

















































































































































































































































































































































































































































































































































































































































































































































































































































































































AVERAGE OF THE ELEVATIONS. 291

meridians of 75° and 77°, at 2450 toises; the Andes* (at
Peru, Quito, and New Grenada), at 1850 toises ; the summit
of the Alps and Pyrenees at 1150 toises. The difference of
the mean height of the Cordilleras (between 5° north -and
2° south lat.) and the Swiss Alps, is consequently 200 toises
less than the difference of their loftiest summits; and in
comparing the passes of the Alps, we see that their average
height is nearly the same, although peak Nethou is 600
toises lower than Mont Blanc and Mont Rosa. Between
the Himalayat and the Andes, on the contrary, (considering
those chains in the limits which I have just indicated), the
difference between the mean height of the ridges and that
of the loftiest summits presents nearly the same proportions.

Taking an analogous view of the groups of mountains
at the east of the Andes, we find the average height of
the coast-chain of Venezuela to be 750 toises; of the Sierra
Parime, 500 toises; of the Brazilian group, 400 toises;
whence it follows that the mountains of the eastern region
of South America, between the tropics, are, when compared
to the medium elevation of the Andes, in the relation of
one to three.

The following is the result of some numerical statements,
the comparison of which affords more precise ideas on the
structure of mountains in general.}

* In the passage of Quindiu, between the valley of the Magdalena and
that of the Rio Cauca, I fonnd the culminant point (la Garita del Parama),
to be 1798 toises ; it is however, regarded as one of the least elevated.
The passages of the Andes of Guanacas, Guamani, and Micuipampa, are
respectively 2300, 1713, and 1817 toises above sea-level. Even in 33°
south latitude, the road across the Andes between Mendoza and Valpa-
raiso is 1987 toises high. I do not mention the Col de 1’Assuay, where I
passed, near la Ladera de Cadlud, on a ridge 2428 toises high, because it
is a passage on a tranverse ridge joining two parallel chaina.

T The passes of the Himalaya that lead from Chinese Tartary into Hin-
dostan (Nitee-Ghaut, Bamsaru, &c.), are from 2400 to 2700 toises high.

+ The Cols or passes indicate the minimum of the height tp which the
ridge of the mountains lowers in a particular country. Now, looking at
the principal passes of the Alps of Switzerland (Col Terret, 1191 toises;
Mont Cenis, 1060 toises; Great Saint Bernard, 1246 toises; Simplon,
1029 toises ; and on the neck of the Pyreenees, Benasque, 1231 toises ;
Pinede, 1291 toises; Gavarnic, 1197 toises; Cavarcre, 1151 toises; it
would be difficult to affim that the Pyrenees are lower than the average
height of the Swiss Alps.

U 2



292 WEIGITS OF VARIOUS RANGES.

Proportion of
the mean

The highest | Mean height | Licight of th
NAMES OF THE CHAINS OF sumrlﬁhs. of the ridge. lﬁdfﬂ.c‘: m’e

MOUNTAILNS. thal ot the
highest
summits.

Himalayas (between N. lat. 30° 18:
and 81° 53, and long. 75° 23

a0d 770 38) wovvvessssssssrsrsereeeseeseces | 40266, [ 2450t | 1 : 1'6

Cordillera of the Andes (between
lat. 5° and 2° S. ceecesmrersrernnenee | 3350t | 1850¢. | 1 : 18

Alps of Switzerland ......covirveeriennees | 24508 | 1150 8. | 1 : 21
PYICNEES .....covuemrsenssssssssssssssnsiessssnrenss | 1787 &0 [ 11506, | 1 : 15
Littoral Chain of Venezuela ............ | 1350 t. #50t. | 1:18

Group of the Mountains of the
Pufiiie: s | 1000 500t. | 1:26

Group of the Mountains of Brazil .. 900 t. 500t. | 1:23

If we distinguish among the mountains those which rise
sporadically, and form small insulated systems,* and those
that mke part of a continued chain,} we find that, notwith-
standing the immense heighti of the summits of some
insulated systems, the culminant points of the whole globe
belong to continuous chains,—to the Cordilleras of Central
Asia, and South America.

In that part of the Andes with which I am best ac-
quainted, between 8° south lat., and 21° north lat., all the

* Asthe groups of the Canaries, the Azores, the Sandwich Islands,
the Monts-Dorés, and the Euganean mountains.

+ The Himalayas, the Alps, and the Andes.

¥ Among the insulated systems, or sporadic mountains, Mowna-
Roa is generally regarded as the most elevated summit of the Sandwich
Islands. Its height is computed at 2500 toises, and vet at some seasons
it is entirely free from snow. An exact measure of this summit, situated

in very frequented latitudes, has for 25 years, been desired j in b
naturalists and geologists, JoaTk ed in vain by
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colossal summits are of trachyte. It may almost be admitted
as a general rule, that whenever the mass of mountains rises
in that region of the tropics much above the limit of per-
petual snow (2300—2470 toises), the rocks commonly
called primitive (for instance, gneiss-granite or mica-slate)
disappear, and the summits are of trachyte or trappean-
porphyry. I know only a few rare exceptions to this
law, and they occur in the Cordilleras of Quito, where the
Nevados of Conderasto and Cuvillan, situated opposite to
the trachytic Chimborazo, are composed of mica-slate, and
contain veins of sulphuret of silver. Thus in the groups of
detached mountains which rise abruptly from the plains,
the loftiest summits, such as Mowna-Roa, the Peak of
Teneriffe, Etna, and the Peak of the Azores, present
only recent volcanic rocks. It would, however, be an
error to extend that law to every other continent, and to
admit, as a general rule, that, in every zone, the greatest
elevations have produced trachytic domes: gneiss-granite
and mica-slate constitute the summits of the ridge, in the
almost insulated group of the Sierra Nevada of Grenada and
the Peak of Malhacen,* as they also do in the continuous
chain of the Alps, the Pyrenees, and probably the Hima-
layasi. These phenomena, discordant in appearance, are
possibly all effects of the same cause: granite, gneiss, and
all the so-styled primitive Neptunian mountains, may pos-
sibly owe their origin to volcanic forces, as well as the
trachytes ; but to forces of which the action resembles less
the still-burning volcanoes of our days, ejecting lava, which
at the moment of its eruption comes immediately into
contact with the atmospheric air; but it is not here my
purpose to discuss this great theoretic question.

After having examined the general structure of South
America according to considerations of comparative geology,

* This peak, according to the survey of M. Clemente Roxas, is 1826
toises above the level of the sea, consequently 39 toises higher than the
loftiest summit of the Pyrenees (the granitic peak of Nethou), and 83
toises lower than the trachytic peak of Teueriffe. The Sierra Nevada of
Grenada forms a system of mountains of mica-slate, passing to gneiss
and clay-slate, and containing shelves of euphotide and greenstone.

t If we may judge from the specimens of rocks collected in the gorge,
and passes of the Himalayas, or rolled down by the torrents.



994, _ THE ANDES.

T shall proceed to notice separately the different systems of
mountains and plains, the mutual connection of which has
so powerful an influence on the state of industry and com-
merce in the nations of the New Continent. I shall give
only a general view of the systems situated b'eyond. the
limits of the region which forms the special object of this
memoir. Geology being essentially founded on the study
of the relations of juxtaposition and place, I could not
treat of the littoral chain and the chain of the Parime
separately, without touching on the other systems south
and west of Venezuela.

A. Systems of DMountains.

I. Corprnrnenas oF THE ANDES. This i1s the most
continuous, the longest, the most uniform in its direction
from south to north and north-north-west, of any chain of
the globe. It approaches the north and south poles at
unequal distances of from 22° to 33°. Its development
is from 2800 to 3000 leagues, (20 to a degree,) a length
equal to the distance from Cape Finisterre in Galicia to the
north-east cape (Tschuktschoi-Noss) of Asia. Somewhat
-less than one half of this chain belongs to South America,
and runs along its western shores. North of the isthmus
of Cupica and of Panama, after an immense lowering, it
~assumes the appearance of a nearly central ridge, form-
ing a rocky dyke that joins the great continent of
North America to the southern continent. The low lands
on the east of the Andes of Guatimala and New Spain,
appear to have been overwhelmed by the ocean, and now
form the bottom of the Caribbean Sea. As the continent
beyond the parallel of Florida again widens towards the
east, the Cordilleras of Durango and New Mexico, as well
as the Rocky Mountains, merely a continuation of those
Cordilleras, appear to be thrown still further westward,
that is, towards the coast of the Pacific Ocean ; but they
still remain eight or ten times more remote from it than
m the southern hemisphere. We may consider as the
two extremities of the Andes, the rock or granitic island of
D{ego Ramirez, south of Cape Horn, and the mountains
Jying at the mouth of Mackenzie River, (lat 69°, long.
1303°), more than twelve degrees west of the- greenstone
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mountains, known by the name of the Copper Mountains,
visited by Captain Iranklin. The colossal peak of Saint
Elias and that of Mount Fairweather, in New Norfolk, do
not, properly speaking, belong to the northern prolongation
of the Cordilleras of the Andes, but to a parallel chain (the
maritime Alps of the north-west coast), stretching towards
the peninsula of California, and connected by transversal
ridges with a mountainous land, between 45° and 53° of
latitude, with the Andes of New Mexico (Rocky Moun-
tains). In South America the mean breadth of the Cor-
dillera of the Andesis from 18 to 22 leagues.* It is only
in the knots of the mountains, that is where the Cordillera
‘is swelled by side-groups or divided into several chains
nearly parallel, and re-uniting at intervals, for instance, on
the south of the lake of Titicaca, that it is more than 100
to 120 leagues broad, in a direction perpendicular to its axis:
The Andes of South America bound the plains of the
Orinoco, the Amazon, and the Rio de la Plata, on the west,
like a rocky wall raised across a crevice 1300 leagues long,
and stretching from south to morth. This upheaved part
(if I may be permitted to use an expression founded on a
geological hypothesis), comprises a surface of 58,900 square
leagues, between the parallel of Cape Pilesar, and the
northern Choco. To form an idea of the variety of rocks
which this space may furnish for the observation of the
traveller, we must recollect that the Pyrenees, according
to the.observations of M. Charpentier, occupy only 768
square sea leagues.

The name of Andes in the Quichua language (which wants
the consonants d, f,and ¢) Antis, or Ante, appears to me to be
derived from the Peruvian word anta, signifying copper or
metal in general. Ania chacra signifies mine of copper;
antacuri, copper mixed with gold; and puca anta, copper,
or red metal. As the group of the Altai mountainst takes

* The breadth of this immense chain is a phenomenon well worthy of
attention. The Swiss Alps extend, in the Grisons and in the Tyrol, to a
breadth of 36 and 40 leagues, both in the meridians of the lake of
Como, the canton of Appenzell, and in the meridian of Bassano and
Tegernsee.
~°F Klaproth, Asia polyglotta, p. 211. It appears to me less probable
that the tribe of the Antis gave its name to the mountains of Peru.
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its name from the Turkish word alfor or alfyn, in the same
manner the Cordilleras may have been termed “ Copper-
country,” or Anti-suyu, on account of the abund_a-nce of
that metal, which the Peruvians employed for- their tools.
The Inca Garcilasso, who was the son of a Peruvian princess,
and who wrote the history of his native country in the
first years of the conquest, gives no etymology of the
name of the Andes. He only opposes Anti-suyu, or the
region of summits covered with cternal snow (ritiseca), to
the plains or Yuncas, that is, to the lower region c:t Peru.
The etymology of the name of the largest mountain chain
of the globe cannot be devoid of interest to the minera-
logic geographer.

The structure of the Cordillera of the Andes, that is,
its division into several chains nearly parallel, which are
again joined by knots of mountains, is very remarkable.
On our maps this structure is indicated but imperfectly ;
and what La Condamine and Bouguer merely guessed,
during their long visit to the table-land of Quito, has been
generalized and ill-interpreted by those who have described
the whole chain according to the type of the equatorial Andes.
The following is the most accurate information I could
collect by my own researches, and an active correspondence
of twenty years with the inhabitants of Spanish America.
The group of islands called Tierra del Fuego, in which the
chain of the Andes begins, is a plain extending from Cape
Espiritu Santo as far as the canal of San Sebastian. The
country on the west of this canal, between Cape San
Valentino and Cape Pilares, is bristled with granitic moun-
tains covered (from the Morro de San Agueda to Cabo
Redondo) with calcareous shells. Navigators have greatly
exaggerated the height of the mountains of Tierra del
Fuego, among which there appears to be a volcano still
bummg_. M. de Churruca found the height of the western
peak ot Cape Plla}'es (lat. 52° 45 south) only 218 toises;
even Cape Horn is probably not more than 500 toises*
h1g11_. The plain ex.tends on the northern shore of the
Straits of Magellan, from the Virgin’s Cape to Cabo Negro;

* Tt is very distinct!

caleulating the effects
498 toises.

Y e at the distance of G0 miles, which, without
of terrestial refraction, would give it a height of
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