










































































































































































































































































































































































































































































































































































































A \ERAGE OF THE :EJJEV A.TIONS. 

thrice exceeding the height ?f l\font Blanc, belon.g only to 
the loncritudinal chain vvh1ch bounds the bas1n of the 
Pacific Ocean, fro1n 55° south to 68° north latitude, that is 
to say, the Cordillera of the .Andes. The only 
group that can be with snovvy s.uminits of the 
equinoctial Andes, and attains the of. nearly 
3000 toises, is the Sierra de Santa 1\farta; It IS not situated 
on the east of the Cordilleras, but between the prolongation 
of two of their branches, those of Merida and V eragua. 
The Cordilleru,s, where they bound the Caribbean Sea, in 
that part w·bich we designate by the name of Coast Chain 
of Venezuela, do not attain the extraordinary height (2500 
toises) which they reach in their prolongation towards Chita 
and 1\!erida. Considering separately the groups of the east, 
those of the shore of Venezuela, of the Parime, and Brazil, 
we see their height diminish from north to south. The 
highest suminits of each· group are the Silla de Caracas 
(1350 toises), the peak of Duida (1300 toises), the Itacolumi 
and the I tam be * (900 toises). But, as I have elsewhere 
observed, it would be erroneous to judge the height of a chain 
<?f mountains solely fron1 that of the most lofty suminits. 
The peak of the Himalayas, accurate} y measured, is 676 
toises higher than Chimborazo; Chin1borazo is 900 toises 
higher than Mont Blanc; and Mont Blanc 653 toises 
higher than the peak of N ethou.t These differences do not 
furnish the relative average heights of the Himalayas, the 
Andes, the Alps the th.at is, the height of the 
back of the mountains, on ·wh1ch arise the peaks, needles, 
pyram1ds, or rounded domes. It is that part of the back 
where are made, w·.hich furnishes a precise n1easure 
of the m1n1mum of the he1ght of the o-reat chains. In com­
paring the whole of my measures 'vith those of Moorcroft, 
Webb, Saussure, and Raruond, I estitnate the 

hmght of the top of the Himalayas, between the 

* . . the measure of MM. Spix and Martins the Itambe de 
Villa de Pnnctpe 1s 5590 feet high. ' 

t The Peak Iewahir, lat. 30° 22' 19" . long o 35' t f p. · 
H · h 4026 · d. ' · 1 eas o ans. e_:g t . tmses, accor mg to lVIM. Hodgson and 

+ Thts also peak of Anethou or Malahita, or eastern peak 
of Maladetta, 1s the htghest summit of the Pyrenees. It rises 1787 toises 
and consequently exceeds Mont Perdu by ·40 toises. ' 
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meridians of 75° a.nd 77°, at 2450 toises ; the Andes* (at 
Peru, Quito, and New Grenada), at ~850 toises; ~he summit_ 
of the Alps and Pyrenees a~ ~150 to1ses. The d1:fference of 
the mean height of the Corihlleras (between 5° l:J.Orth -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, 've see that their average 
height is nearly the same, although peak N ethou is 600 
toises lo\ver than Mont Blanc and Mont Rosa. Between 
the I-Iimalayat and the Andes, on the contrary, (considering 
those chains in the lin1its which I have just indicated), the 
difference between the mean height of the ridges and that 
ef the loftiest sumn1its presents nearly the same proportions. 

Taking an analogous view .of the groups of 1nountains 
at the _east of the Andes, we find the average height of 
the coast-chain of Venezuela to be 7 50 toises ; of the Sierra · 
Parin1e, 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 cotnparison of which affords 1nore precise ideas on the 
structure of n1ountains in general.t 

* 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 P 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 • 
. t The Cols or pa~ses indicat~ the mi?imum of the height ~ which the · · 

r1dge of the mountams lowers 1n a part1eular 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; Cavarere, 1151 toises; it 
would be difficult to affirm that the Pyrenees are lower than. the. average 
height of the Swiss Alps. . . 

u2 
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NAMES OF TilE CRA1NS OF 
liOUl'TAl~S. 

Proportion or 
the mean 

T11e hl~rhcst Mean bei~ht heir,ht of the 
summits. of the ridge. ridges to 

that o t the 
highest 

summits. 

---------------------------1-------i--------~---------
Himalayas (between N. lat. 30° 18' 

and 31° 53', and long. 75° 23' 
and 77° 38') •... .... .... ......... ... .... .. . . 4026 t. 2450 t. 1 : 1·6 

Cordillera of the Andes (between 
lat. 5° nnd 2° S. ........................ 3350 t. 1850 t. 1 : 1·8 

Alps of Switzerland ........................ 2450 t. 1150 t. 1 : 2·1 

Pyrenees............................................ 1787 t. 1150 t. 1 : 1·5 

Littoral Chain of Venezuela. .... .... .... 1350 t. 750 t. 1 : 1·8 

Group of the ~Iountains cf the 
Pari me ........ ............ ........ .. .. ........ 1300 t. 500 t. 1 : 2·6 

Group of the ~Iountains of Brazil .• 900 t. 500 t. 1 : 2·3 

If we distinguish nmong the mountains those ·which rise 
sporadically, and form small insulated systems,% and. those 
that n1ke part of a continued chain,t we find that, not,vith­
standing the im1nense heightt of the summits of some 
insulated systems, the cuhninant points of the 'vhole globe 
belong to continuous chains,-to the Cordilleras of Central 
Asia, ancl South America. 

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

* As the groups of the Canaries, the Azores, the Sandwich Islands, 
the Monts-Dort!s, and the Euganean mountains. -

t The Himalayas, the Alps, and the AndP.s. 
::: ~mong the insulated systems, or sporadic mountains, Mowna­

Roa 1s generally regarded as the most elevated summit of the Sandwich 
~sl.ands.. Its height is computed at 2500 toises, and yet at some seasons 
1t 1s entirely fl'ee from snow. An exact measure of this summit situated 
in very frequented latitudes, has for 25 years been desired in' vain by 
naturalists and geologists. ' 
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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 tbe su1nn1its are of traehyte or trappea.n­
porph yry. I know only a fe,v rare exceptions to this 
law, and they occur in the Cordilleras of Quito, 'vhere the 
N evados of Conderasto and Cuvillan, situated opposite to 
the trachytic Chitnborazo, are composed of mica-slate, and 
contain veins of sulphuret of silver. Thus in the groups of 
detached 1nountains which rise abruptly from the plains, 
the loftiest stunmits, such as 1\io,vna-Roa., the Peak of 
Teneriire, 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, thn.t, in every zone, the greatest 
eleYations have produced trachytic do1nes: gneiss-granite 
and 1nica-slate constitute the summits of the ridge, in the 
ahnost insulated group of the SierraN evada of Grenada and 
the Peal\ of Malhacen, * as they also do in the continuous 
cha-in of the Alps, the Pyrenees, and probably the Hima­
layast. These phenomena, discordant in appearance, are 
possibly all effects of the san1e cause: granite, gneiss, and 
all the so-styled prhnitive Neptunian 1nountains, may pos­
sibly O\Ve their origin to volcanic forces, as \Yell as the 
trachytes; but to forces of which the action resembles less 
the still-burning volcanoes of our days, ejecting lava., which 
at the 1non1ent of its eruption comes immediately into 
contact \vith . the attnospberic 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 co1nparative geology, 

* This peak, according to the survey of M. Clemente Roxns, is 1826 
toises above the level of the sea, consequently 39 toises higher than the 
loftiest summit of the Pyrenees (the g1·anitic peak of Nethou), and 83 
toises lower than the trachytic peak of Teueriffe. The Sie1·ra Ne,·ada 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 pas~es of the Himalayas, or rolled down by the torrents. 
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I shall proceed to 1:otice separat .ly the di~erent sy~t~n1s of 
mountains and pla.ms, the 1nutual connec~1on of 'vh1ch has 
so powerful an influence on t~e state o~ Industry and co.n1-
merce in the nations of the N e'v Cont1nent. I shall gn e 
only a general yiew o~ the S) stems situ~ted ~eyoncl t~e 
limits of the reg1on w·h1ch forn1s the special obJect of th1s 
men1oir. Geoloo-y beinO' essentially founded on .the study 
of the relation.s

0
• of ju~ta.position and r.lace, I co:ulcl ?ot 

treat of the littoral chain and the chain of the Parune 
separately, without touching on the other syste1ns south 
and west of Venezuela. 

A. Systems of Mountains. 
I. CoRDILLERAS OF THE ANDES. This is the most 

continuous, the longest, the n1ost uniform in its direction 
from south to north and north-north-,.vest, 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 Ca.pe Finisterre in Galicia. to the 
north-east . cape (Tscbuktschoi-~ oss) of Asia. Somewhat 

. less than one half of this chain belongs to South America, 
and runs along its \vestern 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 n. rocky dyke tha~ joins the great continent of 
North America to the southern continent. The lo\v lands 
on the east of the Andes of Guatin1ala 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 p~rallel of Florida again widens towards the 
east, the Cordilleras of Durango and New l\iexico, as well 
as the Rocky 1\1ountains, merely a continuation of those 
Cordilleras, appear to be thrown ·still further \vestward 
th.at is, to.war~s the coast .of the Pacific Ocean ; but they 
still remam e1gbt or ten t1mes more remote fron1 it tha,n 
in the so~t~ern hemisphere. We may . consider as the 
t':o extrem1~es of the Andes, the rock or granitic island of 

' D~ego R.am1rez, south of Cape Horn, and the mountains 
.lyn1g at the mouth of JYiackenzie River (lat 69° lono­
'130~0), D?-Ore than tw~lve degrees west of the · _ gree~sto;~ 



ORIGIN O;F THE NAME. , . 295 

. mountains, known by the name of the Copper Mountains, 
visited by Captain Franklin. The colossal peak of Saint 
Elias and that of Mount Fairweath~r, in New Norfolk, do 
not, properly speaking, belong to the northern prolongation 

·.of the Cordilleras of the Andes, but to a parallel chain (the 
n1aritime Alps of the north-V'irest coast), stretching towards 
the peninsula of California, and connected by transversal 
ridges with a 1nountainous land, between 45° and '53° of 
latitude, with the Andes of New :Th1exico (Rocky l\1oun­
tains ). In South America the mean breadth of the Cor­
dillera of the Andes is fron1 18 to 22 leagues.* It is only 
in the knots of the 1nountains, that is where the Cordillera 

· jg si;elled 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, tha:t 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 An1azon, and the Rio de la Plata, on the west, 
like a rocky lrall raised across a crevice 1300 leagues long, 
and stretching from south to north. This upheaved pa~t 
(if I n1ay be permitted to use an expression founded on a 
geological hypothesis), compr~ses a surface of 58,900 square 
leagues, bet\-reen the parallel of Cape Pilesar, and th_e 
northern Choco. To for1n an idea of the varietv of rocks 
which this space may furnish for the observat1on of ,the 
traveller, we must recollect that the .Pyrenees, according 
to the. observations of l\1. Charpentier, occupy only 768 
square sea leagues. . 

The na1ne of Andes in the Quichua language (which wants 
the consonants d,j, and g) Antis, or Ante, appears to me to be 
derived from the Peruvian word anta, signifying copper or 
metal in general. Anta cl1acra signifies nUn.e of copper; 
rantacuri, copper mixed with gold; and puca anta, copper, 
o~ red metal. As the group of the Altai mountainst tak~s 

* 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 Qf 
Como, the canton of Appenzell, and in the meridian of Bassano anH 
'J;egernsee. 
. t Klaproth. Asia polyglotta, p. 211. . It a_ppea~s to me less probable 
tl1at the tribe of the 'Antis gave its name to the mountains of ~eru. .. .· 
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its name fron1 the Turkish word alto1' or al~yn, in the same 
n1am1er the Cordilleras may have been termed " Copper­
country," or Anti-suyu,, on _account of the abunc~n.nce of 
that metal which the Peruv1ans employed for their tools. 
The Inca Garcilasso, 'vho ''as 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 
natne of the Andes. He only opposes Anti-suyu, or the 
reO'ion of sumn1its covered 'vith eternal snow (ritiseca), to 
th~ plains or Yuncas, that is, to the low·er region ~f Per~. 
~'he etytnoloo-y of the nan1e of the largest 1nounta1n cha1n 
of the globee 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 near]y parallel, ·which are 
again joined by knots of mountains, is very remarkable. 
On our n1aps this structure is indicn,ted but in1perfectly; 
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 n1ost accurate information I could 
collect by my o'vn researches, and an active correspondence 
of t''enty years with the inhabitants of Spanish A1nerica. 
The group of islands called Tierra del Fuego, in which the 
cbai?-. of the Andes begins, is n plain extending fro1n Cape 
Esprr1tu Santo as far as t.he canal of San Sebastian. The 
countr~ on the 'vest of this canal, betw·een Cape San 
V alenttno and Cape Pilares, is bristled with granitic n1oun­
tains covered ( frotn the l\iorro de San A O'Ueda to Cabo 
Redondo) \lith calca;eous shells. N avigato~s have greatly 
exaggerated the height of the mountains of Tierra del 
Fue~o, an1ong which there appears to be a volcano still 
burmnf?. }1. d~ Churruca found the height of the ·western 
peak ot Cape P1la~'es (lat. 52° 45' south) only 218 toises; 
e!eu Cape l!or~ 1s probably not more than 500 toises=K~ 
high. The pla1n extends on the northern shore of the 
Straits of 1\!agellan, fi~onl the Virgin's Cape to Cabo Negro; 

~ It ~s very distinctly seen at the distance of GO miles which without 
calculatmg the effects of tcrrestial refraction would gi;e it i · o·ht of 
4US toise::s. ' a lCl;:, 
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