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PROCEEDINGS 
OF THE 

ROYATj GEOGRAPHICATI SOCIETY 
AND MONTELY RECORD OF GEOGRAPHY. 

Notes on the aentrt Provsnces of Colombia. 
BX ROBERT BLARE MTEITEX C.E., F,G.S. 

(Read at the Evening Meetinz,, Fekruary 26th, 1883.) 

:lWap, p. 312. 

TRAVELLERS in Colombia, or New Granada as it was formerly called, 
usually follow certain beaten tracks, taking the route of the Magdalena 
river, or that via Buenaventura and Cali, to the interior. Hence no 
description has ever been published, in recent times, of the districts of 
which this paper treats. Before, however, giving an account of these 
special localities I think it may be useful to give a brief sketch. of the 
general configuration of the country, especially of its rivers and the 
mountain chains which determine the courses of the rivers. 

The branching of the Andes cordillera into three ranges near the 
southern frontier of Colombia causes the rivers of this country to follow 
various directions, instead of the east to west course which is general all 
alo:ng the western slope of the Andes, from Chili northwards. 

The direct effect of this division of the mountain range would be to 
form valle;ys running from south to north, parallel to the three chains. 
But it would appear that the volcanic forces which upheaved the central 
cordillera were more active, or were stronger at certain points, and that 
the volcanic action was continued for a longer time at other points. 
Hence we find that the great focus of volcanic force, represented by 
the volcanoes of Purace, Sotara, &c., produced an upheaval of the 
country near them, and made a break in the great valley which lay 
between the Western and C:entral Andes, and thus caused the river 
Cauca to flow to the north and the Patia to the south. 

Then, again, to the volcanoes of Pasto, Cumbal, Chiles, &c., near 
Ecuador, is due the upheaval of the vast and elevated table-lands on the 
southern boundary of Colombia. The northern limit of their action was 
marked by a great line of fault or fracture near E1 Castigo, alld along 
this line of fracture the waters of the Patia basin exca-ated a passage 
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for themselves through the old chain of the Andes to the Pacific. The 

western cordillera which I have just called the old, is so undoubtedly. 

It is formed in the main of granites and diorites infinitely older than 

the volcanic rocks of the central chain, which are of post-cretaceous, 

perhaps even of tertiary age. It is nowhere broken by any great valley, 

e2zeept at the point just mentioned, from Patagonia to Darien. 

A similar but later development of volcanic force caused the separa- 

tion of the valleys of the Atrato and San Juan. The post-tertiary 

porphyries of Supia and the basalts of the Tado Morros are evidences 

of this action. Directly to the eastward of this group of igneous rocks 

lies the great solcanic centre of Herveo, Tolima, and Santa Isabel, and 

there can be no doubt that the valley of the upper Cauca was for some 

time in the post-tertiary period converted into a lake, owing to the 

upheaval of the ilanks of the volcanoes mentionedX Eowever, their 

action also produced a fracture parallel to the opposing westere cor- 

dillera, and the waters of the Cauca at last worked their way northwards 

and now run through one of the grandest ravines imaginable. 

The distinguished geologists, Drs. Alfons Stubel and Wilhelm 

Reiss, who have spent so many years in investigating the structure of 

the Andes, directed my attention to this unexplored part of Colombia,, 

which they were themselves unable to visit. 

To the northlvard of the I3ierveo oentre we have a repetition of the 

same development of elevated table-lands which are found round the great 

volcanic centre of Pasto, but on a larger scale. They extend throughout 

the principal part of the State of Antioquia, and as far as the junction 

of the rivers Nechi and Porce. The igneous rock# which from time to 

time have burst up upon the flank of the original volcanic centre are 

#yenitic grallite, porphyries, basalts, and trachytes. Naturally, in such 

a large extent of country, many fraetures wjere produced by the move- 

nents accompanying these eruptions, and these fractures now mark the 

courses of tha prirLcipal rivers of the country. 

The State of Antioquia, therefore, although it may be generally 

looked upon as a great table-land, is broken up by some very deep 

valleys. That of the river Arma is 5000 feet in depth, and marks the 

line of a great east and west fracture, and the river Porce which runs 

in a valley even deeper than the preceding, follows a north and south 

line. l'he general elevation of most, of the country in Antioquia is 

6000 feet above the sea, and it may be considered as the highlands of 

this part of Colombia. There is clear evidence that the river Cauca, 

in keeping open for itself a passage along the western flank of this 

great mass of eruptive rock, had a great deal of hard work to do. Over 

a distance of 200 miles it occupies a comparatively :aarrow valle, 

excavated by its waters in the sedimentary rocks which were upheaved 

and broken by the disturbing influences to the eastward. Naturally, 

therefore, this part of the Cauca valley is comparatively sterile, owing 
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to the abserlce of alluvial deposits; but, on the other hand, it exposes 
grand sections of strata abounding ill mineral wealth. 

The wol:lderful effte?ts of the volcanic action referred to must be 
indisputably recognised when we note the existence of upper cretaceous 
rocks at an elevation of 8000 feet above the sea-level, and of post-tertiary 
gravels at 6000 feet in the central cordillera, whilst on the flanks of 
the western cordillera we fizld the same formations at sea-level. 

THE VALLEY OF THE UPPElD ATRATO. 
A great deal of information has been published respecting the lower 

Atrato, particularly in connection with projected inter-oceanic canal. 
The upper portions of this great valletr, with their relatively healthy 
climate and fertile lands, are accessible by steamer from the Atlantic 
Ocean, and can also be easily placed in communication with the interior 
and more populated parts of Colombia. The river Atrato at Quibdo is 
250 yards wide and 12 feet deep in ordinary seasons, and small steamers 
can go up to Lloro. The greater part of the land in the bas;n of the 
Atrato from Quibdo upwards nlay be said to be sirnply hilly, not moun- 
tainous, and gerlerally well adapted for agriculture. There are few- 
clearings, and the virgin forest which covers the greater portion abounds. 
in valuable produce. The course of the upper Atrato was first surveyed! 
by me, and it had been previously believed that the river took a more 
direct course from the cordillera dowfn to the main valley. The detour 
made by the river accounts for the relatively open and unbroken country 
through which it runs. The higher portions of the valley at an elexa- 
tion of 4000 and 5000 feet above the sea are very healthy, and here 
considerable areas of open prairie land are tv be met with. 

iEvery description of tropical produce may be cultivated, as the 
mean temperature ranges from 60? to 80?. C!aoutchouc of!the best 
quality abotlnds in the warmer parts, and the ivory nut is very 
abundant. Promising copper lodes e2zist near Quibdo, and ooal i 
met with in several places. The Atrato itself and all the tributary 
streams are rich in alluvial gold, which is of very high standard.. 
That of the river Negua is of 23-l- carats. Previous to the Spanish 
conquest there must have been a considerable native population, as 
wherelrer the forests in this region have been e2rplored, exten#ive 
Indian cemeteries and sites of towns and villages are met' with in 
great number; so much so that on the mountain ridge which terrai- 
nates at Quibdo these ancient remains are so abundant that one would 
almost think that a continuous lines of villages existed here. At 
first sight the enormous trees in these dense forests would lead one 
to suppose that they must be of immense age; but a comparsson with 
the vegetation which has sprung up on what are undoubtedly old 
Spanish mine workings dating no further back than the year 1600, 
convinces one that the greater part of these forests are not more than 
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200 or 300 years old, and probably at the time of ;the Spanish conquest' there must have existed here vast tracts of open country, fillediwith all Indian population occupying themselves in at,riculture and general industry. 
The race is practically estinct. From the remains found in Indian- graves and on the sites of villages, it may be gathered that the aboriginal races were of low civilisation, The Tndians of this region did not use, the curare poison for the arrows of their blow-guns. They employed and still use the e2rtraGt of the skin secretion of a small black and yellow spotted frog, which they prepare in a peculiar manner. It causes instantaneous paralysis, and death in two or three minutes. Salt is said to be an antidote. 

FLsh are very abundant in these rivers. At a certain season the fish come up the Atrato, seeking the upper waters to spawn. The shoals are so numerous as to create quite a seneible impression upon the current of the Atrato. Special sanitary regulations are put in force by the autho- rities in Quibdo during this season, with the object of getting rid of the immense quantity of dead fish which are left upon the banks of the river. 

-E Although the scanty population of these ret,ions detracts from their present value, there can be no doubt that they nvill at no very distant day attract attention. As the works upon the Panama Canal advance, so the inhabitable and productive lands in its vicinity will become valuable. For the Atrato valley, with its rich alluviums, colitrasts favourably with all tha region rlorth of it as far as Costa Rica. It is easy of access from the Atlantic, and will without doubt be called upon to serve as the great source of the food supply for the Isthmus and the traffic induced by the canal. ; The western frontier of the stato of Antioquia, marked by the western chain of the Andess is only-60 miles distant from Quibdo. On enteringsAntioquia one sees at once that it is ?rom here that the colonists of the upper Atrato will come. This comparatively s-mall state has a population of 400,000, of which three-fourths are whites and one-fourth mulattoes. It is a mountainous country, and its inhabitants are hardy, active, and industrious, being principally descended from emigrants from the north of Spain. The neat, cleari villages and towlls, and the evidences of industry shown in the e2C:traordinary cultivation of the rugged country, strike the traveller most favourably. At present tllere is a track barely transitable for mules opened through the folest between Quibd6, on the Atrato, and the town of Bolivar, which is the first of any importance on the Antioqueian frontier. The country, how- ever, over the whole of this distance, does not present any difficulties to the construction of a good road or even of a railroad, as the westere cordillerarwhich here;vdivid*s the states of Antioquia and-(Dauca is uncommonla low, the height above the level of the sea being only 
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6850 feet. As the eountry progresses in eivilisation and eommereial 
importanee, attentioll- will no doubt be given to this route as a means 
of eommunieation between the interior and the Atlantie eoast, an(l it is 
probable that politieal eonsiderations only, arising from the faet of the 
road having to traverse the territories of two States in whieh the eustoms 
tariffs and other laws are not entirely in aeeord, have prevented this 
route from being seleeted as the preferable one for opening up the eom- 
munieations referred to. A seheme has been already sketehed out by 
D?r. Franeiseo Javier Cisneros, C.E., for a railroad whieh, traversing the 
whole of the valley of the Patia and that of the river Gauea, would 
eommunieate with the Atrato via Quibdo. As the first of these rivers 
debouehes on the Paeifie eoast, and the Atrato on the Atlantie, an inter- 
oeeanie eommunication would thus be formed whieh would atTord faei- 
lities for the whole of the interior trade of the eountry to be earried on 
with the ports on either oeean. 

At the present time the Atrato valley has a population of 40,000, 
of mrhieh one-fourth are whites, and three-fourths half-easte negroes. 
The white population are prineipally engaged in importing sueh few 
artieles as are neeessary for elothinD and general purposes amongst this 
very plain living people, and they purehase the gold whieh is obtained 
by the negro washers at a eonsiderable profit, and export it to pay for 
the artieles whieh they import. The negroes oeeupy themselves in the 
eolleetion of eaoutehoue, ivory-nuts, sarsaparilla, and a few other natural 
produets, and also in gold-washing on a small seale, prineipally by 
streaming. Their wants are few, they use little or no elothing, and 
their food eoIlsists prineipally of bananas, fish, and game. 

THE RIVEBS CAUCA AND NECHI. 
In the northern part of the state of Antioquia, the river Gauea, 

before joining the Magdalena, reeeives the waters of the Neehi and the 
Poree. Tllese rivers and the e2rtensive region surrounding their junetion 
are of great interest. The Cauea is navigable for steamers from its 
junetion with the hIagdalena up to Caeeress and the Neehi is also 
navigable up to Zara(roza, a distanee of about 370 miles. An immense 
traet of eountry is thus plaeed in direet eommunieation with the ports 
of Carthagena and Barranquilla on the Atlantie eoast. 

Ranges of low hills dying away in extensive plains, whieh are not, 
however, as a rule, swampy, are the eharaeteristies of this distriet. The 
elimate is hot, but not unhealthy in the sense in whieh the term is 
usually applied to hot and low-lying tropieal distriets. The general 
height of the hills is 2000 feet above sea-level, and that of the plains 
i8 300. The population is seanty. The lazy negro race of the eoast 
has no tendeney to spread inland, and the mountaineer from Antioquia 
has no liking for a hot climate. The eountry is eovered with forest. 
Valuable timber, dye woods, resins, balsams, and gums are found. 
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The firlest ipeca?uanha is met with near Caceres; ginger is indigenous. 
The tallow-nut, the ivory-nut,.and caoutchouc (caucho) might be collected 
and e2rported. 

The Spaniards found this region was called Zenufana, or " Land of 
Gold." A great Indian road, probably connecting Bogota, the capital 
of the Zipa, with the Zenu and Darien kingdoms, and ultimately with 
Central America, traversed the country. The first Spanish " conquis- 
tadores" found immense wealth amongst the Indians, wllo must have 
been very numerous. The Indians worked the gold-mines, both alluvial 
and quartz, with which the whole country abounds, and they contillued 
to work them under the direction of the Spaniards. The greater part 
appear to have been of a low grade of civilisation, but the artistic work 
in gold and pottery which is found in some parts would seem to indicate 
that the majority of the tribes were more or less savage tributaries of 
more ac Wvancec . races. 

The " Frontino and Bolivia," and one or two other English companies, 
are working gold quarts mines in this region with good n3sults. Other 
mines, both alluvial and quartz, are worked in a rude way by the natives, 
and the total produce amounts to about 7Q,000 ounces per annum. Coal 
is abundant on the bank# of the Nechi and Cauca, and the seams are 
favourably placed for working. The cultivation of the sugar-cane, 
cotton, and the catao tree might be carried on with good results 
upon the lower lands adjoining the Ilavit,able ri+rers without it being 
necessary to employ the large amounts of capital so often expenaed in 
drainage and in the preparation of the land. 

The country to the south of the junction of the rivers Nechi and 
Porce has already been referred to, as being, generally speaki:ng, an 
elevated table-land. In its colder regions European vegetable produce 
of the principal kinds may be obtained, and labour is plentiful; the 
inhabitants are industrious, and thus there is good reason to believe that 
supplies of every ddescription of food would be obtainable if agriculture 
or mining on a large scale M ere undertaken in t31e Gauca-Nechl penin- 
sula. Although the whole of the more elevated country is traversed by 
rivers and streams almost uniformly rich in gold, yet the pursuit of this 
metal does not produce amongst the inhabitants those habits of indolence 
which so often accomparly it in the hotter climates, where food zaay be 
easily obtained, and where the wants of the workers are so small. Of 
the population of the State of Antioquia about 15,000 are professionally 
engaged in gold-mining, and the agricultural produce obtained by the 
hard labour of the rest of the inhabitants ouly just suffices for their 
wants. Throughout the whole of this State the traveller is sure to 
meat with a hospitable reception wherever he goes, and with provisions 
sufficient for h;s necessities, although of course he will not find many 
delicacies. The roads are perfectly safe, no attack upon a traveller 
having ever come within my knowledge in 17 years' residence in the 
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country. The river Cauca in the turn which its course takes from north 
to north-east practically forms the boundary of the State of Antioquia, 
for these mountaineers, as already mentioned, eschew the hot climates- 
hence the vast districts to the north-west of the Cauca haare remained 
unexplored. The Spaniards attelnpted to colonise this part after having 
sllecessfully entered the country via the Darien and the Sinu, but their 
early colonies mrere destroyed by the Indians, and amongst them the 
first city of Santa Fe de Antioquia, which was afterwards rebuilt 
where it noxv stands. The enormous riches of this region are mattels 
of history. 

The head xvaters of the rivers San Jorge, Sinu, Leon, and Rio Sucio 
run through an elevated country, fertile and healthy. The lowlands 
and wrarmer climates possess their advantages, but it is particularly in 
this part of the South American continent that the more temperate 
regions possess especial merit; offering, as they do, a climate suitable to 
foreign immigrants, and a soil in which the vegetable products of the 
temperate sone may be cultivated under advantaCeous conditions. 

THE VALLEY OF THE S A N JUAN. 
The San Juan valley is: to the south province of the Choco what 

the Atrato is to the north. Its accessibility from the Pacific coast by 
steamers, which can na.>rigate the San Juan with ease for a distance of 
130 miles, makes it well worthy of llotice. The idea of connecting the 
upper Atrato and the upper San Juan by means of a canal was the base 
of one of the old inter-oceanic canal schemes. The region is interesting 
on account of its vegetable products, and the rich alluvial gold deposits 
of the San Juan basin. 

In making a journey from Buenaventura up the San Juan to Novita, 
one meets svith no evidences of civilisation. The dugKut canoes, the 
naked negro canoemen, their palm-thatched huts built on stakes on 
tne banks of the rixers, their blow-guns and bow and arrow fishint, 
tackle, grass ropes, bark sleeping-mats and fish-traps, are all as purely 
primitive as if steamers and telegraphs were not known within a 
thousand miles of the place. The fenv Indians who still live in this 
valley belon3g to two tribes7 the Noanama and Tado. They marry 
amongst thelnselves, are little given to learning the Spanish language, 
and are fast dying out. I was anuch struck by the words fathe for father, 
and chaida for child, in the Noanama language. 

The present town of Novita, the capital of the Province, is quite 
modern; the old town, which was about two miles away, was abandoned 
when the slaves were set free and its rich mines could be no longer 
worked. The countriy from Novita towards the cordillera is very 
beautiful, and contains large tracts of land, at an elevation of 3000 
and 40()0 feet, where colonists would be free from fevers. 

The Cerro Torra, about 97 miles east of Novita, is of verg peculiar 
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form. A picturesque ridge of hills, running from east to west, culmi- 

1lates in a mountain whose summit is about 12,600 feet above the sea, 

and here the ridge abruptly terminates. Many expeditions had been 

made to reach this singular mountairl, but none had ever succeeded, in 

consequence of the great obstacles presented by the broken ground which 

surrounds it. It was reached by me in 1878. 

I embarked in a canoe in Buenaventursw and traversed the isthmus 

separating the bay of Buenaventura from the river Calima, and after a 

tedions journey of eight days poling; llp the river San Juan in large 

canoes I reached Novita. As I could obtain no information at all 

respecting the configuration of the country between this place and the 

Cerro Torra, which was e2rcessively broken and covered with virgi 

forest, I was compelled to take what preliminary observations I could 

to serve me as guides on my way to the mountain, as it will be under- 

stood that after leaving the open country immediately round Novita it 

was not likely in the dense forest that I should ever again get a 

glimpse of the mountain, until I was close upon it. I therefore measured 

a base on the flat land near Novita and took obsertations to determine 

the distance of the mountain, and I made careful sketches of all the 

important ridges of hills and prominent points in the country, taklnt, 

their bearings by the compass. 
I started on the expedition with eight negroes to cut the path 

through the woods, build the huts for stopping in at night, and for 

general exploring, and in addition I had a train of carriers W]1O made 

bi-weekly trips to bring in on their shoulders the provisions which we 

required. I spent a consi(lerable amount of time in examining the 

different streams and rivers which I crossed on the ways but did nowt 

encounter any very serious obstacle until I reached the river called the 

" iEIospital," which evidently took its rise in the Torra mountain, and 

consequently ought to have led me there. On exploring the river, 

however, I found it was impossible to work my way along its banks, 

which were too steep and precipitous to allow of one's followirlg them 

at any height above the stream, and a path along the river edge itself 

was quite impracticable, owing to the huge rocks and the violent floods 

which daily came down from the mountains. 

In selectiIlg which of the two ridges which bounded the valley of 

the river on either side, might be the most practicable way to the 

anountain, I was detained for upwards of eight days, because on e2r- 

ploring the ridge on the left bank I found my progress interrupted 

after two days' work by enormous precipices several hundred feet in 

height, which were quite impassable. The precipices might, of coulse, 

have been scaled, but on penetrating filrther into the country it 

would have been impossible to keep up my supply of provisions and my 

communications over such broken ground. 
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The cordillera on the right bank of the river proared practicable for 
several miles, but ultimately a point was reached where it appeared at 
first sight that it had no connection with the mountain, and it was only 
by observing the course of the rivers flowing on either side of the lidge 
of hills, that I could conclude that there was really any connecting 
ridge between their different watersheds, which laight ultimately lead 
me to the mountain. And here at,ain, after discovering the ridge, I 
found myself detained for several days in fruitless endeavours to find 
a practicable path. It would appear that the entire western face of 
the Inountain is nothing less than a series of great faults, formed 
undollbtedly by the upheaval of the whole of the cordillera of the 
Torra, and these faults have not been subsequently smoothed down by 
denudation. It would seem that the country still preserves the rugged 
features which those great conarulsions imparted to it in the first 
instance. 

After a series of painful and tedious explorations, I was able to reach 
the base of the mountain, and in doing so I only found one way of 
getting down a continuous piece of precipice apparently over a mile 
long and upwards of 2000 feet in height. In only one place aloIlg; the 
whole face of th;s precipice a sluall landslip had occurred, and in the 
broken rock the vegetation had taken sufficient hold to give us a footing 
and a holding, by means of which we migllt descelld. The westere face 
of the Torra hill is a horseshoe-shaped amphitheatre which, sloping down 
in the first place from the head of the mountain for a distance of half a 
mile or so, terminates in an abrupt precipice, also of a semicircular 
form, over which hundreds of streams, which collect their waters on the 
upper slopes of the hill, fall in silver threads to a sheer depth of over 
3000 feet, and collect together at the bottom, forming the river Surama, 
whose sources have been previously incorrectly marked as being on the 
eastern flank of the Torra. anountain. I found that nearly the whole of 
tlle distance traversed frola Novita, as well as the mountain itself, 
abounded in auriferous quartz lodes, and the greater part of the streams 
showed prospects of gold in the alluviums. 

Much of t}le country, at an elevation of 3000 to 4000 feet above the 
sea, is healthy and suitable for arriculture; and the schistose rocks, 
which are its principal characteristic, are not by any means unfavourable 
to the fertility of the soil. It would be quite practicable to open road 
communication with the river l'amana, and if sufficient capital were 
employed, an important mining centre, assisted by agricultural establish- 
ments for the supply of prox isions, lnight here be formed. 'rhe 
mountain of the Torra itself consists of clay slates and mica slates, 
probably of Jurassic age; and the igneous rock, wllose eruption up- 
heaved this extraordinary mountain mass, is a syenitic granite. 

A very larg;e proportion of the platinunl produced in the world is 
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obtained from the upper San Juan. If the workings were systematically 
carried on, a much larger quantity might be estracted. Its price in 
Novita is about 128. per ounce Troy. 

The bed of the river San Juan and its principal tributaries must 
contain a large quantitqy of gold. Concessions have recen,tliy been 
granted for working these rivers, and I have no doubt that success will 
attend the operations if properly and practically carried out.- Should 
this happens the river San Juan will throw of its incognito, and its trade 
will become of great value to the Pacific Mail Gompany, whose steamers 
call at Buenaventura. 

THE VALLEY OF THE PATIA. 

The Patia is the ouly river north of the line which, after traversing 
extensiere valleys to the east (or inside of) the western cordillera of the 
Andes, breaks through this mountain range and finds its way to the 
Pacific. The river Cauca, which takes its rise in the same mountain as 
the Patia, flows directly :northward, and empties itself into the Atlantic, 
between the central and the wester:a cordillera. The Patia, after fowing 
southwards for 120 miles, turns abruptly to the west, and seeks the 
Pac;fic, cleaving a mountain chain which towers to a height of 10,000 
to 12,000 feet on either side of the gorge through which the river has 
forced its passage, and which? up to within a mile or two of the spot, 
gives no sign on either hand that it would allow of stlch a liberty being 
taken with it. 

This peculiarity in its course gives great importance to the Patia 
valley. It offers a route by which the great valleys and table-lands of 
the interior may be easily reached from the Pacific coast. It also 
presents a blending of climate from the coast to the interior, which is 
nowhere else to be found. Naturally, therefore, it is characterised by a 

special regetation representing a zone illtermediate between the hot and 
perpetually damp climate of the coast, and the warm dry valleys of the 
interior. It is well known that the upper parts of the Patia valley are 
rich in cinchona, and the towns of Pasto, Tuquerres, Almaguer, &c., 
which are situated on the higher lands, lie in the routo taken by 
travellers. But of the lower Patia valley nothing has been published. 
I was commissioned in 1868 by the Government of the State of Cauca 
to survey this river. I found that if a road nvere open-ed through the 
passage of the cordillera over a length of about 30 miles, it would 
complete the road communication from the interior down to a point 
from which the river Patia was navigable for steamers-down to the 
Pacific. 

In exploring this river to ascertain where it comrnenced to be 
navigable, I was compelled to leave behind me in the interior the 
negroes who had accompanied me in the cutting of the exploratory 
path by which I surveyed the line of road, and even my personal 
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attendant. I hired two negroes who were accustomed annllally to make 
the trip down to the coast from a little settlement which they had in 
the woods, and where they lived by hunting and gold washing. In 
order to aaroid a considerable detour by land, and also to examine a 
portion of the river which was reported to be quite impracticable for 
navigation, it was nfecessary that the trip should be undertaken on a raft 
whosedimensionswere :not permitted to exceed eight feet long byseven-feet 
wide; it was formed of corkwood and barnboos, and I was accommodated 
nvith a perch in the centre; the two negroes with their bamboo paddles 
took their stations at either end. On two occasions the negroes were 
washed of the raft in descending cascades, and once the raft was almost 
wrecked on a huge sunken rock in the centre of a fall some 10 feet high, 
and we had to lay up to repair. In the narrow strait to whose width 
the dimensions of the raft had been limited, the current of the river was 
not less than 18 or 20 miles an hour, and there was barely a space of a 
couple of feet left on either -side of the raft and the precipitous rocks 
which formed the sides of the gorge. After reaching, however, the 
point called El Salto, the navigation became very easy and, as already 
stated, would be practicable for steamers down to the coast; and over 
this distance of more or less 90 miles I found the camping out at 
night on the banks of thel rierer very interesting and on the whole 
amusing. 

The Government has llOt had sufficient means at its disposal to carry 
out this scheme, but there can be no doubt that the only natural entrance 
from the Pacific to the interior of this part of Colombia is via the 
Patia. 

The varied climate of the Patia valley, already alluded to, and its 
extreme fertility, enable it to show an estensive list of natural and 
cultivated vegetable produce. That comp3ratively delicate tree, the 
cacao, flourishes near El Castigo, and the vanilla, a peculiarly sensitive 
orchid, grows wild in the greatest lusuriance, affording pods of the finest 
quality. Near E1 Castigo there is a district in which the quality of 
the soil and the special clirrtate permit of the cultivation of tobacco 
which rivals that of Havana. The coffee produced on the higher land, 
say from 4000 to 6000 feet above the sea, is of fine quality. Rare 
balsamic resins, such as Tacamahaco and Maria balsam, are found in 
the lower valley. C:aoutchouc is abundant. Amongst the trees peculiar 
to the special climate possessed by the Patiaj sarious dye-woods are 
notable, among them a valuable species of brazilwood, first identified by 
Professor Oliver from specimens serkt home by me. My friend the late 
Dr. Daniel Hanburg took a great interest in the many samples of vege- 
table produce which I sent him from these parts, and gave me much 
information respecting them. 

So far the most valuable product which has been exported from this 
region, and from the mountains at the head of the Cauca aralley, where 
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the celebrated Pitayo locality is situated, is the cinchona bark, but un- 

fortunately the tree is rapidly becoming extinct. No supervision is 

esercised by the Government nor by the owners of the forests themselves 

over the labourers who are engaged in the collection of the bark, and not 

only are the trees cut down, but even the roots are dug up, and thus 

everJr chance of resuscitation is destroyed. Ginchona trees may, after 

being cut down, be induced to send out saplings again if properlZ 

treated. It seems strange that, considering the facility with xvhich any 

amount of land may be acquired in these districts, no effort llas ever 

been made to cultivate the cinchona in its natural habitat, whilst we s6ie 

the great interest which has been taken, and the enorrnous sums which 

have been spent, in endeavouring to do so in other parts of the world 

I believe that a company has been occupied in this near Bogota, but it is 

the only instance I know of in the country. Some cinchona bark is still 

sold in this country under the name of Pitayo, but as a matter of fact not 

an ounce of bark exists in the whole of that district, the trees having 

been completely destroyed. The cacao trees planted near El Castigo by 

a wealthy Spanish slave-owner, at the begilming of this century, covel 

an area of nearly 100 acres, and now present quite the appearance of a 

forest, many of the trees being upwards of 120 feet high. They still 

bear fruit from their bases upwards, and the great Erithynas, which were 

originally planted to form the shade for the cacao, have long since died off8, 

their fallen trunks l;ying amongst the surviving cacao trees. Near this 

plantation my men obtained from a young tree growing in the woods 

25 lbs. weight of drv cacao beans of very superior quality. The monkeys 

are very fond of the pods, and naturally have scattered the seeds through 

the surrounding forest; and although it is well known that the cacao 

tree generally degenerates when left without cultivation, this is not 

found to be the case in this district. Near the Minama Strait, a length of 

upwards of half a mile on a precipitous hillside is covered with a forest 

of Guayabo arrayanes-a Eugenia-in which the trees are literally over- 

burdened with the vanilla orchid, whose long creeping roots hang down 

from the branches, and positively offer an obstacle to one's passage through 

the woods. The perfume fiom this forest on a fine day scents the valley 

for a considerable distance. The strait of Minama is in itself quite a 

remarkable feature in the valley. The river Patia at this point, as may 

be seen by the map, drains a wide area of countrlr, and receives an 

abundant supply of water from the snowy ranges of the central Andes; 

its volume is many tiones greater than that of the Thames at Richmond. 

The river, before entering the strait, comes to rest in an immense pool 

surrounded by cliSs of slate rock, from which it finds an exit through 

a cleft which is not more than 12 feet wide, and through which the 

water moves with a barely perceptible current. This fissure therefore 

must be of great depth. 
Coal of excellent quality is abundant throughout the upper Patia 
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talley. Copper tnines are found near San Pablo. The river Patia itself 
is rich in gold, and in the dry season the negroes wash out a considerable 
quantity. 

The routo by which travellers usually enter the country is by war 
of the port of Barranquilla, at the mouth of the Magdalena river. 
Steamers rtln up the river as far as Honda, and at Nare the road to the 
interior of Antioquia branches off. Five days' journey from Nare on 
mule-back brings the traveller to Medellin, and this route is certainly 
the right one to follow if the state of Antioquia is to be visited. A 
railway is in course of construction by Mr. Cisneros from Puerto Berrio 
on the Zlagdalena to Medellin, but only about 30 miles have been 
opened, and the rest of the route is travelsed by a mule road about as 
long as that from Nare. 

The port of Buenaventtlra, on the Pacific coast, is called at twice a 
month by the English steamers from Panama. A good mllle-road leads 
frozn the port to Cali, in the Cauca valley, and a railroad is being con- 
structed, also by Mr. Cisneros, folloxving more or less the same line. 
From Buenaventura to Cordoba, a distance of 12 miles, tlle railway is 
now open, and at the latter place mules have to be hired. A day and a 
half's riding brings one to Cali, and from this city any part of the State 
of Cauca may be reached by mule-roads. It would be quite possible to 
make a trip from England to the (:atlca, visit all the principal points of 
interest, and return in five months, at an expense not exceedingw 2001. 
The traveller should alwa.ys purchase his saddle and baggage-mules for 
the trip; for even if he sells them at a loss, this will be but small as 
compared with what he mit,ht pay in mule hire. There is no danger 
whatever to health in such a jourlzey as this. Buenaventura is the 
only unhealthy part, and the traveller need only stay a few hours 
there. When 40 miles up the country from the port the climate would be 
fourld delicious, and the city of Cali itself is 3300 feet above the lel el 
of the sea. 

I surveyed the road from Buenaventura to Cali in 1866, and again in 
1878 I laid out some 4o aniles of the railroad now in course of construc- 
tion, and although the work of surveying in a valley like that of the 
river Dagua, which the road follows, was very arduous, I was never ill. 
'rhe railroad will without doubt be conlpleted, as the portion of line 
now open produces a considerable revenue, and the company is thus at 
no loss for funds. More than three-fourths of the import and export 
trade of the state of Cauca pass ox er the line. 

This lovely country, with its tlopical vegetation, its grand cordil- 
leras, and its famed volcanic mountains, is really as easy to visit as 
India; and as regards the language, the traveller would always find the 
necessary Spanisll easy to learn, whilst in the towns he lvould meet with 
plentiy of people speaking English and French. 
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From Cali to Popayan, the capital of the state of Cauca, is a th-rw 
days' ride, and from the latter city most interesting excursions may be 
made. 

The ascent of the volcano of Purace is quite easy. A ride of sis 
hours from Popayan takes one to the semi-Indian village of Purace. 
The country traversed is picturesque, and the hill of Pisoge, formed of 
columnar basalt, out of which in old times the Indians carved their 
sacred statues, is well worth a passing visit. An introduction to the 
Indian chief of Purace will procure the traveLler the greatest attention. 
Mutton, good bread made of the wheaten-Sour of the district, potatoes, 
and arracachas (a tuber :not unlike, the parsnip), may be had at very 
low prices. Sturdy little mountain ponies, well used to make the ascent 
with the Indians, who bring down the snow for sale to Popayan, are 
to be hired at cheap rates. If it is proposed to pass a night on the 
mountain, the traveller, in addition to his tellt, should proaride himself 
with plenty of firewood and dry hay, with which a shelter may be 
extemporised and a fairly lusurious bed made up, even on the ground. 

On a fine day the eaccursion to the edge of the crater Inay be made 
from Purace in the day, but only a part of the grand views which the 
mountain commands- can be seen, as it is necessary to go rollnd to oppo- 
site sides of the crater to Bee them alls and this takes some time. Dr. 
Stubel and myself passed a night here above snow-level, at an elevation 
of 14,400 feet, with a gale of wind blowing. Our Indians all ran 
away: our two sersrants were so beIIumbed with cold that we had 
to stow them away in a cleft in an old lava stream, and leave them. 
After three hours' hard work we managed to put up our little tent, 
securing it with extra lines moored to blocks of lava, which we had to 
roll down to their places. We could then only find part of our pro- 
visio:as, and as we were famished we made a perhaps too hearty 
supper of sardines and bread, without anything-to drink. We were 
too tired to make beds, and slept sitting, leaning against some baggage. 
At two in the morning we were so thirsty that I went out to collect 
some snow, and had to go a long way, as the greater part was con- 
taminated with sulphur.- I thougl}t- myself well repaid for my 
trouble by the splendid view of the volcano at llight. There was an 
almost full moon shining, the gale had cleared the sky, and occasional 
clouds drifted across the crags and ravines of the mountain's ilank 
giving glimpses of the bealltiful landscapes thousands of feet below? 
which appeared the more brilliantly illuminated as the dark shadows of 
the clouds formed their settings. Sometimes the valleys round the base 
of the mountain were filled with clouds, leaving the snowy towering cone 
to reflect the moon's light against a background of sky of the deepest blue. 
The " solfataras " round the aone growled a dismal echo to the howling 
blasts which swept past as if in search of somethiIIg more impressionable 
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than mountaills of lava UpOll which to wreak: their furyb It was a woslderful scene, one which was worth comillg far to see, and I think that a :llight or two spent on the lnolmtain in order to seize the most favourable moments for seeing its sights would always be the proper prot,ramme for the traveller to adopt. Due west of Popayan, in the western cordillera, there ;s a prominent mountain called the Cerro Munchique, which is so situated that it com- marlds a nzore estensive prospect than any other that I know of. Dr. Stubel and I ascended this mountain in 1868, to make some observations. We found its summit to be 9892 feet above the level of the sea, and we pitched our tent upon the very top. Our supply of water was obtained from that which collects at the base of the leaves of the Bromelias which abound in these cordilleras, for the hill rises so abruptly on every side, that there are no streams within reasonable distance of the summit. Standing on this mountain, by simply turning oneself round, one could obtain a view over more than 1S,000 square aniles of country. The whole of the central cordillera, from the frontier of the Ecuador to the confines of the State of A:tltioquia, with the valleys of the Cauca anci the Patia, were visible to the north, east, and south; whilst, on turning to the westward the PacifiG coast from- the bay of Tumaco to the mouth of the San Juan river seemed spread out like a map before [1S. A more gorgeous panorama cannot well be imagined. The belts of brighScoloured vegetation, luarked by the valleys with their wi:nding rivers and strealns, were backed by the great masses of the cordillera ith their varied tints and snow-capped peaks. On the other hand, the dark-hued vegetation of the virgin forests of the Pacific slopes stretched down to the ocean margin, which with its thousand bays and inlets and fringe of foam which vvas quite visible, looked like an edging of lace. The island of Gorgona could be distinctly seen. A fair mule-road leads from Popayan to the base of the mountain, and the ascent may bei made on foot in one hour. The Cerro Munchique should be visited in the dry season, for its peculiar promirlence makes it a grand lit,htning conductor, as we clearly saw from the shattered rock on the summit. From a numerous series of observations of the mean te:nperatures at dilBerent altitudes in the cordilleras, collected from a great many observers, .I have formed a table of mean temperatures corresponding to a series of altitudes from sea-level up to 16,400 feet in height, which will be found very generally applicable over the whole of the Colombian territory. These mean temperatures are derived from observations made on distinct s;ystems, but as a rule the temperature of the earth, in a part sheltered from the sun and rain, at a depth of 30 inches from the surface of the ground, will represent in these latitudes the mean temperature of the locality. In *opical,regions, where vegetation is :wt es:posed to great sariations of temperature, the most important point to wnhich the 
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ayriculturist should look is the mean temperature, if he would judge 
correctly of the climate of any locality.* 

In some parts extraordinary changes of temperature are observed, but 
in others there is remarkable uniformity. lVhere the proximity of deep 
and hot valleys to high mountainous ranges induces sudden reversals of 
the currents of air, great variations are met xvith; when, on the other 
hand, elevated table-lands are sufficiently removed from the ralleys and 
the mountains to receive a more equable distribution of the atmospheric 
currents, an e2rtraordinary uniformity prevails. Near the Torra moun- 
tain, at an elevatioll of 6700 feet above the level of the sea, the greatest 
difference between the maximuin and the minimum thermozneters 
durislg eight days was only 9 degrees of FaUhr. The quantity of ozone- 
varies in a remarkable way, being sometimes greatest where one would 
least e2rpect to meet with it, and soluetilnes excessively abundant without 
there being any apparent cause. Near Popayan, in the village of Silvia, 
Dr. Stubel and myself were surprised to find ozone papers colour to the 
highest degree on the scale in a quarter of an hour; and bearing witness, 
as we cou]d, to the invigorating air of this district, we really felt dis- 
posed to ascribe its effects to the extraordinary abundance of ozone. 

In taking observations of the altitudes of the western cordillera when 
engaged on the Buenaventura road in 1866, I was at first very much 
put out to find that the best hypsoznetrical formule did not give 
accurate results. These I had the means of testint, by the lelrels which 
were being taken for the construction of the road, and vhich reached a 
height of 7000 feet above the level of the sea. I had a long corre- 
spondence with the late Professor Rankine upon this subject, and in 

* TABLE 0F MEAN TEMPERATURES in the IJ.S. of aolorubia, between 2? and 6? N. lat., 
compiled from observations b- Humboldt, Caldas, Boussingalt, Mosquera, Reiss, 
Stubel, and White. 

lIeight above Mean HeiSht abox e Mean 
Sea-les-el. Temperature. Sea-learel. Temperattlre. 

feet. Fahr. feet. i'ahr. 
0n()0 82 4? 9,020 55'4? 

820 80 n 4 9, 840- 53 ' 6 

1 ,640 78 4 10,660 t;0*9 

2,460 76-3 11,480 4S'2 

3,280 74-3 12,300 45'5 

4, 100 71 * 2 13, 120 42 ' 8 

4,920 6S O 13,940 40*1 

5,740 65?3 14,76() 37'4 

6,560 62*6 15,580 32*0 
7,380 59 9 1d,4()0 3062 

- 8,200 57v2 

Tlle mean in the greater altitudes varies somcxvhat according to the greater or les9 

estent of sno--coxtered mountains, and in the lesser altitudes the temperature is aff'ected 
by the openor inclosed character of tlla X allef S and by tlle presence or absence of 
segetation. Generally, hosvever, it vill bfi founcl that the above Ineans are sufficiently 
near the trutll to ke of practical utilits-. 
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1868 had the further benefit of the assistance of Drs. Reiss and Stubel 
in completing the modifications which were found necessary in the for- 
mul. I have found that hypsometrical observations of altitudes can 
be made as accurately, and perhaps more accurately, than with the 
barometer, but as it rould be tedious to enter into an explanation of 
these calculations here, I purpose to furnish the meteorological depart- 
ment of the Society with the tables which I employ, hoping that they 
may be found of use to travellers in tropical countries. 

In estimating the practical importance of those districts of Colombia 
of which this paper treats, it should be borne in mind that Golombia i8, 

with the exception of Chili, the best governed of the South American 
republics. Property is thoroughly respected, the laws are fairly admi- 
nistered, foreigners are welcomed and protected, and every inducement 
is held out to attract foreign capital. 

The trade of this country has been confined, through peculiar cir- 
cumstances, to particular channels, and it is really surprising that 
so much of its produce, particularly of gold and silver, should be im- 
ported monthly into England without the general public being aware 
of it. The natives generally are very unwilling to try new experiments 
with respect to the agents and channels which they employ for tranF 
acting their business with Europe; and thus, although the country 
attracted considerable attention immediately after it had gained its 
independence from the Spanish rule, no enterprises of any moment were 
undertaken by Europeans, owing principally to the jealousy with which 
pre-existing interests were guarded. These remarks do not apply, of 
course, to the Government of the country, which has always been ready 
to afford every facility for the introduction of foreign capital and foreigIx 
labour, recognising as it does the requirements of the country in these 
respects. 

I have been over the Isthmus of Panama since the works on the ca 
were inaugurated, and as an engineer I hold the opinion that the canal 
may be made if the money holds out, ana I see no reason to fear a break- 
down in this direction. The details of the work may require modi- 
fication. This undertaking alone imparts a special merit to those 
neighbouring countries whose produce and natural advantages may 
be turned to account during the construction of the canal or upon its 
cqmpletion, and hence I venture to think that a certain importance may 
be attached to the brief sketch of the imperfectly knowll part# of 
Colombia which I have given, apart from the special merits per 8e which 
each district possesses. 

The PRESIDENT, before the reading of the foregoing paper, said that Mr. White ha(l 
resided for seventeen consecutive years in the country which he was about to describe, 
snd which was so little known in England. The name of New Granada had long 
been familiar to Englishmen, but the name only. The last European traveller there 
whose works were at all read, was Alexander von Humboldt, but he only paesed 

No. V. Dll^s 1883.] T 
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through the country from south-east to north-west, leaving to his left the late 
di#trict which was the subject of Mr. White's paper. The country was one of very 
great interest, deep valleys with the lofty Andes on either side, rich in various pro- 
ductions of natt re. Of all the South American States formed out of the ruin of the 
great Spanish colonial empire, Nexv Granada was, ne2rt to Chili, the one that was 
running the most respectable and prosperous career. In most of those states 
rearolutions were frequent, but New Granada had been conlparatively free from 
them. 

After tbe paper:- 
Mr. C. R. MARKEAM said tllat in the list of Honorary Correspondinffl Members 

of the Society there appeared no name belonging to Colombia, and yet no other 
country in South America hatl produced so many eminent scientific men, and 
historical and botanical geoarapllers. The first geographical description that had 
bcen given of the country, was that written by Don Pedro de Cieza de Leon, who in 
1540 lallded there as a young soldier of sixteen years of age. He was determined to 
describe to his countrymen in Spain and to the world at large, not only the history 
of the conquest, but the geography of the regions through which he passed, and 
while his comrades slept he wrote down on any scraps of paper he could get, what 
he had seen during the day. The Viceroys who subseqtlently went out to Nueva 
Granad;l were also diliaent in collecting topographical information, and Senor-Garcia- 
y-Garcia had lately edited their reports. In the time of Charles III., Dr. Mutis was 
sent to Colombia, and remained there for many years, trainin up a number of 
youna natives to travel over all parts of the country, and not only collect and draw 
the dsiSerent plants, which was their primary work, but also to obtadin geo,:,raphical 
anformation. Etlndreds of sketches of plants, and dried specimens were sent to 
Madrid by the Spanish General Murillo, and when he (Mr. Markham) was in 
Madrid, ten years aCo, he found a cat and kittens making their nest amoncr the 
papers. It was one of the most melancholy siChts that he ever saw. Senor 
Zea was well known to botanists, and Senor Caldas also left many manuscripts 
behind hirn. Sexior Pestrepo was a t,eo(rrapher; Colonel Acosta, who was a good 
topographer, had written an admirable history; Senor Triana was a botanist 
of European reputation; and a former Presi(lent of Colombia, General Mosquera, 
published a valuable work on the geography of his country, and when in England 
in 1865, in the days of Sir Roderick Murchison, attended one of our meetinCs and 
tooli part in discussion on Neur Granada. Colombians had thus manifested great 
interest in the physical conformation of their native land, and he hoped when 
Honorary Members of the Society were selected the Xepublic of Colombia svould 
not be forgotten. Mllr. White would be able to advise them as to who among the 
eminent scientific men and intelligent explorers of Colombia, was the most worthy 
to receive that honour from the Society. Colombian botanists had done valuable 
work for geography, and he hoped that some day it would be seen nvhat geographers 
could do for history. . When America was discovered there were three great clvilisa- 
tiolls on the {ablelands of the Andes the Aztecs in Mesico, the Ineas in Peru 
and the Chibehas or Muyscas in Colonlbia. The history of the conquest of Mexico 
and Peru and interesting accounts of the civilisation of the aborigines had been 
written by the master hand of Prescott; but there was an equally romantic story 
touchina the conquest of (Solombia, where there was all almost equally interesting 
native civilisation, which ha(l been described iIl chronicles and by modern Spanish 
swriters, but had never been written, in English, as the history of Peru and Mexico 
had been. No doubt it would be done some day, and the future writer would have the 
great advantaOe of possessing more perfect knowledge of the geography of Colombia 
tban Prescott could have of Peru in the days whelli he wrote his history. By the 
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greater interest to their narratives, and accurate topoaraphical descriptions. In that 
way, as in many otb,ers, geoaraphers were vIseful to other sciences and to literature. 
With referexlce to the ph:ysical conformation of the mountains, they must all have 
been struck by the statement that the westerIl cordillera of the Andes was one un- 
broken wall from Darien to the southern end of Patagonia, with only one break- 
the Patia. That was a most e2rtraordinary thing, and was not found in any other 
great range. The Himalayas were brokerl throuah the outer line in many places, 
and even in the central line by the Indus, the Sutlej, and the Brahmaplltra. 
The western Cordilleras were only broken in one place or possibly two, countinC 
the rierer Santa in Peru, which flowed for 1a0 miles, and then broke through the 
range and reached the coast. 'lthat, however, was not so clear a case, for th:e 
Santa does not penetrate so far eastward as the river fallina irlto Tumaco Bay. 
Mr. WN'hite had confined himself to the slopes on the ̂ restern side of the {Easterll 
Andes, and had said nothing of the vast interior of the Republic within the 
Amazonian basin. So that in addition to the immense alnount of extremely 
interesting information which he had given in the paiper, he had also shown thaA 
there was in that region a very great deal remaining to be discoveredo The PRESIDENT said that Mr. Clements Markham, whose knowledge of the old 
Spani,sh literature relating to the ?onquest and occupation of South America by the 
Spaniards was so well knowl3, and who, from his knowledge of the re<ion and of the 
Spanish language, ha(l beenSable to contribute to Engli.sh literature. so much that 
was valuable, had shown that a great deal had been done by the natives of GO10D1bia. 
But the information which theyhad given was not generally accessible to the public, 
and therefore they must thank Mr. White very much for bringing beSore them in such 
a clear and graphic manner the physical features of so interesting a country. He 
had shown them that Colombia was one of those regions which in the future would 
probably be peopled by a vast industrious population. l'hey had heard of gold- 
mines and of rich valleys, the agricultural wealth of which was still undeveloped, of 
the canal that was beingFmadFe across the Isthmus of Panama, and takin^all these 
things into account he thought there would be little doubt that the country would, 
in the course of another generation, be as familiar to Englishmen as the best known 
portions of the South American continent at the present time. Something of the 
sort was needed to nzake South America interesting to English audiences. During 
the time that he had held the presidency of the Royal Geographical Society, 
nothing had struck him as being more curious than the intense and extraordinary 
interest taken in the elucidation of every portion of Africa, and the comparatively 
little interest taken in South America. It was useless to speculate upon the 
reasons, but such was the fact. There was a sentinlental interest attachinffl to 
Africa which could not be aroused with regard to South America. Possibly it was 
due to the fact that Sotlth America was already in the hands of European races; 
whereas Africa oSered a larg;e field to the ambition of European-powers, and at the 
present time certain portions af that continent were being coolly occupied by 
Etlropean powers as if the natives had no right whatever there. For this reason 
they were doubly thankful to Mr. White for havinC called their attention in so 
eXective a manner to a countrJr whose physical characterj products, aend -population 
were so interesting. 
Mr. B. B. WEITZ in thanking the Meeting for their kind reception of his paper, 
called attention to the speclmens of the minerals of the country which he had placed 
on the table. They consisted of gold and silver ores, principally from Antioquia, 
coal from the Patia, the C:auca, and the Nechi valleys, copper ores from the Atrato 
and Cauca valleys, and lead, zinc, mercury, and- manOanese. 
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