the Ame propor­
tion of oxygen as the atmosphere, while that contained between the knots, 
in the hollow of the stalk, is generally less pure, containin~ ollly from 
0'12 to O'Hi ofoxygen. It is necessary to distinguish between the air 
eirculating in the trachem, and that which is stagnant in the great caYiti .. 
of the stems and pericarps. 

* Carice. See p. 207. 
t Ctmtlelero. We found it alao at La Cambre. at a height of 701 

totses. 
- ,~ Called by th& inhabitants 'Of the country , Region de los helechoa.' 
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.. TALLll'r 0:1' 'SU PKDBO. 

, Deaeending the woody mountain of the Higuerote to the 
lIOuth.West, we reached the IIDlIill village af 81m: Pedro, 
situated' ,in a basin whene aeveral valleys meet, and almost 

,three hundred. toises lower than the table-lmd of Buena­
vista. Pla.n1;ain..treell, potatoea, - and cofFee are cmtivsSed 

· together on this apat. The village is very small, and the 
,ehmeh _ yet fuiished. We met at an inn. (pulperia) 
aeve.ral European Spaniards employed at the government 

· tobacco farm. Their diasatiafactiml fomled a lItrange con­
trast to our feelingll. They wem fatigued rih their 

'journey, and they vented their displeasure in complaintll 
and maledictionll on the wretched country, or to 1lIIe their 

· own pbraae, en" t;ier,.t18 infeli.c., in whieh they were dQ0Itled 
.1;& live. We, on the other hand, were enchanted with 
the wild scenery, the fertility of the soil, and the mildness 

· of the climate. Near San Pedro, the talcoae gneiss of Bue­
, naviBta pailI!8II into a mica-smte filled with garnetll, and con­
,taining subordinate beds of aerpeutine. Something ana­
.logous te this is met with at ZOblitz in Saxonr. The 
serpentim.e, which is very pUJ!e and of a fine green, vaned with 
sppts of a lighter tint, often appears only superimposed on 
tne mica-alate. I found in it a few garnets, but no metal-
laid diallaate. ' , 

, The valIey of San Pedro, through which flows the river of 
,the Blmle DaDle, separaieB two great masses of mountaimJ, 
the Higuerote and Las COCUYZ8S. We aseended westward 
in the direction of the small. farms of Las LagunetQ8 Imd 
Garavatos. These are solitary homell, which aerve as inns, 
and where the mule-dTivers obtain their favourite beverage, 

, the !J!I«IINPo, or fermented juice of the sugar.-cane: intoxi-
eation is very common among the Indians who ~uent 

,this road. Near Garavatol there is a mica-slate rock of 
,singular form; it is a ridge, or steep wall, crowned by a 
tower. We opened the baremeter a;t the highest point of 
the mountain Las Cocuyzas,t mel found ouraelves almost 
at the same elevation as on the table-land of Buenavista, 
which is scucely teD. toises higher. 
, The prospect at Las Lagunetaa is extensive, but l'Iriher 
uniform. This mountainous and unculiJivated tract of ground 

• Selanllm tuberosum. 
t Absollde height l1~taiIN. 

2x2 
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TALLEY OJ!' TlIE BIO TUY. 

between the sources of the Guayra and the Tuy is more 
than twenty-five square leagues in extent. We there found 
only one miserable village, that of Los Teques, BOuth-east : 
of San Pedro. The soil is as it were furrowed by a multi­
tude of valleys, the smallest of which, parallel with each 
other, terminate at· right angles in the largest valleys. The 
back of the mountains presents an aspect as monotonous as 
the ravines; it has no pyramidal forms, no ridges, no steep 
_declivities. I am inclfued to think that the undulation of 
this ground, which is for the most part very gentle, is less 
owing to the nature of the rocks, (to the decomposition of 
the gneiss for instance), than to the long presence of the 
water and the action of currents. The limestone mountains 
of Cumana present the same phenomenon north of Tumi-

ri~~ Las Lagunetas we descended into the valley of the 
RioTuy. This westem slope of the mountains of Los 
Teques ·bears thtl name of Las Cocuyzas,.and it is covered 
with two plants with agave leaves; the maguey of OocuyZIJ, 
and the m4f1U8!/ of Oocuy. The latter belongs to the genus 
Yucca. - Its sweet and ferm~nted juice yields a spirit by 
distillation; and I have seen the young leaves of this plant 
eaten. The fibres of the full-grown leaves furnish cords 
of extraordinary strength.t Leaving the mountains of the 
Higuerote and Los Teques, we entered a highly cultivated 
country, covered with hamlets and villages; several of which 
would in Europe be called towns. From east to west, on 
a line of twelve leagues in extent, we passed La Victoria, San 
Mateo, Turmero, and Ma.racay, containing together more 
than 28,000 inhabitants. The :{'lains of the Tuy may be con­
sidered as the eastem extremlty of the valleys of ~ 
extending from Guigne, on the borders of the lake of 
Valencia, as far as the foot of Las Cocuyzas. A barometri­
cal measurement gave me 295 toises for the absolute height 
of the Valle del Tuy, near the farm of Manterola, and 222 
toises for that of the surface of the lake. The Rio Tuv, 
:Bowing from the mountains of Las Cocuyzas, runs firSt 
·towards the west, then tuming to the south and to the east, 

• Yucca acaulis, Humb. 
oJ- At tbe clock of the cathedral of Caracas, a cord of maguey. baH ID 

inch in diameter, 11IItamed for fifteen years a weight of 350 pounds_ 
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it takes its course along the high savannahs ot Ocumare, 
receives the waters of the valley of Caracas, IUtd reaches 
the sea near cape Codera. It IS· the small portion of its 
basin in the westward direction which, geologically speak­
ing, would seem to belong to the valley of .Axagu.a, if the 
hills of calcareous tufa, breaking the continuity 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 ~os Teques, eight 
hundred and fifty toises high, separates two longitudinal 
valleys, formed in gneiss, granite, and mica-slate. The most 
eastern of these valleys, containing the capital of Caracas, 
is 200 toises higher than the western valley, which may be 
considered as the centre of agricultural industry. . 

Having been for a long time accustomed to a moderate 
temperature, we found the plains of the Tuy extremely hot, 
although the thermometer kept, in the day-time, between 
eleven in the morning and five in the afternoon, at only 
23° or 24°. The nights were delightfully cool, the tempera­
ture falling as low as 17'5°. As the heat gradually abated, 
the air became more and 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 inches long, adorns the bws of 
the Rio Tuy. We spent two very agreeable days at the 
plantation ot' Don Jose de Manterola, who in his youth had 
accompanied the Spanish embassy to Russia. The farm is 
a fine plantation of sugar-canes; and t~e ground is as smooth 
as the bottom of a drained lake. The Rio Tuy winds 
through districts covered with plantains, and a little wood 
of Hum crcpitans, Erythrina corallo dendron, and fig-trees 
with nymphllla leaves. The bed of the river is formed of 
:pebbles of quartz. I never met with more agreeable bath­
mg than in the Tuy. The water, as clear as crystal, 
preserves even during 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, 
situsted on a hillock, of fifteen or twenty toises ot' elevation, 
is surrounded by.the huts of the negroes. Those who are 

* PancratillDl undulatum. 
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married provide food for themselves; and here, 88 eve" where 
else in the valleys of .A.mgua, a sma1l spot of ground is al­
lotted to them to cultivate. They.labour on that ground on 
Satmdays and Sundays, the only days in the week on which 
they are free. They lteep poultry, and sometimes even a. 
pig. Their"mll8ters boast of their nappme88, 88 in. the north 
of Europe the great landholders love to descant .UPon the· 
ease elljoyed. by peasa.nts who are attached to the gJebe. On 
the day of our am,"" we IIIoW three fugitive llegroeS brought 
back; they were slaves newly purchased. I dreaded having 
to witness one of thoae punishments which, wherever 
slaverr. prevails, destroys all the chatm of & C01lD.try life. 
Happily these blacks were treated. with humanity. 

In this pbmtation, 88 in. all those of the proviDce of 
Veaezuela, three species of ~ can be diatinguished 
even at a distance by the colour of their leaves; the old 
Creole sugar-cane, the Oiaheite eane, and the Batavia. cane. 
The first has a deep-greell l~ t1le stem not very tlrick, and . 
the knots rather ne&1' together. This sugar-cane 'W88 the 
:first introd.uoed from India into Bicily, the Canary Ial&Dds, 
and West Indies. The second is of a lighter green; 8.1Id its 
stem is higher, thicker, and more succuleat. The nole 
plant exhibits a more luxuriant vegetation. We owe this 
plam; to the vo~ of BougainVille, Cook, and Bligh. 
Bougainville catTled it to the Mauritius, whence it p888ed to 
Cayenne, Ma.rtinique, and, since 1792, to the reat of the 
West India Isla.ndB. The suga;r-cane of Otaheite, ealled by 
the peo:ple of that ~d ~, is one of the most important 
aequisitiODB for which colcmia.l ~cnlture is indebtecl to the 
travels of naturaliBta. Ii yields not only ~third. IIlOl'e 

juiee tlasn the crootirm eane on the same space of growa.d; . 
but from the thiclql.688 of its stem, and the tenaeity of ita 
ligneous fibres, it furn:ishes mll'Cb more fuel. This last 
advantage is impori&llt in the Weat Indies, where the 
d.estmction of the forests Raa long obliged the pIaatera to 
use canes deprived of j8ee, to keep up tile fire uaCer the 
boilers. But for the Imowiedge of thiB JIi8W pIaat, together 
with the progreM of agriculture.on the eontiDeU of Spanieh 
America, and the introduction of the East India and JaTa 
sugar, tAe prioes of colonial produce in Europe would have. 
been much more senaibly aifeet.l by the revolutions of St. 
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Domingo, and the destruction of the great sugar plantations 
of tha.t island. The Otabeite sugar-cane wu carried mom. 
the island of· Trinidad to C&1'IlC8II, under the llSIDIl of CaM 
BOlera, and it passed hm Ca.racas to Cueu.ta &Ild Ban Gil in 
the kingdom of New Grenda. In our days:its cultivaticm 
during twenty-five· ye&l'8 baa almost entirely J:eJIlOved the 
1!:hensiO!1 at first entertamed, that being ~ted to 

rica., the cane would by degrees d~, I1Iid become 
as slender as the creole cane. The third species, the violet 
Bugat'-cane, ealled a.;w, fie B~, 01' de ~ ill certainly 
indigenOUll in the islaI!ld of Java, where it is cultivated in 
preference in the districts of Jap&1!o and PIUJ1ll'\Wl.. It., 
foliage is purple and Vfllry broad; imd this cane is preferred 
in the lrovince of Caracu f{)1' rum. The tlJ6lorw, or grollllds 
plante with sugar-canes, are divided by hedges m a coloasal 
pmen; the lata, or gynerium, with distich leaves. At the 
1'1ly, men were employed in finishing a dyke, to form a 
eanal of irrigation. This enterprise had coat the p~rietor 
8e'ftlR tnOU8llo'fl'fl piastres for the expense of labour, azUl four 
thoU88Jld piastres for the coste of lawsuits in which he bad 
become erigaged with his neighbours. While the lawyers 
were disputing ab<Jllt a camal of which only one-half W88 
finished, Don J 08e de Manterola began to doubt even of 
the possibility of carrymg the plan into execution. I took 
the level of the ground with a lunette d'epreuve, OIL an 
artificial horizon, ad f<mnd, that the dam bad been COD­
structed ei~t feet too low. What sums of money have I 
seen expended uselessly in the Spanish cobaieB, for under­
takings fOunded an erroneous levellliig! 

The valley of the Tuy has its 'gold mine,' like almost 
every lIart of America inhabited by whites, uul hacked by 
primitive mountlllins. I WI8 1I8sured, that in 1780, foreign 
gold-gatherers harl been engaged in piclting up grams of that 
metal, and 1lad eBtablished a place for ~the 8&1ld in 
the Quebrada del Oro. An overseer g£ a ne' uring pJau-
ta.tion had followed these iBdicatioDs; and his ath, a 
waistcoat with gold: blittoDB being found among his clot~ 
t1riB gold, aooording to the logic of the Pf..lli:ghere, could only 
bave proceeded from a. vein, whieh the . -in of the earth 
had rendered inmible. In va.fu I objected, tW I could 

• Rafftes, l'fistory of J .... IIDIP. i. p. lH. 
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Ql1l!lBBADA. SEC.!.. 

not, by the mere view of the soil, without digging a large 
trench in the direction of the vein, judge of the existence of 
the mine; I waS compelled to yield to the desire of my 
hosts. For twenty years past the overseer's waistcoat had 
been the subject of conversation in the country. Gold 
extracted from the bosom of the earth is far more alluring 
in the eyes of the vulgar, than that which is the produce of 
agricultural industry, favoured by the fertility of the _ soil, 
and the mildness of the climate. 

North-west of the Hacienda del Tuy, in the nort.hern 
range of the chain of the coast, we find a deep ravine, 
called the Quebrada Seca, because the torrent, by which it 
was formed, loses its waters through the crevices of the 
rock, before it reaches the extremity of the ravine. The 
whole of this mountainous country is covered with thick 
vegetation. We there found the same verdure as had 
charmed us by its freshness 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, many 
trees are stripped of a part of their leaves during the 
winter; and when we descend into the valley of the Tuy, 
we are struck with the almost hibernal aspect of the 
country. The dryness of the air is such that the hygro­
meter of Deluc keeps day and night between 36° and 40°. 
At a distance from the river scarcely any huras or piper­
trees extend their foliage over thickets destitute of verdure. 
This seems owing to the dryness of the air, which attains its 
maximum in the month of February; and not, as the 
European planters assert, "to the seasons of Spain, of which 
the empire extends as far as the torrid zone." It is only 
plants transported from one hemisphere to the other, which, 
m their organic functions, in the development of their leaves 
and flowers, still retain their affinity to a distant climate: 
faithful to their habits, they follow for a long time the 
periodical changes of their ·native hemisphere. In the 
province of Venezuela the trees stripped of their foliage 
begin to renew 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 atmo­
sphere, although not yet clouded, becomes pdually more 
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humid. The azure of the sky is paler, and the eleyated 
regions are loaded with light vapours, uniformly diffused. 
This season may be considered as the awakening of na~; 
it is a spring which, according to the received language of 
the Spanish colonies, proclaims the beginning of winter, and 
succeeds to the heats of summer.· 

Indigo was formerly cultivated in the Quebrada Secs; 
but as the soil covered with vegetation cannot there con- . 
centrate so much heat as the plains and the bottom of 
the Tuy valley receive and radiate, the cultivation of coffee 
has been substituted in its stead. As we advanced in the 
ravine we found the moisture increase. Near the Hato, 
at the northern extremity of the Quebrada, a. torrent rolls 
down over sloping beds of gneiss. Au aqueduct was being 
formed there to convey the water to the plain. Without 
irrigation, agriculture makes no progress in these climates. 
A tree of monstrous size fixed our attention.t It lay on 
the slope of the mountain, above the house of the Hato. 
On the least dislodgment of the earth, its fall would have 
crushed the habitation which it shaded: it had therefore been 

,burnt near its foot, and cut down in such a manner, that 
it fell between some enormous fig-trees, which prevented it 
from rolling into the ravine. We measured the fallen tree; 
and though its summit had been burnt, the length of its 
trunk was still one hundred and fifty-four feet.t It was 
eight feet in diameter 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 onward and 
seek the ' gold mine.' This part of the ravine is little fre­
quented, and is not uninteresting. We made the following 
observations on the geological constitution of the soil. At 
the entrance of the Quebrada Secs we remarked great 
masses of primitive saccharoidal limestone, tolerably fine 

• That part of the year most abundant in rain is call~ winter; 80 that 
in Terra Firma, the season which begins by the winter solstice, is desig. 
nated by the name of summer; and it is usual to hear, that it is winter 
on the mountains, at the time when Bummer prevails in the neighbouring 
p~. . 

t Bura crepitans. * Prench measure, nearly fift7 metres. 
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grajned. of a bluish tint, and traversed by veins of ca::. 
reGUS spar of dauling whiteneBIJ. These caleareous !DlIIIIIeB 

mUBt not be confGunded with the very :recent depositions of 
tufa, or CIIl"bona.te of lime, which fill the plains Of the Tuy; 
they form bede of mica-slate, pasting into talc-slat.e.· The 
primitive limestone often simply eGverB this latter rook in 
concordant atmtification. Very near the Hato the talcose 
slate becomes entirely white, and contains tmUt.ll layers of 
soft and unctuous graphic ampelite. t BOOle pieces, desti~ 
tote of veins of quartz, are real granular plum ballo, whie:h. 
might be of use in the arts. The aspect of the roCk ill very 
singular in those places where thin plates of black ampelite 
alterna.te with thin, sinoous, and. BlUIiny plates of a talcoae 
slate as white &II 1II10W. Ii would seem as if the C&'I'bon _ 
iron, which in ather places colour the primitive rocD, are 
here coneentra.ted in the subordinate stn.ta. 

Turning westward we reac:h.ed at lengt:h. the ravine of 
gold (Quebrada. del Oro). On examining the slope of 
a hill, we could hardly reeogaize the vestige of a vein ef 
l.~z. The falling of the earth caused by the rains had 

goo the surface of the ground, a.nd rendered it impoe­
sible to make any obaerva.tion. Great trees were growing 
in the plaees where the gold-washers had worked twenty 
years before. It is probable that the mica.-sIa.te containa 
here, as near Goldcronach in Franconia., and' in Salzbmgh, 
auriferous veins; but how is it possible to judge whether 
they be worth the expeuse of being wrought, or whether 
the ore is ouly in nodules, and in the less abunda.Dee in 
proportion as it is rich? Wa made a long harborization 
m a tbiek forest, extending beyOM the Ha.ta, awl abound­
ing in cedrelas, browneas, and fig-trees with nP.Jlpluea 
leaves. The trunks of these last a:re eovered WIth very 
odorifel'OWJ plats of va.nilla, which in general ilower emIy in 
the month of April. We were here again straek witll thoee 
ligneous excrescences, which in the form of ridges, or ribs, 
augment to the height of twenty feet above the ground, the 
thlCkneBB of the trunk of the fig-trees of America. I found 

• TaIbc:hiefer III Werner. withoat sameta or I8I1IIIltiDe; DOt ewite er 
veilatein. It is in the mountains of Buenavista that the gneiu ~ 
a tendency to pass into eurite. . 

t ZeiellenaeIlil6l:, 
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trees twenty-twofeefJ and a half in diameter Beal'the roots. 
These ligneoWl ridges sometimes separate from the trunk at 
a height of eight feet, and are tra.nsfenned into cylindrieal 
roots two feet thiei:. The tree looks 88 if it were sllpporlied 
by buttresses. This seaffolding however does not penetrate 
very deep into the earth. The la.teral roots winli at the 
S\U'fuce of the ground, and if at twenty feet distance from 
the trunk they are cut with a, he.tehet, we see guahing out 
the milky juice of the fig-tree, which, when deprived of the 
vital infiuence of the orgaM of the tree, is altered and 
coagulates. What a wonderful combination of cells lAd 
vessels exist in these vegetable masses, in these gigantic 
trees of the torrid zone, which without interruption, perha.ps. 
during the space of a thousmd yea.rs, prepare nutritious 
:fluids, raise them to the he~ht of one humlred md eighty 
feet, convey them down agam to the ground, and conceal, 
beneath a rough and hard bark, under inanimate layers of 
ligneous lmLtter, all the movements of organic life ! 

I availed myself of the eleames~ of the nights, to observe 
at the plantation of 'Fuy two emersioDS of the first and third 
satellites of Jupiter. These two observations ga,ve, aceoro­
ing to the tables of Delambre, long. 4h 39' 14"; and by the 
chronometer I found 4" 89' 10". During my stay in the 
valleys of the Tuy and .Aragua the zodiacal light appeared 
almost every night with extraordinary brilliancy. 1 had 
pereeived it for the first time between the tropics at Camcas, 
on the 18th of January, after seven in the evening. The 
point of the pyramid was at the height of 58°. The light 
totally disappeared at 91' 86' (apparent time), :neariy 3h SO' 
after sunset, without any diminution in the serenity of the 
sky. La Cail1e, in his voyage to Rio Janeiro and the Cape, 
was struck with the beautiful appearance displa.yed by the· 
zodia.eal light within the tropics, not so mucp on account 
of its les8 inclined position, 88 of the greater transparency 
of the air.- It may appear llinguht.r, that Childrey anil 
Dominie Cassini, navigators who were wen aequa,intea with 
the seas of the two Indies, did not at a mueh earlier period 
direct the attention of scientific Europe to this light, and 
its regular form &:nd progress. Until the middle of the 

* The great sereuity of the air caueed this phenomeuon to be zemarJred, 
in 1668, in the arid pliiDi ott Persia. 
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eighteenth century mariners were little interested by any. 
thing not having llnmediate relation to the course of a ship, 
and the demands of navigation. 

Howevl'r brilliant the zodiacal light in the dry vaJ1ey 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 surface 
of the ocean. In the month of January, 1804, the light 
rose sometimes to more than 60° above the horizon. The 
Milky Way appeared to grow pale comp~d with the bril· 
liancy of the zodiacal light; and if small, bluish, scattered , 
clouds were accumulated toward the west, it seemed as if 
the moon were about to rise. 

I must here relate another very singulnr fact. On the 
18th of January, and the 15th of February, 1800, the 
intensity of the zodiacal light changed in a very perceptll>le 
manner, at intervals of two or three minutes. Sometimes 
it was very foint, at others it surpassed the brilliancy of the 
J\filky 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 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 zodiaCal1i2ht 
augment in the southem hemisphere half an hour before 
its disappearance. Cassini admitted "that the zodiacal 
light was feebler in certain years, and then returned to its 
former brilliancy." He thought that these slow changes 
were connected with "the same emanations which render 
the a~pearance of spots and faculm 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 within 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 Februan­
and March, min&,ling with a kind of Aurora Borealis, wbicL . 
he calls 'undecIded,' and the nebulous matter of which 
spreads itself all around the horizon, or appears toward the 
west. I very much doubt, whether, in the observations I 
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have been describing, 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 co10ured ; 
steady, and not undulating. Besides, the Aurora Borealis 
is so seldom visible within the tropics, that during five years, 
though almost constantly sleepin~ in the open air, and 
observing the heavens with unremItting attention, I never 
perceived the least traces of that phenomenon. 

I am rather inclined to think that the variations of the 
zodiacal light are not all appearances dependent on certain 
modifications in the state of our atmospnere. Sometimes, 
during nights equally clear, I sought in vain for the zodiacal 
light, when, on the previous night, it had appeared with 
the greatest brilliancy. Must we admit that emanations 
which reflect white light, and seem to have some analo~ 
with the tails of comets, are less abundant at certam 
periods P Researches on the zodiacal light have acquire,l 
a new degree of interest since geometricians have taught 
us that we are ignorant of the real causes of this phenome. 
non. The illustrious author of "La Mecanique Celeste" 
has shown that the solar atmosphere cannot reach even the 
planet Mercury; and that it could not in any case display 
the lenticular form which has been attributed to the 
zodlt.cal light. We may also entertain the same doubts 
respecting the natUl'e of this light, as with regard to that 
of the tails of comets. Is it in fact a reflected or a direct 
light P 

We left the plantation of Manterola on the 11th of Feb­
ruary, at sunrise. Tlte road. runs along the smiling banks 
of the Tuy; the morning was cool and humid, and the air 
seemed embalmed 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 Maroon or 
of Consejo, 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 built of earth and reeds. Her age was 
known because she was a creole slave. She seemed still to 
enjoy very good health. "I keep her in the sun" (la tengo 
al sol), said her grandson; "the heat keeps her alive." 
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,This appeared to us not a very agreeable mod.e of pro1ouai­
iDg life, for the SUD. WBI dartiDg ma DL:u abnoat perpendi­
cularly. The brown-&kUmed BatioDa, b well se&lOJled, 
and IndiaD&, frequently attain a very advmroed age in the 
torrid zone. A native of FeN nam8cl Hilario Pan died at 
the ~ ~ of one hundred and farliy-three yean, 
. after baviDg been nmety yean JDa1.'Jlied.. 

Don Franciaeo Montera and his brother, a well-infumled 
young priest, accompanied us with the Tiew of conducting 
us to tIieir hOWle at La Victoria. Almost.all the familia 
with wham we had lived in friendship at Caraeaa were 
assembled in the fine ul1eys of Aragua, IIiIld they vied 
with each other in their efforts to render our stay agreeable. 
:BefQl'e we plunged into the forests of the 0riD0e0, we 
enjoyed ODCe more all the advantagea which a.d:\'aueed. civili­
zation atrords. 

The road. from Mamoo to La Vic5or.ia ruJlIl south _d 
south-west. We BOOn lost ~ht of flhe river Tuy, which, 
turniBg eastward, forms an elbow at the foot of the high 
mountains of Gua.yraima. As we drew :nearer to Victoria 
the ground became smoother; it seemed like the bottom. of 
a lake, the waiers filf which had been chained oft: We might 
have fancied OU1'llelveB in the valley of Hasli, in the eanton 
of Berne. The neighbouring hilla, only one hunlhe4P and 
forty toises in height, are composed of calcareous tmfa ; but 
their abrupt declivities project like promontories on the 
plain. Their form indicates the ancient shore of the lake • 
. The eastern extremity of this valley is parched and. un­
cultivated. No advantage has been derived from the raTines 
which water the neighbouring m01l1lws; but tiDe culti­
vatiOD. is commencing in the proximity of the town. I lI&y 
of the to.wn, though in my time Victoria 1188 OODBidered 
. only as a village (pueblo). 

The euviroBS of La "Victoria present a very remarkable 
agricultural aspec.t. The height of the cultivated ground is 
from two hulidred and seventy to three hundred toises 
above the level of the ocean, and yet we there find fields 
of corn mingled with plantations of sugar-cane, eoft"ee, 
and plantains. Excepting the interior of the island of 
, Cuba," we searcely find elsewhere in the equiaoetial regicma 

* The district or Quatro ViDa. 
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Eoropean. corn cultivated in large quautities in so low a 
J!egiOD. The :line fields of whea.t in Mexico are between six 
hundred and twelre hundred toises of absolute elevation; 
and it is :rue to see them de8Clelld to four hundred toises. 
'We shall soon perceive that the produce of grain a~enta 
sensibly, from high latitudes towards the equator, WIth the 
;mean temperature of the climate, in comparing spats of 
diffeJellt elevations. The success of agriculture depends on 
the dryness of the air; on the raiDa distributed through 
different seasons, or accumulated in one season; on winds 
blowing constantly from the east·; or bringing the cold 
air of the DDrth into very low latitudes, as in the gulf of 
Mexico; on mists, which for whole months diminish the 
intensity of the solar rays; in sh_, on a tholWmd loeal 
eircumstanoos which _ve less iD1luenee on the mean tempe­
rature of the whole year than on the distribution m the 
·aame qU&Dtity of heat through the di1Fereut parts of the year • 
. It iB a sbiking spectacle to see the grain of Europe culti­
vaied from the eqwnor as far as Lapland in the latitude of 
.69", in regions where the mean heat is mm 22° to -~, in 
every place where the tem:perature of summer is above 90 or 
10°. We know the mimmum of heat requisite to ripen 
wheat, barler, and oats; but we are less certain in respect 
to the manmum which these species of grain, accommo­
.dating as they are, can suprrt. We are even ignorant of 
all the cncumatanoos whic favour the culture of corn 
'within the troJ>ics at very small heigats. La Victoria and 
the neighbolll'mg village of San Mateo yield an annual 
produce of fo:urthousand quintals of waea.t. It is.sown in 
the month of Decemller, and the harvest is reaped on the 
aeventieth or seventy-fifih day. The grain. is large, white, 
and abounding ;.n gluten; its pellicle is thinner and Dot so 
'hard 88 that of the w.heat of the very cold table-lands of 
Mexico. An 001'6- near Victoria generally yields from. 
three th01ll!8Ild to three thousand two hundred pounds 
weight of wheat. The average pred.uce is consequently 
here, asa.t Buenos Ayres, three or four times 88 'much 88 

'tltat of northern countries. Neady sixteenfold of the 
quantity of seed is reaped; while, according to Lavoisier, 

• An tirlpftd dIll _ «frwlh, or .legaL aCll'll of·F'nDIle. of which 1'95 
1I=.1'~. It ia ahDllt Ii acre EJIIliah. 
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the surface of France yields on an average only five or six for 
one, or from one thousand to twelve hundred pounds per 
acre. Notwithstanding this fecundity of the soil, and this 
happy influence of the climate, the culture of the sugar-cane 
is more productive in the valleys of Aragua than that or 
corn. 

La Victoria is traversed by the little river CaJanchas, 
running, not into the Tuy, but into the Rio .Aragua: ii 
thence results that this fine country, producing at once 
sugar and corn, belongs to the basin of the lake of Valen­
cia, to a system of interior rivers not communicating with 
the sea. The quarter of the town west of the RioCa.lan­
chas is called fa ofra baw; it is the most commercial 
part; merchandize is everywhere exhibited, and ranges of 
shops form the streets. Two commercia.l roads pass through 
La Victoria, that of Valencia, or of Porto Cabello, and the 
road of Villa de Cum, or of the plains, called camino de loB 
Llanos. We here find more whites in proportion than at 
Caracas. We visited at sunset the little hill of Calvary, 
where the view is extremely fine and extensive. We dis­
cover on the west the lovely valleys of Aragua, a vast 
space covered with gardens, cultivated fields, clumps of wild 
trees, farms, and hamlets. Turning south and south-east, 
we see, extending as far as the eye can reach, the lofty 
lnountains of La Palma, Guayraima, Tiara, and Guiripa, 
which conceal the immense plains or steppes of CaJabQzo. 
This interior chain stretches westward along the lake of 
Valencia, towards the Villa de Cura, the Cuesta de Y usma., 
and the denticulated mountains of Guigne. It is 'Very 
steep, and constantly covered with that light vapour Which 
in hot climates gives a vivid blue tint to distant objects, 
and, far from concealing their outlines, marks them the 
more strongly. It is believed that amoug the mountains of 
the interio!" :::hain, that of Guayraima reaches an elevation 
of twelve nundred toises. I found in the night of the 
eleventh of February the latitude of La Victoria 100 13' 35", 
the magnetic dip 40'8°, the intensitr of the forces equal to 
236 oscillations in ten minutes of tune, and the variation of 
the needle 4'40 north-east. 

We proceeded slowly on our way by the villages of San 
Mateo, Turmero, and Maraca.y, to the Hacienda de Cura,.a 
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fine plantation befonging to Count Tovar, where we arrived 
on the evening of the fourteenth of February. The valley~ 
which gradually widens, is bordered with hills of calcareous 
tufa, called here tierra blanca. The scientific men of the 
coun~ have made several attempts to calcine this earth, 
mistaking it for the porcelain: earth proceeding from decom­
posed strata of feldspar. We stayed some hours with a 
very intelligent family, named Ustarlz, at Concesion. Their 
house, which contains a collection of choice books, stands 
on an eminence, and is surrounded by plantations of coffee 
and sugar-cane. A grove of balsam-trees (bals&mo.) gives 
coolness and shade to this spot. It was grati.f:Ying to observe 
the great number of scattered houses in the valley inhabited 
by freedmen. In the Spanish colonies, the laws, the insti­
tutions, and the manners, are more favourable to the liberty 
of the negroes than in other European settlements. 

San Mateo, Turmero, and Maracay, are charming vil­
lages, where everything denotes the comfort of the inha­
bitants. We seemed to be transported to the most indus­
trious districts of Ca.talonia. Near San Mateo we find the 
last fields of wheat, and the last mills with horizontal 
hydraulic wheels. A harvest of twenty for. one was ex­
pected; and, as if that produce were but moderate, I was 
asked whether corn yielded more in Prussia. and in Poland. 
:By an error generally prevalent under the tro;pics, the pro­
duce of grain is . supposed to degenerate m advancing 
towards the equator, and harvests are believed to be more 
abundant in northern climates. Since calculations have 
been made on the progress of agriculture in the different 
Ilones, and on the temperatures under the influence of which 
corn will flourish, it has been found that, beyond the 
latitude of 45°, the produce of wheat is nowhere so con­
siderable as on the northern coasts of Africa, and on the 
table-lands of New Grenada, Peru, and Merico. Without 
comparing the mean temperature of the whole year, but 
only the mean temperature of the season which embraces 
the corn cycle of vegetation, we find for three months of 
anmmer,t in the north of Europe, from 15° to 19°; in Bar-

• Amyris elata. 
t The mean beat of the Bummers of Scotland in the environs of 
VOL. I. 2 X 
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'bar.t and in Egypt, from 270 to 29"; .;nthin the tropics, 
betWeen fourteen and three hundred toiaea of height, from 
14° to 25'50 of the centigrade thermometer. 

The fine harvests of Egypt and of Algiers, 88 well as 
those of the valleys of .Aragua and the interior of the island 
of Cuba, snfIiciently prove that the augmentation of heat is 
not prejudicial to the harvest of wheat and other alimentary 
grain, unless it be attended with an exces8 of drought or 
moisture. To this circumstance no doubt we must attri~ 
bute the apparent anomalie8 sometimes observed within the 
tropics, in the lower limit of corn. We are astonished to 
lee, eastward of the Hava.nnah, in the famous district of 
Quatro Villas, that this limit deacends aJmost to the level 
of the ocean; whilst west of the Havannah, on the. slope of 
the mountains of Mexico and Xalapa, at six hundred and 
seventy-seven toise8 of height, the luxuriance of vegetation 
is mch, that wheat does not form ears. At the beginning 
of the Bpa.nish conquest, the corn of Europe W88 cultivated 
with 8Uccesl in leveraJ. regions now suppoSed to be too hot, 
or too damp, for this branch of agriculture. TM Spaniards 
on their first removal to America were little accustomed to 
live on maize. They still adhered to their European habits. 
They did not calculate whether corn would be less profitable 
tha.ti coffee or cotton. They tried seed8. of every kind, 
making experiment8 the more boldly because their reason­
:ingB were 1es8 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 Ca.r&ca8, this culture is of very ancient 
date in the mountainous lands of Toouyo, Quibor, and Bazo-

1j:dinburgh, (lat. 56°), is found again on the table-lands of New GreDada. 
so rich in wheat, at 1400 toiaea of elevation, and at 4· N. latitnde. On 
the other hand, we find the mean temperatore of the valleys of Aragua, 
lat. 10· 13', and of all the plains which &Ie not very elevated in the torrid 
zone, in the IUmmer temperature of Naples and Sicily, !at. 39" to 40" 
Theae figurea indicate the aituation of the isot.heric liDea (linea of the 
IllUDe snmmer heat), and not that of the isothermal liDea (those of equal 
annual temperatore). Considering the quantity of heat received on the 
aame spot of the globe dnring a whole year, the mean temperatures of the' 
valleys of Arapa, and the table-lands of Nell' Greuada. at 300 and 1400 
toises of elevation, correspond to the mean temperatwea of the coutlI at 
W and 45· of latitude. 
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quee1mEito,' which' connect the littoniJ chain with the Siena. 
Nevada of Merida. Wheat is still sucooBBfully cultivated: 
there, and the environs. of the town of TC?CUyo alone export. 
annually' more than eIght thousand qumtals of excellent 
flour. 13ut, though the province of Caracas, in its 'vast ex­
tent, includes several spots very favourable to the cultivation 
of European cOrn, I believe that in general this brllll'Cb. of 
agriculture will never ~uire any great imJlC?rtance there. 
The most temperate valleys are not sufficiently wide ; the)' 
are not real table-lands; and their mean elevation abore the. 
level of the sea is not so considerable but that the iribabitants 
cannot fail to perceive that it is more their interest to estab­
lish plantations of coffee, than to cultivate corn. Flour now' 
comea·to Caracas either from Spain or from the United States. 

The village of Turmero is four leagues distant from San 
Mateo. The road: leads through plantations of sugar, indigo, 
cotton, and coffee. The regUlaiity observable in the con.' 
struction of the villages, reminded us that they aJ.l owe 
their'Origin.to monks and missions. The streets are straight 
and parallel, crossing each other at right angles; and the' 
churCh is invariably erected in the great square, situated in' 
the centre of the village. The church of Turmel'O is a 
:fine edifice, but overloaded with &1'Chitectural ornaments. 
Bince the missionaries have been replaced by vica.ra, the 
whites have mingled their habitations with thOle of the 
Indians. The latter are graduaJ.ly disappearing as a sepa­
rate race; that is to say, tliey are represented in the general 
statement of the population by the Mestizoes and the Zam­
boes, whose numoers daily increase. I still found, ·however, 
four thousand tributary Indians in the vaJ.leys of Aragua. 
Those of Turmero and Guacara are the most numerous. 
They are of limaJ.l stature, but less ~uat than -the Chaymas; 
their eyes denote more vivacity and mtelligence, owing leaa 
perhaps to a diversity in the race, than to a superior state. 
of civilization. They work like freemen by the d&y. Though 
active and laborious durin~ the. short time they aJ.lot to 
labour, yet what they earn m two months is spent in one 
week, in the purchaae of strong liquors at the aman inns, of 
which unhappily the numbers daily increase. 

We saw at Turmero the remains of the asaembled militia. 
. 2x2 

DlgIIlZed by Coogle 



of the country, and their appearance alone slilliciently indio 
cated that these vall~ had enjoyed for ages undisturbed 
peace. The capitan-general, in order to give a new impulse 
to the military service, had. ordered a grand review; and the 
battalion of 1imnero, in a mock fight, had fired on that of 
La Victoria. Our host, a lieutenant of the militia, was 
never weary of describing to us the danger of these 
manmuvres, which seemed more burlesque than imposing. 
With what rapidity do nations, apparently the most pacific, 
acquire military habits! Twelve l:: afterwards, those 
valleys of Aragua, those peaooful p. of La Victoria and 
Turrilero, the clefile of Cabrera, and the fertile banks of the 
Jake of Valencia, became the scenes of obstinate and san· 
guinary conflicts between the natives and the troops of the 
mother-country. 

South of 1.Urmero, a mass of limestone mountains ad. 
1'lmces 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 11f the.pro­
vince. Near Guayavita, brown iron-ore has been'Qiscovered. 
To the north of Turmero, a granitic summit (the Chuao) 
rises in the Cordillera of the coast, from the to).> of which 
we discern at once the sea and the lake of ValenCl&. Cro88-
ing this rocky ridge, which runs towards the west farther 
than the eye can reach, paths somewhat difficult lead to 
the rich plantations of cacao on the coast, to Chorom, Tu· 
riamo, and Ocumare, noted alike for the fertility of the soil 
and the insalubrity of their climate. Turmero, Maracay, 
Cum, Guacara, every point of the valley of Aragua; has its 
mountain·road, which terminates at one of the small ports 
on the coast. 

On quitting the village of Turmero, we discover. at a 
league distant, an object. which appears at the horizon like 
a: round hillock, or tumulus, covered with vegetation. It is 
neither a hill, nor a group of trees close to each other. but 
one single tree, the famous zamang del Guayt"e, known 
throughout the province for the enormous extent of its 
branches, which form a. helllispheric head five hundred and 
seventy-six feet in circumferonce. The zamang is a fine 
apeeiea of mimoaa,. and ita tortuous branches are divided by 
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. bifurcation. Its delicatll and tender foliage was agreeably 
relieved on the azure of the sky. We stopped a long 
time under this vegetable root: The trunk of the ZIIoIIl&Dg' 
del Guayre,· wbieh is found on the road from Turmero to 
Maracay, is onll sixty feet high, and nine thiek; but its 
real beauty ~ts in the form of its head.. The branches 
extend lili.:e an immElW!e umbreDa, and bend. toward the 
.ground., from which theY' remain at a uniform. distance of 
twelve or fifteen feet. The circumference of this head is so 

. regular, that, having traced different diameters, I found 
.them one hundred. and niDety-two and one hundred and 
eighty-six feet. One side of the tree was entirely stripped 
of its f~ owing to the drought; but on the other side 
there remained both leaves and flowers. Tillamlsiaa, loran­
them, Cactus Pitahaya, and other parasite plants, cover its 
.branches, and crack the bark.. The inbaDitantll of these 
villages, but particularly the Indians, hold in veneration the 
Z&lD8Dg del Guayre, which the firat conquerors found almost 
in the same state in which it now remains. Since it has 
been obseryed with attention, no change has appeared in its 
thiekneas or height. This zamang must be at :least as old 
as the Orotava dragon-tree. There is something solemn 
and majestic in the aspect of aged trees; and the violation of 
these monuments of nature is severelY' punished in countries 
destitute of monuments of arl. We beard with satisfaction 
that the present proJ.>rietor of the zam&ng had brought an 
action against a cultivator who had been ~ty of cutting 
off a branch. The C3WIe was tried., and the tribunal con­
demned the offender. We find near Tunnero and the Haci­
enda de CUra other zamanga, having trunks larger than 
that of Guayre, but their hemispherical heada 81"8 DDt of 
equal. exteo.t. . 

The culture and population of the plains augment in the 
direction of Cura and Guacara, on the northern side of the 
lake. The valleys of Aragua contain more than 52,000 
inhabitants, on a spaee thirteen leagues in!ength, and two 
in width. This is a relative po:p,ulation of two thousand. 
. souls on a square league. The village, or rather the small 

• The rm- of La Gaape; -, beinr tile IJuHaD. lIIIIIIe foI' die 
genera mimosa. deuwatbu., UId IICaeia. The fIl- where the tree ja 
found is called El Gaape. 
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town- of Ma.racay was heretofore the centre of the indigo 
plantations, when this branch of colonial industry was in its 
greatest prosperity. The houses are all of masonry, and 
every court contains cocoa-trees, which rise above the habi. 
tations. The aspect of general wealth is still more striking 
at M8.l'IWay, than at Turmero. The anil, or indigo, of these 
provinces nas always been considered in commerce as equal 
and sometimes superior to that of Guatemala. The indigi) 
plant im,Poverishes the soil, where it is cultivated during a 
long Benes of years, more than any other. The lands or 
Maracay, Tapatapa, and Turmero, are looked upon as ex­
hausted; and indeed the produce of indigo has been con­
stantly decreasing. But in pro~on as it has diminished 
in the valleys of .Aragua, it has mcreased in the province of 
V &rinas, and in the burning plains of Cucuta, where, on 
the banks of the Rio Tachira, virgin land yields an abun­
dant produce, of the richest colour. 

We arrived very late at Maracay, and the }.lersons to 
whom we were recommended were absent. The inhabitants 
perceiving our embarrassmeut, contended with each other 
m 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 desirous of repeating it again, that 
the Spanish colonies are the land of hospitality; they are 
so even in those places where industry and commerce have 
diffused wealth and improvement. A family of Canarians 
received us with the most amiable cordiality; an excellent 
repast was prepared, and everything was carefully avoided 
thAt might act as any refltraint on us. The master of tho 
house, Don Alexandro Gonzales, 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 Rio 
Negro we should proceed by the banks of the Orinoco to 
Angostura, where her husband was. We were to bear to him 
the tidings of the birth of his. first child. In those countries. 
as among the ancients, travellers are regarded as the safest 
means of communication. There are indeed ,Posts estab­
lished, but they make such great circuits that pnvate persons 
seldom entrust them with letters for the llanos or savannahs 
of the interior. The child was brought to us at the moment 
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of our departure: we had seen him asleep at night, but it 
was deemed indispensable that we should see him awake in . 
the morning. We promised to describe 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, amidst so many cares of another kind, 
we might well forget the colour of her child's eyes." 

On the road from Maracay to the Haciend& 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 south­
ward into the plain. It is the promontory of Portachuelo 
which would alinost close the valley, were it not separated 
by a narrow defile from the rock of La Cabrera. This place 
has acquired a. sad. celebritr in the late revolutionary wars 
of Caracas; each party haVIng obstinately disputed its pos­
session, as opening the way to Valencia, and to the LI.a.D.os. 
La Cabrera now forms a. peninsula: not sixty [ears ago it 
was a rock, island in the lake, the waters 0 which gra­
dually diminish. We spent seven very agreeable days at 
the Hacienda da Cura, in a, small habitation surrounded by 
. thickets. 

We lived after the manner of the rich in this country; 
we bathed twice, slept three times, and made three mea.ls 
in the twenty-four hours. The temperature of the water 
()f the lake is rather warm, being from twenty-four to 
twenty-five degrees; but there is another cool aad delicious 
tJathing-place at Tom&, under the shade of ceibas and large 
zamangs, in a torrent gushi.ng from the granitic mountains 
of the Rincon del Diablo. In entering this bath, we had 
n:ot to fear the sting of insects, but to guard against the 
little brown hairs which cover the pods of the Dolichos 
pruriena. When these small hairs, well characterised by 
the name of picapica, stick to the body, they excite a violent 
irritation on the skin; the dart is felt, but the cause is 
unperceived. 

Near Cum we found all the people occupied in clearing 
the ground covered with mimosa., sterculia, and Coccoloba. 
excoriata, for the purpose of extending the cultivation of 
cotton. This product, which partly supplies the place of 
indigo, has succeeded 80 well during some years, that the 

. '<Otton-tree now grows wild on the borders of the lake of 
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Valencia. We have found shrubs of eight~ ten fe8t'1IiIlh' 
entwined with bignonia and other ligneous creepers. The 
exportation of cotton from Camcaa, however, is yet of smiIll. 
importance. It amounted at an average at La Guayra 
8C&1'Cely to three or four hundred thousand J.lOUDds in a 
year; but including all the porta of the Capita.nia-general, it 
aroae, on account of the :flourishing culture of Cariaco, Nueva 
Barcelona, and Maracaybo, to more than 22,000 quintala. 
The cotton of the valleys of ~ is of fine quality, being 
inferior only to that of Brazil; fOr it is prefen-ed to that of 
Carthagena, St. Domingo, and the Caribbee blanda. The 
cultivation of cotton extends on one Bide of the lake from 
Maracay to Valencia; and on the other from Guayca to 
Guigu.e. ~e large plantations yield from sixty to seventy 
thousand pounds a year . 
. During our stay at Curs. we made numerous excursions 

to the rocky islands (which riae 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 dati­
gerous 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 pro­
gress of agriculture, but at the increaae of a free laborious 
POI?ulation, accustomed to toil, and too poor to rely on the 
&BSlBtance of slaves. White and mulatto farmers'had every­
where small separate establishments. Our host, whose 
fhther had a revenue of 40,000. piastres, p088essed more 
lands· than he could clear;' he distributed them in the 
valleys of.Aragua among ~or families who chose to appll'· 
themaelves to the cultivation of cotton. He endeavoured 
to surround biB ample :plantations with freemen, who, . 
working as they choae, elther in their own land or in the 
neighbouring plantations, supplied him with day-labourers 
at the time of harvest. Nobly occupied on the means best 
adapted grad1ll!lly to extinguisli the slavery of the blacks in 
theae provinces, Count 1fovar :flattered himself with the 
double hope of rendering slaves less necessary to the land­
holders, and furnishing the freedmen with opportunities or' 
becoming farmers. On departing for Europe he had par-' 
celled out and let a ~ of the lands of Cur&., which extend 
towards the west at the foot of the rock of Las VirueJaa.' 
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Four years after, at his return to America, he found on this 
spot, finely cultivated in cotton, a little hamlet of thirty or 
forty houses, which is called Punta Zamuro, and which we 
visited with him. The inhabitants of this hamlet are almost 
all mulattos, 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 funega 
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 dispose of it even before the harvest; 
and the il.dvances, inade by rich neighbours, place the 
debtor in a situation of dependence, which frequently 
obliges him to offer his services as a labourer. The price 
of labour is cheaper here than in France. A freeman, 
working as a day-labourer (peon), is paid in the valleys of 
Aragua and in the llanos four or five piastres per month, 
not including food, which is very cheap on account of the 
abundance of meat and vegetables. I love to dwell on 
these details of colonil!J. industry, because they serve to 
prove to the inhabitants of EurOpe, a met which to the 
enlightened inhabitants of·the colonies has long ceased to 
be doubtful, viz., that the continent of Spanish America can 
produce sugar, cotton, and indigo by free hands, and that 
the unhappy slaves are capable of becoming peasants, 
farmers, and landholders. . 

mm OJ' TOL. I. 
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