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Notices or CorPER-MINES NEAR CoP1aPO, IN CHILIL

The copper-deposits of Copiapd* occur in felspathic,
quartzose, and hornblendic rocks, which,—commonly
lamellar but sometimes massive,—form high craggy
hills on either side of the valley.{ Beyond these the
rocks north and south are in great measure overspread
with sand,} much of which is unconsolidated. In one
spot at least,—el Bramador§ near Toledo,—loud noises
may sometimes be heard when large quantities of it
are drifting || before heavy gales.

® Heaps of wood-ashes and copper-slag mark the sites of many ancient smelt-
ing-works in the valley of Copiapd.

‘When copper was first discovered at s Marguesa,—the most ancient mine in
Vallenar,—is now unknown; but el Cobre and Larraons, in the same depart-
ment, were wrought during the year 1700 ; and other copper-mines were opened
there soon after.—Memoria del Intendents de Atacama, p. 11.

+ Domeyko, Annalos des Minss, 4me Série, 1x. pp. 866, 874.

1 Hall, Journal written on the Coasts of Chili, Peru, and Mezico, in the years
1820,~-21,-and 22, 11. p. 21 (Ante, p. 139, Note). Domeyko, Annales des Mines,
4me Série, Ix. p. 365.

§ I heard an account ® ¢ ® of a hill in the neighbourhood ® ¢ ¢ called
¢ ¢ E] Brenador,’—the roarer or bellower; ® ® ® gg far as I understood it was
¢ covered by sand, and the noise was produced only when people, by ascending
s it put the sand in motion.”—DARWIN, Geology and Natural History of the
Countries visited by H.M.S. Beagle (2nd Edit.), p, 361.

At Reg Ruwan, in Cabool, ** hollow sounds, such as would be produced by a
¢ large drum, are heard when the sand is set in motion.”

Burxes, Personal Narrative of a Journey to and Residenos in Cabool, p. 1567.

Edin. New Phil, Journal, xxx111. p, 204.

| # At Nakous in Arabia Petrea ¢ ¢ ® a bare mountain composed of hard
¢ sandstone * * ¢ presents on two sides surfaces so inclined that the white
¢ and slightly adhering sand which covers it scarcely supports itself, and slides
¢ down with the smallest motion; or when the burning rays of the sun destroys
¢ its feeble cohesion. These sandy declivities are about 150 feet high, ® ® ®
1 climbed with difficulty seventy or eighty feet, ¥ ® ® and in climbing heard
“ the sound beneath my feet, which made me think the sliding of the sand was
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. About three miles from Baranquilla, on the coast, a
low but steep escarpment presents several nearly hori-
zontal beds of recently formed sandstone; which—
pierced here and there by dark hornblendic crags—
extend several miles inland, as far as Copiapd valley
below Monte Amargo. This sandstone is traversed
by an infinite number of small irregular joints; and
wherever these occur,—harder perhaps than elsewhere,
—it rises slightly above the general level.

At about three hundred feet above the sea some
beds of this highly calcareous sandstone enclose near
Quebrada Seca considerable quantities of broken and
ill-preserved shells.*

Near Caldera, in a railway-cutting one hundred
and eighty feet above high-water mark, large tracts of
loose sand, several feet in depth, contain tolerably
perfect shells in such enormous abundance, that they
not only furnish lime,t to the whole neighbourhood,
but are shipped to Coquimbo, Valparaiso, and other

¢ the cause and not the effect ® ¢ # I therefore slid down as fast as I could, and
¢¢ endeavoured with the help of my hands and feet to set the sand in motion.
¢¢ This produced an effect so great, and the sand in rolling under me made so
“loud a noise, that the earth seemed to tremble. ® ® @ It appeared to me to
¢ have the greatest analogy to the humming-top ; but rose and fell like the sound
¢ of an Eolian harp.”’—8xzarzEN (Monatliche Correspondens, Oct. 1812, p. 393),
Edinburgh Journal of Science, v11. (1827) pp. 51-3.

The same phenomena are described by Mr, Gray.—Daubeny, Description of
Active and Extinct Volcanoes, p. 487. Edinburgh Journal of Science, V1, p. 154,

® In several extensive, level, and horizontal beds of shells, elevated from 60
to 230 feet above the sea near Valparaiso, the state of decomposition has an
evident relation to the comparative height at which they are found.—DARWIN,
Proceedings of the Geological Society (Abridged), 11. (1837) p. 447.

1 ¢ At Quintero near Valparaiso the sand contains beds of shells in a semi-
¢¢ fossil state, which are burnt by the natives for lime.”

CuMiNG, Geol. Trans., 2nd Series, v. p. 265.
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ports, with a like object. The same beds, in some parts
so full of shells, are in others made up almost wholly
of gravel, pebbles, shingle, and fragments of rock
which have been bored by marine animals.

Specimens from each of these deposits * were
obligingly examined by Robert Etheridge, Esq.,
F.R.S.E.; F.G.S.; of the Ordnance Geological Survey,
who observes ;—

¢ The shells from Quebrada Seca are so rounded and worn that it
¢ is almost impossible to determine their generic much less their
¢ specific characters. Those from Caldera appear to be more modern
¢ and are better preserved. I find amongst them the following ;—

QUEBRADA SECA. CALDERA.
(300 feet above the sea) (180 feet above the sea)
‘ Panopea. Donocilla donacinum,
Venus. Venus.
Crassatella. Turbinella.
Isocardia, Oliva Peruviana.
Balanus. Turritella.
Purpura.
Pecten.
Mactra Byronensts,
Balanus.
An argillaceous rock, bored by Pholas
or Lithodomus.

“ They are of species which appear to be now living in the Chilian
“ and Peruvian provinces,—are entirely marine,—and undoubtedly
“ come from raised-beaches along the coast.”

The beds of shells and their equivalents, perhaps,
mark, and their depth may be in proportion to, the
intervals of repose; the sand,—almost destitute of

# All these have been placed in the Museum of Practical Geology (Jermyn
Street, London).
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ghells,—was, on the other hand, probably deposited
during periods of elevation.

The frequency of earthquakes, and the terrific effects
they have often produced, on the coast of Chili are
generally known.*

@ De Ulloa, Voyage to South America, 11, p. 257, Mrs. (Graham) Callcott,
Geological Transactions, 2nd Series, 1. p. 413. Letter to the President and Mem-
bers of the Geological Socisty (London, 1834), pp. 1-9. Hall, Journal written on
the Coasts of Chili, Peru, and Mezico, 11. p. 25. Scrope, Considerations on
Voleanos, pp. 190, 208. Caldcleugh, PAslosophical Transactions, cxxvr. (1836)
p. 21. Proceedings of the Geological Society, 11. (1837) p. 444. Lyell, Principles
of Geology, 1. p. 401. Bakewell, Introduction to Geology (4th Edit.), p. 98.
De la Beche, Geological Manual (3rd Edit.), p. 148. Greenough, Proceedings of
the Geological Society, 11. (Presidential Address, 1834) p. 56. Alison, Ibid, 11.
(1835) p. 209. Darwin, Idid, 11. (1837) p. 447. Geol. Trans., 2nd Series, v.
p. 601, Natural History of the Countries visited by H.M.S. Beagle (2nd Rdit.),
pp. 301-312, 351. Fits-roy, Jour. of the Royal Geographical Society, V1. p. 319.
Surveying Voyage of H.M.S. Adventure and Beagle, 11, 402-418.

At 8 am, on the 6th of October, 1839, an earthquake destroyed, in a few
minutes, within the city of Copiapd alone, property valued at (£300,000) one
million and a half of dollars; beside much more in the neighbourhood. Its
effects were most disastrous along and near the valley which reaches from the
Cordillera, through Pabellon, Copiapd, and Ramadilla, to the ocean; but—
diminishing at greater distances on both sides of that line—they were felt, more
or less severely, throughout Atacama. As far north as the confines of Bolivia,—
ninety miles, at least, from the centre of disturbance,—shocks were perceived
twelve or fifteen miles off the shore. At Coquimbo—about the same distance
south,—on the contrary, they were scarcely noticed.

During the first shock,—which lasted at least two minutes and a half—people
with difficulty saved themselves from falling. Throughout that day and the
night succeeding, shock followed shock with scarce an intermission; and for
nearly a week there were fully one per hour. In about a fortnight they became
much less frequent ; but for four months three or four shocks were felt daily.

A dull rumbling noise like thunder, or separate reports as of artillery at a
distance, often accompanied the shocks; but there were also shocks without
noises, and noises without shocks. It is not easy to describe one phenomenon
observed at Caldera; whilst the convulsion was most severe; which may, how-
ever be likened to a sudden concussion ocouionod by the fall of an enormous
weight from a great height.

The first shock,—beyond comparison the most severe,—passing from north-

east to south-west, destroyed or irreparably damaged, not only every tall chimney
in the Mexican and South American Company’s, Messrs. Livingstone & Com-
pany’s, and Messrs. Tagld & Company’s copper-smelting works,—but also every
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During my brief stay in that country, seldom more
than three days passed without a shock One only of
them was however severe enough to dislodge portions
of the ceiling in my room; and to show,—by the way
in which it tilted my bed,—that its direction was from
south-west to north-east. Another was noticed both at
Copiapd and Chanarcillo,—places more than thirty
miles apart,—whilst I was underground in Colorada ;
but it was not felt beneath the surface. The injuries
occasioned by earthquakes, are, however, often severest
in the shallowest parts of mines.

That this coast has been more than once apprecxably
elevated, within the last forty years, seems unquestion-

wall erected on the deep beds of sand and shingle, east of the harbour, But
whilst buildings parallel to its course crumbled into irregular heaps, those at
right-angles to it were simply laid flat, the bricks and moulded masses of copper-
slag of which they were constructed retaining their relative positions unchanged.
South of the harbour, contrariwise, the Copiopd Company’s stacks and smelting-
houses,—founded on greenstone,—were uninjured. The native huts, of wood,
were scarcely moved.

The air was filled with clouds of dust, during & moment of unnatural stillness,
after the first shock.

At Caldera the sea gradually fell, from about quarter flood, beyond the ordinary
level of low-water, leaving vessels aground and boats dry on the beach; then—
alowly returning—it rose, some nine feet and a half perpendicular, to the usual
high-water mark; and thus ebbed and flowed six times within an hour,

The affrighted inhabitants escaped to higher grounds; and remained several
days and nights in the dreary desert of Atacama,

Along the great line of disturbance between Pabelion and Caldera several
shallow oopper-mines were destroyed and others were much injured. At
Flamenoo and Chanaral on the coast northward many were greatly damaged.
In the neighbouring districts of Tres Pantas and Chafiarcillo, on the contrary,
deeper works were but slightly affected.

Near Caldera the coast seems to have been permanently raised; for rocks
which were covered by the sea at high-water before the earthquake, are now at
1east a foot above the highest tide.

RI0EARD JomNsTONE, Esq., M.D.; and Jorx Jos. MurRAY, Esq,, HM.

Consul at Caldera; MSS,
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able*; but whether the present positions of the several
beds of shellst "and other marine remains which

¢ Mrs. (Graham) Callcott, Geol. Trans., 2nd Series, 1. p. 413. Caldcleugh,
Phil. Trans. oxxvi. (1836) p. 21. Fitsroy, Journal of the Royal Geographical
Society, VI p. 819. Surveying Voyages of H.M.S. Adventure and Beagle, 11.
pp. 412, 414. Darwin, Geol. Trans., 2nd Series, v. p. 601. Natural History
and Geology of the Countries visited by H.M.S. Beagle (2nd Edit.), pp. 301-312.
Ante, p. 168, Note.

+ ¢ Between Talcaguana and Conception, within four or five leagues from the
¢ ghore ®* ® @ at a depth of half or three quarters of a yard beneath the surface
¢ of the ground, is a stratum of shells of different kinds, two or three toises in
¢ thickness, and in some places even more, without any intermixture of earth,
¢large shells being joined together by smaller, and which also fill the cavities
“of the larger. From these shells all the lime used in building is made; and
¢ large pits are dug in the earth for taking out those shells, and calcining them.
“e & ¢ Quarries of the same kind of shells are found ® * * fifty toises, ¢ ® *
¢ and I saw them myself at the height of twenty toises above the surface of the
“gea, ® ® ¢ The various sorts of shells which compose these strata both in
¢ the ];Lim and mountains, are the very same with those found in the bay and
¢ neighbouring places, ® ¢ * at the bottom of the sea in four, sixteen, and twelve
¢ fathom water.””—Ds ULLoA, Voyage to South America, pp. 262-4.

¢ Several ancient lines of beach, consisting of shingle mixed with shells,
¢ extend in a parallel direction to the shore, to the height of fifty feet above the
¢ gea.”—MnS. (GRARAX) CALLCOTT, Geol. Trans., 2nd Series, 1. p, 415.

¢ At the mouth of the Rapel sixty miles south of Valparaiso, dead barnacles
“occur adhering to the rocks three or four feet above the highest tidal level;
¢ and in the neighbouring country marine shells are scattered abundantly to the
¢ height of about one hundred feet. Ten miles to the north, and at an equal
¢ distance from the sea, is the village of Bucalemu, in the neighbourhood of
“which are very extensive beds of recent shells. At the bottom of the great
‘“valley of Maypo, and some miles from the coast, marine shells of existing
“ species are also numerous; and at S8an Antonio near the northern point of
¢ that river, are large quarries of shells. ® ® & Shells of various kinds, but all
¢ gimilar and in similar proportional numbers to those on the beach, form numer-
‘ ous beds, elevated from sixty to two hundred and thirty feet above the sea, along
¢ the bold granitic coast south of Valparaiso. * ® ¢ Near Vifia del Mar, Balans
¢ were discovered adhering to the stone about fourteen feet above high water;
¢“and in the same neighbourhood there is an abundance of elevated shells.”

DARWIN, Proceedings of the Geological Society (Abridged), 11, (1887) pp. 446-T.

¢ Near Coquimbo five narrow, gently sloping, fringe-like terraces rise one
“behind the other; which, where best developed, are formed of shingle, ¢ ¢ ¢
“ At Guasco, north of Coquimbo, the phenomenon is displayed on a much grander
“geale. ® ® ¢ The terraces are there much broader, and may be called plains;
“in some parts there are six of them, but generally only five; they run up the
“valley for thirty-seven miles from the coast. ® ¢ ® Shells of many existing

BB
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overlie many of the copper deposits* are the results of
repeated displacements by earthquakes ; or may rather
be due’to a constantly progressive action,t like that by
which Scandinavia still rises,} is beyond the scope of
this enquiry.

Beneath a low steep cliff of shelly calcareous sand-
stone,§ about three miles from the sea and three hundred

¢ gpecies not only lie on the surface of the terraces at Coquimbo (to a height of
44250 feet), but are imbedded in a friable calcareous rock, which in some places
‘“is as much as between twenty and thirty feet in thickness, but is of little
¢ extent. These modern beds rest on an ancient tertiary formation containing
¢“shells, apparently all extinct. * ® ¢ I found no regular strata containing
¢ gea-shells of recent species, excepting at this place, and at a few points north-
“ ward on the road to Guasco.—DARWIN, Natural History and Geology of the
Countries visited by H.M.S. Beagls (2nd Edit.), p. 343 (Abridged).

Hall, Jowrnal written on the Coasts of CAsli, Peru, and Mezico, 11. p. 6.

® ¢« At Quintero ® ¢ great beds of shells, which stand some yards above the
¢level of the ses, are burnt for lime. The proofs of the elevation of this whole
¢ line of coast are unequivocal; at the height of a few hundred feet old-looking
“ghells are numerous, and I found some at 1300 feet. These shells either lie
“loose on the surface, or are imbedded in & reddish-black vegetable mould. I
¢ was much surprised to find under the microscope that this vegetable mould is
¢ really marine mud, full of minute particles of organic bodies.”

DarwWIN, Natural History and Geology of the Countries visited by H.M.S,
Beagle (2nd Edit.), p. 254,

¢ Near Caldera in Chili an ancient beach now a mile inland and one hundred
¢ and eighty feet above the sea, affords the same Diatoms as the present strand.
¢“® & ¢ In Sirocco-dust which fell at Malta Mr. Ralfs found several Chilian
¢ forms.””—J. BARCLAY MONTGOMERY, EsQ., M.D., Annual Reports of the Royal
Cornwall Polytechnic Society, Part xxv. (18567), pp. 45, 47.

+ Darwin, Proceedings of the Geologioal Society, 11. (1837) p. 448,

Natural History and Geology of the Countries visited by H.M.S. Beagle (2nd
Edit.), pp. 310, 344,

§ Von Buch, Travels through Norway and Lapland, pp. 217, 886. Lyell,
Principles of Geology, 11. p. 307. Reports of the British Association, 111. (1834)
p. 662. Phil. Trans., oxxv. (1835) p. 1. Keilhau, Edin. New Phil. Journal,
XX. p. 425. Elie de Beaumont, Ibid, xxV. p. 301. Forchhammer, Geol. Trans.,
2ud Series, V1. p. 167. Quarterly Journal of the Geological Society, 1. pp. 376,
879. Eugene Robert, Edin. New Phil. Jowrnal, xxvii1, p. 386, Bohtlingk,
Ibid, xxx1r1. p. 106. Nilsson, Quarterly Journal of the Geological Society, Vil
Part 11, p. 112.—Domeyko, Annales des Mines, 4me Série, x1v. pp. 163-162.

§ Domeyko, Annales des Mines, 4me Série, 1x. p, 366. Ante, pp. 165-6
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feet above its present level, the mine of.
QUEBRADA SECA.

is wrought in thickly foliated rocks; which, southward,
are very hard when—sparingly mixed at intervals with
small garnets—quartz and hornblende are their chief
ingredients; but are much softer, towards the north,
where felspar prevails.* Calcareous spar, plentiful
throughout the district, is especially so towards Cerillas,
an adjoining mine, on the north.

Structural planes, common to the whole formation
however varied its composition, approximately coincide,
both in strike and in dip, with the nearest metalliferous
masses. But all these are not étrictly parallel ; T for
the Vetas and the Guia (Fig. 10, a, b) bear 35° N. of E,
and S. of W., whilst the Manto (‘3) takes a nearly
meridional direction; their general dip however is
30°-55° west.

Fig. 10. (Transverse Section.)

a. Veta. b. Guia. ¢. Manto.

@ ¢ C’est dans les masses granitiques associées aux roches porphyritiques et
¢ feldspathiques compactes, qu’'on est encore en train d’exploiter les mines ® ¢ *
¢ de la Quebrada Seca et beaucoup d’autres du cdté du Sud.”

DoMEYKO, Annales des Mines, 4me Série, 1x. p. 367.
 Ante, p. 23.
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Within a breadth of four fathoms on the west, three
(vetas) veins (a)—each from two to ten inches wide,
composed in great measure of quartz, but containing
also earthy brown iron-ore, the green carbonate of
copper, copper pyrites, and vitreous copper-ore,—have
been opened and abandoned.

East of these, the Guia (b),—sometimes as much as
three feet, but averaging about a foot in width,—also
consists for the most part of quartz mixed with horn-
blendic, calcareous, and felspathic matter; and,—in its
shallower parts, with earthy brown iron-ore. Small
lumps of native copper incrusted with red oxide of
copper, and coated with earthy black copper-ore, are
sometimes mixed with massive green carbonate of cop-
per, in a matrix of (gossan) siliceous brown iron-ore,
near the surface; but the principal produce,—of black®
and green chrysocolla, Atacamite,T purple and vitreous
copper-ore, and copper pyrites—occurs in quartz and
felspar at greater depths.

Still further east, the Manto (c),—generally about
nine, but enlarging at intervals to thirty feet in breadth,
—also contains great quantities of quartz, mixed, how-
ever, with earthy brown iron-ore and ingredients
common to the adjoining rocks far more abundantly
than in the Guia. Native copper is invested by the

* Domeyko, Annales des Mines, 4me Série, xvI1L. p. 123.

t ¢ Atacamite is often produced when metallic copper or copper-ores have been
¢ exposed to the action of the atmosphere, or of sea-water.”

Mons, Mineralogy (translated by M. HAIDINGER), Ii1. p. 75.
Domeyko, Annales des Mines, 3me Série, xvuL p. 123,
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oxide and green carbonate of copper, in a matrix of
earthy brown iron-ore, granular quartz, and felspar
clay near the surface; whilst the silicate, chloride, and
sulphurets of copper are disseminated through fel-
spathic, quartzose, and hornblendic matter below.

On either side, but especially east, of the Guia (b)
and Manto (c), several large lode-like masses of vein-
stone extend through the rock obliquely to its foliation.
They do not however reach from one to the other, or
mutually intersect; but become gradually less and less
metalliferous,— slowly assimilate to the Country in
mineral character,—and ultimately disappear. Smaller
metalliferous branches, without number,—springing
from the larger off-shoots as well as from the Guia
and Manto,—every where traverse the intermediate
rock.

Northward, where lime becomes a large ingredient
in the rock, the G'uia, the Manto, and their branches,
—alike destitute of metalliferous quartz,—are repre-
sented by thin and irregular plates of calcareous spar ;
merely tinged with the green carbonate of copper.

All works less than fifteen fathoms deep are open to
the day; whilst to an equal depth beneath the whole
formation is irregularly honeycombed in all directions
by the miners. . :

The deepest pits contain a little water much con-
taminated with the sulphate of soda and other salts;
but the surface is destitute of both vegetation and
moisture

el
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Surrounded by high hills of sand drifted from the
desert, though only twenty miles west-north-west of
Copiap0o,—the copper-mine of

SAN Josk
has been sunk in a fine-grained massive crystalline
rock, composed chiefly of hornblende and quartz;
with which the carbonate of lime is, in some places,

largely mixed.
Fig.1l.  Pian.

ISR

Scale 40 fathoms to an inch,

Two systems of veins, coinciding in direction with

as many series of joints,—bear respectively

25°—30° S. of E. & N.of W.; and

30°—35° W.of N. & E. of 8.
Owing to this coincidence * their sides (walls) are
generally smooth. .

Whatever their directions, they all dip 65°~78° south-
west; whilst the shoots of ore incline towards the
north-west.

Their numerous intersections are unattended by dis-
placement (keave); at and on either side of the contact,
however, they often enlarge. .But rich and regular as

* Dr. Boase, Cornwall Geol. Trans., 1v. p. 448; Primary Geology, p. 179.
Fox, Report of the Royal Cornwall Polytechnio Society (1836), p. 89. Dela
Beche; Report on Cornwall, Devon, and West Somerset, p. 339, Henwood,
Corriwall Geol. Trans., V. pp. 179-112, 269-262.
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some portions are, no vein in San José has been traced
as much as one hundred fathoms in any direction.

A few rich veins are no more than three or four inches
wide; but generally they are from two to three feet.
A portion of the northernmost vein was indeed opened
for a breadth of from fifteen to eighteen feet; in this
place, however, it consisted of two principal branches
enclosing a mass (‘korse) of rock, which minor strings
of pure ore traversed in all directions.

Their ingredients—partaking, as usual, the charac-
ters of the adjoining rocks—are chiefly quartzose and
hornblendic; but carbonate of lime, often black, is also
abundant. Near the surface earthy brown iron-ore—
sometimes yellowish® but mostly brown—is largely
mixed with granular quartz, and, less plentifully, with
calcareous spar; whilst the sides of numerous small
drusy cavities are studded with mamillated and botry-
oidal masses of malachite. At greater depths lumps
and irregular veins of jaspery iron-ore, bluish-green
and black chrysocolla, Atacamite, malachite, and
vitreous copper-ore are interspersed through the other
ingredients.t

Although the veins are wrought to a depth of thirty
fathoms without trace of moisture; at less than ten
fathoms north-east of them a shaft sunk but five fathoms
from the surface, affords copious streams of pure water.

® Ante, Table 1., Purturburd ; Table I1., TVipord.
+ Near Tierra Amarilla copper pyrites oocurs in a matrix of specular iron-ore.
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Enormous quant:ities of copper in bars, regulus, and
ore are exported from the northern parts of Chili.*

In the shallower parts of Quebrada Seca, San
Jos?, and other copper-mines of the neighbourhood,

* The mining privileges officially conceded and relinquished in the copper
districts of Copiapd, in two years, numbered
1851. 1852.
Concessions...c.oeaveee 89 vovecanaes 407;
- Relinquishments ....... 61 ......o0.. 123;
and one hundred and sixteen copper-mines were wrought by nearly fourteen

hundred workmen.— Memoria del Intendents de Atacama, pp. 101-2.
¢ On a extrait de ces mines, dans les dix années, dnpui- 1832 & 1842, 2,000,707

¢ livres de cuivre en barres, et 70,000,000 livres de minerai de cuivre cru qu'on
¢ exporta en Angleterre, et dont le loi moyen a été d’environ 23 & 25 p. 010.”
DounYXO, Annales des Mines, 4me Série, 1x. p. 370.

The quantities exported, were — in 1850,

in bars. Copper-regulus. Oop_?u-an-
Ports. Coppgm Toms. 'ons.
Coquimbo ..coceeese 4739°64 1676-67 886°71s
Huasco .oceeoe 548°74 298-65 1581-95
Caldera «o..see 17°16 —_ 1168-72¢
Total.... 5305°438 197532 8587-38
in 1853,
Coquimbo ...c.e..es [ 2923-06 263254 7644°670
Huasco and Calders .. 469-84 2645-86 5367-860
Total.... 3392-90 5278-40 18012-43
¢  and in 1867,
From all these ports .. | 2167 | 17910- 213854

“ besides large quantities to France, the United States, and Hamburgh.”

a M. Oazo7Ts, French Consul General In Chili; Amladnlha, m.som. XX. ppe 84-7,
b ( Ome Sérle, 1v. p. 590.

a lmddlauudmtcdaluma.p 114,

d Universal Review, 1vV. (No.xv May 1800) p. 848.

The copper-ores purchased at various establishments of the Mexican and
South American Company in Chili, during

;g:g} 0Ontained +eeenanrensnerneeneneesnses 26:660 of copper.
1850 4, ceeeeecreceecensencencenees. 81802 ,, .
1851 5 eeeeeseeneenvenienveieunenes 93661 .
1852 5 eevneereerieiiienninieini, 18946 L
1858 cereirivriaieiraian 16610 o .

andtnngedlorthowholeperiod.......... 17-266
Avrsox, Letter to the Mexican & Sowth American Co. (London, 1866), p. 46.
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gold* is sometimes mixed with ferruginous quartz;
but rarely in quantities sufficient to make it an object
of special pursuit.

Regulus manufactured by the same Company, in
1855 contained ........ from 62-4 to 71:0 of copper.
1856  ,, cesseees o 680, 678 » e

ALI8ON, Letter to the Mexzican & South American Co. (Loundon, 1856), pp. 75-6.

The dry method of assay only is practised in Cornwall ;—the wet alone in
Chili.

¢ The Chilian miners have the reputation of being great cheats; and the most
% gerious frauds are committed in the sale of copper and silver ores by bribing
4 the samplers; and, the mode of sampling being imperfect, the frauds are not
¢ detected if the ores get into the native furnaces, or until the exported ores
¢ arrive at Swansea.”’— Universal Review, 1v. (No xv., May, 1860) p. 649.

# ¢ On compte trois époques dans I'histoire de I'industrie minérale de Copiapd,
¢ D’abord, du temps des premiers conquérants et sous le régime colonial espagnol,
“on n'y travaillait que des mines d’or. Il parait qu’on avait trouvé des quan-
¢ tités immenses de ce métal aux affleurements des filons. Secondement, vers 1s
“fin du dernier sidcle, 'epuisement des principaux filons auriféres, ou plutdt
¢ ’appauvrissement des minerais dans la profondeur (fait généralement observé
¢ dans toutes les mines d’or du Chill); ensuite, la découverte des mines de
¢ cuivre (dont les filons se trouvent dans les mémes localités que les filons d’or);
¢ celle enfin des quelques mines d’argent, firent abandonner les mines d'or, et on
“ commenga 3 s’appliquer 3 ’extraction du cuivre et de 'argent, ® ¢ ¢ Les
¢ minerais d’or donnaient, terme moyen,” (0°00003125) * pour 58 piastres d’or
“ par caisson (ce qui que revient d .peu prés A 20 castillanos, c’est-a-dire 3 2
¢ dixidmes de livre d’or par 64 quintaux). Quant aux minerais de cuivre, on
“ n’extrayait que des minerais oxydés ou autres contenant au moins 30 p. 0/0
¢¢ de cuivre,”—DoMBYXO0, Annales des Mines, 4me Série, 1x. pp. 868-9.

¢ At Coquimbo gold is found in a matrix of carbonate of copper.”
Carpcrevan, Travels in South America, 1. p. 851.
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