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Tae MiniNe District oF CaANARCILLO IN CHILI,

about fifty miles inland, is approached from the
Pacific coast by a railway between Caldera, Copiapdo—
the capital of Atacama,— and Pabellon; and thence
by a good, though circuitous, road across the moun-
tains.

The isolated mountain of Chanarcillo, rises nearly four
thousand feet above the sea and more than two thousand
higher than the undulating plain surrounding and
separating it from the lower Andes. Three strata of
limestone and two of quartz, mixed with hornblende,
bearing some 30° W. of N. and E. of 8.* alternate in
its abrupt north-eastern escarpment; but dipping in
the same way as—though less rapidly than—the surface,
the upper two of them only crop out in its steep south-
western slope. The perfect uniformity of this declivity
is varied by the Morro de San José and Morro de Dolores
(Pl 1.), small conical hills, formed of successively
smaller discs of rock, each traced for its entire circum-
ference. These answer as well in composition and
appearance as in situation and slope, to certain beds in
the mountain, with which they were, perhaps, originally
united.

When silver was found at Descubridora (Pl. 1.), in
18311 or 1832,1 by Juan Godoi a muleteer whilst in

AY
¢ In June, 1857, Mr. E. Price Waring ascertained that the magnetic variation
at Chanarcillo was 13° 50’ E.

+ Mr. Domeyko, Annales des Mines, 4me. Série, xx. 1846, p. 453.
1 Colonel Lloyd, Report to the Foreign Office (Woodfall, London, 1857), p. 7.
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search of a lost animal, the district was overspread by
a thicket of the Chanar,—a species of dwarf plum-tree,
—and from that circumstance, was named Chaiarcillo.
A large mining population, attracted by the discovery,
‘quickly stripped the surface of its wood ; so that neither
tree, shrub, field, garden, nor even an occasional wild-
flower, now relieves the brown and dreary monotony,
the uniform and frightful barrenness, of this rich but
horrible desert. Although the bed of every valley and
glen is overlaid by a thick bed of shingle, pebbles, and
gravel, deeply scored with ruts and other indications
that the country was formerly well watered : there is
neither a single spring in the district, nor is one
streamlet now visible from the bleak summit of
Chanarcillo ; except—perhaps twice or thrice in the
year—when an occasional shower may for a few hours
supply each ravine with a scantily trickling rill ; these
are however quickly absorbed by the thirsty soil.

No water has even been drawn to the surface of
any mine in the district; a little moisture, however,—
derived, perhaps, from ascending vapour,—exudes from
some of the rocks and veins, but it is immediately ab-
sorbed by other portions of the neighbouring strata.

Amongst the many mines opened at different eleva-
tions in Chanarcillo three only have been wrought
deeper than the surrounding plain ; and these,—though
more than two hundred and sixty fathoms below the
surface,—are still far above the sea.

(A.) (a.) From the Manto de Ossa, at its summit, to
San Francisco vigjo, far down its slope, the mountain
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is composed of limestone: which is more than one
hundred and twenty fathoms thick in the north east-
ern outcrop; but,—from the upper inclining more
rapidly than the lower face (Pl I1.)—presents a mere
edge on the south-west.

Between the Manto de Ossa and San Francisco
vigjo the various beds and the lower side of this forma-
tion maintain, on the whole, a tolerably regular
inclination—of about 5°—towards the south-west, At
Colorada, however, an irregular boss some ninety
fathoms in diameter and thirty in thickness (Pl I1.,
K.) forms its nether portion, and thus extends the first
limestone to within a few feet of the second. This
protuberance is, like the little hills at San José and
Dolores on the ‘surface, constituted of many somewhat
elliptical layers; which,—narrowest at greatest depths,
and vice versd,— closely resemble, as well in bedding
as in composition, the mass of limestone they adjoin.

Although many cross-veins heave the lodes in Chai-
arcillo, only one of them displaces the rocks also.

At San Francisco viejo

the Colorada lode, bearing 88° E. of N. & W. of S., and dipping W. 65°-74° ;

the Waring lode, bearing 88° E. of N. & W, of 8., and dipping W. 64°-78°;
and

the Dolores Primera lode, bearing 88° E. of N. & W. of 8., and dipping W. 70° ;
are all heaved about 9 fms. towards the left-hand and greater angle® (Pl I.),
by the Flucan, which bears 80° W. of N. & E. of 8., & dips N.E,70°;

and on one—(its north-eastern or upper)-side (kanging
wall), the strata are twenty-one fathoms below their

#® Cornwall Geol. Trans., v. pp. 5, 6.
L
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counterparts on (its south-western or lower side) the
other* (foot-wall) (Pl II.). South-west of the
Flucan they dip, however, so much more rapidly than
on the north-east, that their outcrop occurs at about
the same level it would have maintained, had there
been no displacement.

(b.) The first hornblendic formation separates the
first from the second limestone; its upper and lower
faces are therefore respectively parallel to the nether
side of the one, and the surface of the other. As the
former inclines about 5°, and the latter nearly 8°; the
rock between them increases in thickness, from twenty-
four fathoms at its north-eastern outcrop, to fifty-four
at the Flucan in San Francisco viejo,—four hundred
and eighty fathoms distant on its slope towards the
south-west. Partaking, however, every irregularity in
the contour of both bounding strata, it is sixty-five
fathoms thick at Desemperio, but scarcely five between
a deep depression of the upper and an opposite elevation
of the lower limestone in Colorada. It suffers in com-
mon with the other strata, a vertical displacement of
twenty-one fathoms at San Francisco vigjo ; and dips,
like them, much more rapidly to the south-west than
on the north-east of the Flucan. (PLl. II. N,O; U,V.)

(c.) The first hornblendic formation is separated
from the second, by a deposit of limestone, more highly

@ ¢ The *alip’ or plane of dislocation hades, dips, underlays, or is inclined to
¢¢ the vertical so as to pass under the depressed portion of the strata which are
¢¢ displaced.”—~Prorrssor PuILLIPS, Ilustrations of the Geology of Yorkshire,
Part 11, p. 111. Pl. xx1v, Fig. 16. )
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inclined than the first (a.), and marked on both faces,
but especially on the upper, by undulations larger and
more numerous than—with a single exception (Pl I1,,
K.)—those in any other part of the series. A few por-
tions of the surface have a north-easterly dip, but its
general inclination is about 8° towards the south-west.
The lower face, less deeply inflected, slopes more
rapidly—perhaps 10°—the same way. Its thickness
thus increases, from seven fathoms, beneath the Manto
de Ossa, to nearly thirty, at the Flucan in San
Francisco viejo. .

(d.) A second formation of quartz and hornblende,—
the largest member of this series,—divides the second
(c.) from the third limestone (e.). Conforming in position
to the rocks they adjoin,—its upper and nether faces
dip respectively nearly 10° and about 4’ south-west;
and thus,—unlike the strata above,—it thins from one
hundred and thirty-five fathoms, at its intersection
towards one extremity of the district, to less than
_seventy at its displacement near the other.

About the middle of this formation a few beds of
argillo-siliceous limestone (hydraulic lime), together
less than two fathoms in thickness, maintain an approx-
imate parallelism to the second limestone (c.) through-
out Chanareillo.

(e.) A third limestone formation,—unrecognized
- elsewhere,—is laid open in the lowest works of the
deepest mines; but, as it has never been pierced, its
thickness is unknown. Itssurface dips about 4- towards
the south-west; and—in common with the shallower
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strata (a. b. c. d.) is displaced at the Flucan in San
Francisco viejo. _
(B.) Differences in structure, composition, and colour,
characterize various beds in each of the five formations.
As Chaiarcillo is now so dry and so destitute of
vegetation, its rocks yield to disintegration but slowly ;
their structure is therefore well displayed at the surface.
The first limestone (@.) is intersected by four series of
joints, which bear
(1)..15°—30° E. of N. and W, of S.:
(2)..15—30° S. of E. and N. of W.:
(3)..20—3Q" W.of N. and E. of 8. ;
(4)..30°—45" N. of E. and S. of W.
A separate and distinct—approximately rectangular—
structure is thus developed within the mass by each of
- the two pairs respectively. As however they interlace
diagonally, the quadrangles articulated by one pair of
joints, are subdivided into triangles,* by the other,

¢ ¢ Beside the joints which approach to rectangularity, there are also others
“ which have an intermediate direction, and divide the blocks diagonally into
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But as every joint suffers occasional interruptions* and
deflections,t all the four series are seldom, if ever, alike
pronounced in the same spot. The first and second,
traced at short intervals throughout the district, are thus
interlaid by the third only at Colorada near the middle
of Chanarcillo, but by the fourth alone at Descubridora
and the Guias de Carvallo on either side.

Although joints are in general merely closed seams,
those in the crest of this mountain are so wide and so
numerous, that,—filled with earthy} and stony débris
of the adjoining rock,—they impress to some extent a
fragmentary character on the rgass.

(2.) The bed known in different mines as the Manto
de Ossa, Manto de Mandiola, Manto de los Cobos,
and Manto de los Bolados is usually from four to five,
but occasionally as much as eighteen or twenty feet
thick. The structure is generally cellular or vesicular;

¢ triangular masses, which in some situations seem to be rather more evident than
“ the rhombs.” ~—Cornwall Geological Transactions, v, p. 170.

® ¢ Qccasionally a ® # ® joint ® # ® has only been found by the breaking of
¢ the rock in working.”
Mz. Exys, London and Edinburgh Phil. Mag.11. (1833), p. 822.

+ ¢ But though the joints often preserve a tolerable regularity for some distance
¢ they have frequent and considerable flexures, on the lines both of direction and
¢ of dip; the opposite bounding planes of the jointed masses are therefore seldom
¢¢ quite parallel,”—Cornwall Geological Transactions, v. p. 170. Ante, p. 13.

1 Mr. Domeyko’s analysis of this earthy matter gave
Carbonate of limeeoaseovsccesscecssce ,335
Carbofate of magnesia..cccooeccescese ,052
Alumina and oxide of iron.ceeecseeses ,101
Bilica ...... eses sse soessnene seeeees ,170
Insoluble MAtter seececossssacscccsee 270
‘Water and 1088.c 5 cccoccencesesasaes ,072

1,000
Annales des Mines, 4me Bérie, 1x, p. 487.
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and the joints—especially of the first and second series—
are well developed ; but they are fewer and narrower
in this bed than in that which overlies it. The rock
in different parts is either of a dark blue, brown, or
buff colour, but white calcareous spar occurs at intervals,
as well in small veins and isolated masses, as facing or
filling its joints. Throughout this bed, especially where
calcareous spar and earthy iron-ore abound, for some
distance on either side of the Candelaria, Colorada,
and Descubridora* lodes the rock is sprinkled, its
laminee are interlaid, and its joints are invested or filled,
with granules, filigrees, leaves, plates, and veins of
native silver, mixed with the sulphuret, the chloride,
and—less frequently—the chloro-bromidet of silver.
In many such parts of the Manto this impregnation
has been so general and so rich that the workmen have
left only a few slender pillars of it to support the roof ;
and these are mostly pierced and scored in pursuit of
rich veins and fibres. On every side of the caverns}
thus opened, galleries, extended on lines of ore nearly
coincident with the joints, form as they interlace an
almost inextricable labyrinth.

Silver and silver-ore are thus scattered through lime-
stone in this part of Chanarcillo, in the same manner

® One mass of native silver and silver-ore obtained from this lode was so large,
that it was mounted and long used at the mine as a card-table.

t Mr. Domeyko, Annales des Mines, 4me Serie, Ix. p. 453,

Colonel Lloyd, Report to the Foreign Offics, on the Mines of Copiapd (London,
1857), p. 18.

1 Insuch an opening on another formation at the Guias de Carvallo a horse
whim has been set up and is worked by lamp-light.
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as gold is dispersed through Jacotinga* in Brazil;
native copper through certain trap-rocks near Lake
Superior; 1 tin-ore through slate at Fatwork, 1 and
through .granite at Carclaze,§ Raggy-rowal,| "and
Balleswiddenq[ in Cornwall, at Geyer in Saxony, and
Zinnwald ** in Bohemia; and the carbonate of copper
through sandstone at West Feltont{{ in Shropshire,
Alderley Edge} in Cheshire, and Huidobro in Old
Castile.§§

(3.) Many small cavities, incrusted with the chloro-
bromide of silver and filled with calcareous clay, occur
in a bed of ferruginous limestone, a few inches thick,
which crops out at Colorada some thirty fathoms below
the Manto.

(4.) A second thin bed of cellular limestone, even more
ferruginous and clayey than the first, appears about
fifty-five fathoms beneath it; and, as it intercepts the
scanty portions of rare showers which, absorbed by the

® ¢« Micaceous iron Schist.”—GARDNER, Travels in the Interior of Brazil,
p. 493. Postea.

+ Whitney, Metallic wealth of the United States, pp. 270, 287.

3 Cornwall Geological Transactions. v. p. 120,

§ M., Jars, Voyages Métallurgiques (1765), 1. p. 190, Professor Sedgwick,
Cambridge Philosophical Transactions, 1. p. 108 ; and (Address to the Geological
Bociety, 18th February, 1831), Proceedings of the Geological Society, 1. p. 283,
Philosophical Magazine and Annals, 1x. (1831), p. 284. M. M. von Oeynhausen
and von Dechen, Philosophical Magazine and Annals, v. (1829), pp. 241-2. Dr,
Boase, Cornwall Geological Transactions, 1v. pp. 238-9. Ibid, v. p. 120.

fl Cornwall Geological Transactions, v, pp. 68,235. ¥ Ibid, pp. 15, 236,

s& Mr. Hawkins, Cornwall Geological Transactions, 11. pp. 33, 43.

++ Murchison, Silurian System, pp. 39, 207. Postea.

11 Murchison, Silurian System, pp. 39, 297. Mr. Higgs, Cornwall Geological
Tyansactions, ViI.

§§ Postea. '
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surface, are not dissipated in shallow galleries, is, there-
fore, called the Manto de Agua.

Alternations of crystalline, greyish-buff, with homo-
geneous, compact passing occasionally into slightly
lamellar,* dark-blue limestone, make up the rest of
this formation.

(¢.) The second limestone exhibits similar alternations

* of buff coloured with blue, and crystalline with compact

rocks; but contains neither fragmentary nor metal-
liferous beds.

The presence of silica and aluminaf makes hydraulic
lime} common to both formations.

(d—1.) A bed of siliceous limestone about nine feet
in thickness, divides the second hornblendic formation
parallel to its surface into nearly equal parts.

(e.) Asdeep as eighteen or twenty fathoms the third
limestone is greyish blue and semi-crystalline ; there,
however, it suddenly assumes and thenceforward main-

¢ « The various kinds of structure so frequently pass into each other in the

¢ same mass, that it is oftentimes very difficult to observe where the one begins

¢ and the other ends. When the rock has a compact texture, but more par-

¢ ticularly if it be crystalline, it most commonly exhibits a massive structure ;

¢ and as it gradually becomes more and more fine-grained and homogeneous, it
¢¢ generally acquires a proportionate degree of fissility.”

Dr. Boass, Primary Geology, p. 104.

1 ¢ La roche la plus commune de cet étage est un caleaire argileux contenant

‘ environ 40 p. 100 de résidu inattaquable par les acides, et ne renfermant que
¢ quelques traces de magnésie.

M. DouxYxo, Annales des Mines 4me Série, Ix. p. 438.

1 ¢ When limestones contain considerable portions of silica and alumina, they
“form what has been termed of late years hydraulic lime, and the mortars
“ made with them are called hydraulic mortars, of these, Parker’s cement ® ¢ ¢
“ will set, as it is termed, or become solid in a quarter of an hour, either in air
¢ or under water.”—Penny Cyolopedia (Article MORTAR), XV. p. 420.
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tains a bluish-black hue and homogeneous structure.
Its joints, meanwhile, are lined with amianthus.

(1.) About four fathoms beneath the surface of this
formation the Manto de Cachi, a bed of calcareous spar
no more than three inches thick adjoining the lodes
and scarcely an inch elsewhere, is traced throughout
the district.

The limestone strata are destitute of organic remains
at Chaiiarcillo, but they afford them in the neighbour-
hood.*

(b.d.) The three strata of limestone, alternate with
two groups composed in great measure of felspar, quartz,
and hornblende.

In both these much white felspar often imperfectly
but sometimes regularly crystallized, and dark green
hornblende in small groups of prismatic crystals, are
scattered through a basis of quartz and felspar ; which,
mostly mixed with hornblende, is generally green.

(2.) Acicular crystals of hornblende thinly interlace
subordinate beds of quartz.

(3.) Greenstone, perhaps rather finer in grain below
than above,T makes up the remainder of both groups.

Grains of iron pyrites are found at intervals, and
particles of copper pyrites less frequently : calcareous
spar, either as an ingredient of the rock or in small

® ¢ Je n’ai pas trouvé de débris organiques dans tonte la partie de la montagne
¢ qui renferme les filons métallifdres, quoiqu’on en trouve, comme je viens de
¢ dire, autant sur le chemin de I’est, pr2s de Molle, que sur le chemin du nord-
¢ ouest, aux environs d’Ingenio.”
. M. Dounyxo, Annales des Mines, 4me, Serié, 1x. p. 435.
+ Ibid, p. 437.
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irregular veins, occurs sparingly throughout the series ;*
but epidote, similarly dispersed, appears in the lower
beds only. .

The presence of asbestus in minute flakes gives some
portions a foliated character,} whilst in both groups
others are massive; a crystalline structure is, however,
common to all. A few of the numerous joints} present
mere unctuous faces; but most of them are filled with
calcareous spar, mountain-cork, mountain-leather, or
amianthus.

No intermixture of ingredients takes place, no veins
extend from one rock into the other, at any contact of
the calcareous and hornblendic formations; every
change of series is, on the contrary, sharply defined
and immediate.

At Colorada all the strata are alike traversed from
S.E. to N.W. by two parallel dykes, about four or five
fathoms apart, dipping N.E.; one three or four, the
other six or eight feet wide. Their chief ingredients,—
felspar and hornblende,—are often porphyritic, dis-
integrated, and soft, in the calcareous series; but,—
mixed with quartz,—are fine-grained and hard when
intersecting hornblendic formations.

(c.) The most productive veins in Chanarcillo are—

® ¢ On a trouvé cette roche composée de

¢ Carbonate de chaux......co.. ‘076
” de magnésie....... 034
¢ Partie attaquable par les acides ‘316 tenant ‘08 de silice soluble dans la
potasse.
¢ Partie inattaquablecececo.s.s 672
*998.”

M. Doueyxo, Annales des Mines, 4me. Série, 1x, p. 439.
t Ibid, p. 440. 1 Iid, p. 437,
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Direction. Dip.

the Descubridora lode .......ccoveeee 18° E. of N. & W.of S. e W
* Quanaca lode .....cccoceiennnee NE. & SW. ccecevinrenens N.W.
= Quias de Descubridora branches 18° E. of N. & W.of 8. ... W.
* Waring lode ....cccceveeveneeee.. 88° E. of N.& W.of 8. ... NW.
* Colorada lode ....cecoeveeececes 88°E.of N.& W.of S. ... NW.
o Caunter lode ..ceeveeesoercencee 80°W.of N.&E. of S. ... N.E.

** Dolores Primera, or Loreto lode 38° E. of N. & W.of S. ... N.W.

" Guias de Dolores Tercera } 85°N. of E. & 5. of W. ... N.W.
* Candelaria lode. ....sgucesmnnse 20°N. of E. & S.of W. ... W.of N.
« Bolaco 10d8 +vessere-overereens 20°W. of N. & E. of 8. ... W.

* @Qusas de Carvallo branches .... 20° E. of N. & W.of S. ... W.

Innumerable small branches spread from all, especial-
ly from the Candelaria, Colorada, and Descubridora,
the largest and richest lodes in the district. Some of
these connect neighbouring veins; but generally they
dwindle and disappear, as well vertically as horizontally,
within very short distances.

(1.) The directions of productive lodes are, perhaps,
more diversified in this than in any other mining
district; for they yield similar ores, whether parallel
or transverse to the (flucans) veins which are' composed
of clay only.

(2.) The strata slope gently (4°—10°) to the south-
west, but the lodes incline much more rapidly (64°'—78°)
towards points which—from the relations between dip
and direction—are as various as their bearings; yet,
with one exception only, are always west of the
meridian.

The passage of lodes from one rock to another is,
when uninfluenced by other circumstances, nowhere
accompanied by remarkable changes of dip; save
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between the Manto de Ossa and the limestone imme-
diately beneath. There however the lodes do not
directly enter one formation on leaving the other,—as
elsewhere they do;—but, conforming awhile to the
slope (10°—12° south-west) at their junction, pass for
some way between them. Yet this coincidence is not
of the same extent in every case; for after maintaining
it,—the Candelaria (d.d’. Fig.7.) for about fourteen
fathoms and a half,—the Colorada (a. a'.) and Waring
(b.0.) for nearly eighteen fathoms and a half each,—
and other lodes (c.c.) for different distances, they all
at length resume their normal inclinations (64'—78°).
Fig. 1. (Transverse Section.)

Scale 40 fathoms to the inch.
a.a’. Colorada lode. b.Y. Waring's lode. c.c. c.c". Guias de Descubridora.
d. d'. Candelaria lode.

As the lower sides (foot-walls) are distended and
more erect when lodes improve in quality,* they thus

® ¢« Tt is generally observed in the variations of the underlay or dip, that those
¢ parts of lodes are richest which are nearest to perpendicular.”

Mr. THOMAS, Report on a Swurvey of the Mining district from Chacewater to
Camborne (1819 ), p. 20.

“ It is a remarkable fact that in every lode, whether it yields tin, copper, or
¢ lead ores, the portions which are the most perpendicular are always the most
¢ productive. This perpendicularity invariably takes place by an alteration in
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become at-the same time larger, richer, and more
highly inclined.

(3.) Neither the dip nor the size of their poorer parts
seems however to have much, if any, relation to the
nature of the rocks they adjoin.

Although considerable portions of the Colorada and
Waring’s lodes maintain their characteristic breadths ;
this—the general fact elsewhere*—is an exceptional one
in Chanarcillo; where—on the contrary—differences in
width are great, frequent, and sometimes sudden.

The lodes are, however, largest and richest where
they unite with minute veins, oblique both in direction
and dip (‘cruceros); T which—elsewhere mere joints—
widen only as they approach the lodes, when in the
thick-bedded dark blue limestone.}

The Candelaria lode (Fig. 8. c. ¢.) is seldom more
than six inches wide where it crosses the hornblendic
dykes (a.a.' a.a.)§ of Cblorada; but, though uniting
with no other vein, it enlarges at the upper side
(hanging-wall) to twelve or fifteen feet, immediately

¢ the inclination of the lower or foot-wall of the lode, which becomes more vertical
“ (bellying out) ; whilst the opposite, or Aanging-wall may continue 6n the line
¢ of its original dip: this change frequently produces, at one and the same time,
¢ a more perpendicular appearance, and an enlargement of size in the lode.”
Cornwall Geological Transactions, v. p. 231,
® « Every lode is generally characterized by a prevailing sisze, which, however,
“ may now and then fluctuate greatly, though, for the most part, it does so within
« moderate limits,”—Cornwall Geological Transactions, v. p. 241.
+ % On appelle,'au Chili, croiseur (crucero) tout filon secondarie qui s’unit an
¢ filon principal, formant avec cellui-ci un angle quelconque.”
M. DoxeYKO, Annales des Mines, 4me, Série, IX. p. 446.

1 Ante, p. 14. § Ante, p. 80,
N
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on entering the adjoining limestone. The Colorada
lode (b. b'.) however traverses both rocks with but little
change of size.

Scale 40 fathoms to the inch.
a.a’. a.a'. Dykes. 5. b'. Colorada lode. ¢.¢'. Candelaria lode.

The wider parts of lodes rarely consist of veinstone
only, but enclose also blocks of the adjoining (‘country),
and thus assume a brecciated structure.* Their widest
portions often (take Horse) split; f but such separate
veins are seldom rich. On passing from one rock to
another differing from it merely in hardness, the lodes
often divide also into dranches; which in the softer
beds are generally less inclined, larger, and richer, but
in the harder are flatter, smaller, and poorer than the
lodes are when entire. (Table II1.)

(4.) Where no joint separates the lodes from the
rocks, the transition between them is so gradual, that
the changes in their mineral character are scarcely
perceptible.}

® Cornwall Geological Transactions, v. pp. 210, 213, 229.
+ Ibid, pp. 213, 231.
} Dr. Boase, Primary Geology, p. 179. Cornwall Geol. Trans. v. pp. 184, 186,
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Where, however, the lodes differ much in structure
and composition from the rocks adjoining them, they
are often bounded on either side by the smooth (walls)
faces of joints,* which—subject to, each its peculiar,
flexures—are approximately parallel. Sometimes also
the lodes are divided lengthwise by parallel joints,t
but the portions in which they abound are seldom rich.
And when the rocks are of lamellar structure certain
lodes which traverse them occasionally partake it also.}

Whilst the lodes traverse calcareous strata their earthy
ingredients are for the most part granular limestone
and calcareous spar; but in the hornblendic series they
are principally felspar, quartz, and hornblende. When
however magnesia, alumina, and silica occur, as some-

® Mr. William Phillips, Transactions of the Geological Society, 11. p. 126.
Mzx. Carne, Carnwall Geological Transactions, 11. pp. 60, 21. Dr. Boase, Ibid, 1v..
P. 448; Primary Geology,p. 176. Mr. Hopkins, Lond. and Edin. Philosophical
Magazine and Annals (Third series), 1v. p. 68; v. p. 130; Ix, p. 389. Edinburgh
New Philosophical Journal, xx1r1. (1836), pp, 156, 169, Cornwall Geologioa
Transactions, v. p. 169,

t+ M. Werner, New Thoory of the formation of Veins (English Translation), pp.
87,107,136,214,226, M. Daubuisson, Des Mines de Freiberg,1.p. 63. M, Jars,
Voyages Métaldirgigues, 111. p. 98. M. De Luc, Geological Travels, 111. pp. 2686,
278. M. de Humboldt, Political Essays on New Spain,111. p. 229. M. Fournet,
Etudes sur les dépdts Métalliferes, p. 43. Professor Sedgwick, Cambridge Philo-
sophical Transactions, 1. p. 108; Address to the Geological Society, 18th
February, 1831, Proceedings of the Geological Society, 1. p. 283 ; Philosophical
Magazine and Annals, 1x. (1831), p. 284; Geological Transactions, 111. (N.8.)
p. 483. Dr. Macculloch, System of Geology, 1. p. 887. Mr. Westgarth Forater,
Section of the strata from Cross Fell, to Newcastleupon Tyne, p.191. Mr. Fox,
Report of the Royal Cornwall Polytechnic Society (1836), p. 98. Professor
Phillips, Treatise on Geology (reprinted from the Encl. Britan.), p, 138. Mr. Burr,
Mining Review, No. X. (1837), p. 66. Mr. (afterwards Sir H. T.) De la Beche,
Report on the Geology of Cornwall, Devon, and West Somerset,p. 339, Cornwall
Geological Transactions, V. pp. 179, 182, 232. M. Domeyko, Annales des Mines,
8me, Série, xvrir. p. 3. Mr. Whitney, Metallic Wealth of the United States
(Philadelphia, 1854), pp. 62, 63.

. 1 Mr. Pryce, Mineralogia Cornubiensis, p. 95. Cornwall Geological Trans.,
v. pp. 181, 232,
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times they do, amongst the calcareous rocks, the lodes
afford pearl-spar, amianthus, felspar, and quartz, in
addition to their ordinary constituents ; in like manner
whenever lime forms either part of the rock or beds
and veins in the hornblendic series, the lodes contain
calcareous matter also. Thus to some extent all lodes
partake in turn the nature of every rock they traverse.*
These changes are much more conspicuous in the cal-
careous and hornblendic strata of Chanarcillo, than
they are amongst granite and its congeners, in which
similar ingredients{ are so differently aggregated.

The contrast between such parts of the same lodes
~ as traverse different rocks is much more manifest in
their metallic than in their earthy constituents; for
whilst contained in the hornblendic series they afford
traces of blende and small quantities of iron pyrites
only,} but when bounded by calcareous strata they
yield silver and most of its ores in almost unexampled
abundance.§

The lodes are however by no means alike rich in
every part of the three limestone formations;|| but

® Ants, p. 23, Note,t

+ Rev.J.J. Conybeare, Annals of Philosophy, V1. (N .8. 1828), p. 89. Dr. Boase,
Cornwall Geological Transactions, 1v. p. 391. De la Beche, Geological Manual
(3rd. edition), pp. 440-443, 449-4564. Ressarches in Theoretical Geology, pp. 295-
300. Dr. Boase, Primary Geology, pp. 181, 205. M. Delesse, Bullstin de la
Sociéié Géologique de France, xv. (2me Série), p. 782. Quarterly Journal of the
Geological Society of London, xvi. (Translations and Notices), p- 11.

1 M. Domeyko, Annales des Mines, 4me. Bérie, 1x, pp. 437, 489. Colonel
Lloyd, Report to the Foreign Office, on the Mines of Copiapé (1857), pp. 7, 8.

§ M. Domeyko, Annales des Mines, 4me, Serie, 1x. pp. 437, 438. Colonel
Lloyd, Report to the Foreign Office,on the Mines of Copiapé, pp. 7, 8.

| “La partie la plus. riche du filon (el beneficio) suit de préference ocertains




District of Chanarcillo in Chili. 87

contrariwise, when the rock is white, pale blue, or buff
coloured, crystalline, and thin-bedded, they are little,
if at all, more productive than they are in the horn-
blendic series.* This is strikingly exemplified at
Colorada ; where the principal lodet is unproductive
throughout the second hornblendic formation ; except
in a thin interlying floor of limestone ; in that, however,
it yields both vitreous silver-ore, and native silver.

But notwithstanding the bounding-planes of each
formation by preserving the same level on either side
of every lode afford proof that any motion, whether
- vertical or oblique, which may have taken place on
one side of any lode, has extended in like manner to
the other ;—portions of the first limestone, which, at
twenty-five fathoms deep form opposite sides (‘walls)
of the Candelaria lode, differ widely in appearance.}

Many white and pale grey beds alternate in the
gouth-eastern or lower side (foot-wall), but a dark-
grey, homogeneous thick-bedded limestone only occurs
in the (hanging-wall) north-western.§ The former is
straight and smooth, the latter crooked and rough. On
both sides the two hornblendic dykes| preserve their

¢ couches privilégiées, et que ce sont ces couches qui rendent le filon métallifére
4 (s0n los mantos que hacen pintar la veta).”
M. DouEYXO, Annales des Mines, 4me. Série, Ix. p. 446.
® « The cleavage-planes of the schistose slates are almost invariably curved and
¢ contorted whenever the rock is quartzose, and in such cases it is usually very
¢ figsile,and the lamine are highlyinclined : either of these conditions is accounted
¢ inauspicious.”—Cornwall Geological Transactions, V. p. 225.

+ The Colorada lode. Table III.
t Ivid, pp. 196-204. § Table I, | Ante, pp. 80, 83.
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ordinary parallelism in direction and dip. In them
the lode is about three feet and a half wide; and,
partaking their nature, consists for the most part of
disintegrated felspar and hornblende. On entering
the limestone, however, the irregularities of its north-
western side (‘kanging-wall) distend it to twelve or
fifteen feet in width on either side of both dykes (Table
III, Fig. 8;* and then its chief ingredients are cal-
careous spar, earthy yellowish brown iron-ore, vitreous
and red silver-ore, and native silver. In such parts
also the chloride and chloro-bromide of silver often
encrust the joints. ‘
In great part of the calcareous series (a. c. e.1) dark
grey and deep blue tints prevail, which, more pronounced
amongst the deeper than in the shallower beds, pass
occasionally into bluish black in the third limestone at
Colorada and San Francisco nuevo. These portions
though sometimes granular, and often crystalline, are
mostly massive in texture; and they afford every
variety of lamellar structure. Isolated lumpsand small
irregular veins of calcareous-spar, are, at intervals,
enclosed in the dark rocks. Hitherto the lodes have
been rich whilst traversing the thick-bedded, homo-
geneous, deeply-tinted limestones only; but even in
portions of these, some parts of them are barren.
Often, indeed, the other earthy ingredients are so
much alike in both that it is difficult to distinguish the
lode from the rock (‘country) at their contact; but

—_—

® Ante, p. 83. + Ante, pp. 70-73.
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as calcareous-spar sometimes forms continuous veins
(leaders®) in the lodes and their branches ; it is there-
fore rather more abundant in them than in the dark-
coloured limestone they traverse.

Such parts contain many drusy cavities, which are
encrusted with calcareous-spar, pearl-spar, and quartz ;
but, though, spangled with rare crystals of silver and
its ores, they are seldom rich.t

Many small hollows opening one into another,
between blocks of limestone and ribs of calcareous-spar,
form an irregular cavern,} perhaps twenty fathoms
long, twelve fathoms high, and from three to fifteen
feet wide, in the Candelaria lode, about half-way down
the first limestone, at Colorada.§

Large though isolated portions of the compact
calcareo-ferruginous matrix are impregnated with
native silver in masses, veins, and ramifications, of

® Mr. William Phillips, Geological Transactions (0.8.), 11 p. 138, Comwall
Geological Transactions, V. p. 208. ‘

4+ “Rare and curious crystalline minerals ¢ ® ® are seldom found in connection
¢ with large quantities of ore, although the lodes which afford them may be pro-
¢ ductive in other parts.” —Cornwall Geological Transactions, V. p. 206,

1 “ At Dolcoath a vugh ¢ from eighteen to twenty fathoms in length, three
¢ fathoms high, and from four to nine feet wide ’ occurred in the Main lode.
4 Instead of a single large cavern, it, however, consisted of an infinity of small
“ ones, opening into each other; or perhaps it may be more correctly described
« ag o part of the lode filled with vesicular carbonate of iron. At the Consolidated
¢ Mines, between the 110 and 120 fathoms levels, on Taylor’s lode, a little west
¢ of Taylor’s shaft, & very extensive ¢ vough,’ or cavity was discovered ; the size
¢ was much greater than is commonly observed, being nearly forty fathoms in
¢ length, and from one to two fathoms high; the direction was nearly horisonnl
¢ the lode both above and below producing good ore.” Cornwall
Tyransactions, v. p. 209, Note. See also Mr. Rule, Cornwall Geological Trane-
actions, 1. p. 225. Mr. Burr, Mining Review, No. VII. (July, 1835), p. 48. Mr.
(afterwards Sir Henry Thomas) De la Beche, Raport on the Geology of Cornwall,
Devon, and Somerset, p. 324.

§ Tabdle III.
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every imaginable shape and size ;—with the chloride
of silver in like manner, but in less abundance ;—and
with vitreous and red silver-ore in the same way, though
in still smaller proportions.* W hilst the lodes traverse
certain strata their joints and crevices are often encrusted
and filled with the chloride of silver and native silver ;—
less frequently with vitreous and red silver-ore and the
chloro-bromide of silver ;—and, yet more rarely, with
the bromide, and the iodide of silver. Occasionally
also the same minerals interlaminate the rockt for
short distances on either side of the lodes.

Portions of all the lodes have been enormously rich.

Atabout one hundred fathoms deep in the first lime-
stone (a.) great part of the Candelaria lode, for a length
of thirty-five fathoms, afforded so much native silver and
chloride of silver, mixed with chloro-bromic, vitreous,
and red silver-ore, that it averaged sixty, and some
portions of it yielded nine hundred, (Troy) lbs. of silver
per ton.

The Colorada lode, whilst traversing the second
limestone (c.) at one hundred and thirty five fathoms
deep in Colorada and Desempeiio, contains great
quantities of comparatively inferior ore; so largely
mixed, however, in some parts with native silver, the
chloride, chloro-bromide, bromide, and iodide of silver,

*® M. Domeyko, Annales des Mines, 4me. 8érie, Ix. pp. 438-439. Colonel
Lloyd, Report to the Foreign Office, on the Mines of Copiapé, p. 13.

¢ ¢ On voyait de tout petits feuillets des chloro-bromures disséminés dans le
¢ roche encaissante.” —M, DoMBYKO, Annales des Mines, 4me. Série, Ix. p. 445.

§ Table III.
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and with vitreous and red silver-ore, that sixteen
hundred tons selected from it gave sixty four thousand
- Ibs. of silver ; * of which one-eighth part was obtained
by two miners in a month.

From this rich part of the Colorada lode several
(branches) veins strike obliquely southward to Waring’s
lode ; which, when alone, was barely an inch, but after
their union with it was six inches wide. For five
fathoms in length, and nine feet in height the lode
maintained the same size, but it then entered a bed of
white limestone and dwindled to its former dimensions.
When small its only ingredient was calcareous spar;
but during its enlargement this was mixed with the
chloride of silver and vitreous silver-ore, and great part
of it was so thickly intertwined with (dar-silver ) native-
silver ; that,—too tough for extraction with the ordinary
mining tools, and too porous to be blasted with gun-
powder,—it was cut out bit by bit with chisels.T

* Tabls III., PL. I1. Q.

t+ Tabdle III. R .

The besetting vice of Spanish America is 80 recklessly pursued in Chanarecillo,
that on a pay-day groups of ill-olad native miners may be often seen playing at
pitch and toss with silver dollars, When, also, the joint earnings of comrades,
amounting to (a doubloon) an ounce of gold, are paid in a single coin, they some-
times e by a foss which of them shall pocket the whole. Many would there-
fore starve were they not fed by their employers,

Although all works at the surface and all entrances to the mines are within
high-walled court-yards; the mouth of every shaft and (level) gallery is also
olosed by a gate, which is never opened unless in presence of an overseer, who
may be summoned by a bell rung on occasion from within the mine.

All ore brought to the surface is at once taken into small fron-fenced plots,
within the walls; where, carefully guarded, it is (dressed) prepared for reduction.

Native workmen never leave either the mine or the (dressing-floors) ore-plots
until both their clothes and their persons have been strictly examined. I oan,
however, merely allude to the dangerous and disgusting manner in which they
often unsuccessfully, attempt to secrete small lumps of rich ore.

¢t As the Mexican miners are almost naked and are searched on leaving the
o
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At a depth of thirty-eight fathoms in the first lime-
stone (a.) the Colorada and Waring lodes,* when
nearly parallel and about five fathoms apart, meet and
intersect the Caunter lode, at horizontal angles of 68°—
70°, but do not (‘heave) displace it. The chloride of
silver is obtained, in small though rich (‘bunches)
masses, from Waring's lode; and, mixed with native
silver, from the Colorada. Similar ores have been so
abundant in the Caunter lode that more than three
thousand five hundred lbs. of silver were realized from
the short range between its intersections.

The Colorada and Waring lodes unite at a depth of
one hundred and thirty fathoms in the second limestone
(c.); and, for an extent of about fifty fathoms, yielded
the chloride, chloro-bromide, bromide, and iodide of
silver in small proportions, and vitreous and red silver-
ore mixed with native silver so largely, that the pro-
prietors of Desempenio and San Francisquito shared
therefrom the proceeds of more than fifty-three thousand
lbs. of silver.t .

Descubridora had been constantly and extensively
wrought for five and twenty years, when, on preparing
foundation for a storehouse, in the first limestone a few

“ mine in the most indecent manner, they conceal small morsels of native silver,
4 or red sulphuretted and muriated silver in their hair, under their armpits, in
¢ their mouths, and in other parts of their persons, ®* ¢ ¢ It is a most shocking
¢ gight to see ® * ® hundreds of workmen all compelled to allow themselves to
“ be searched on leaving the pit or the gallery. A register is kept of the minerals
* found on them; ¢ * ¢ and in the mine of Valenciana at Guanaxuato the value
1¢ of these stolen ores amounted in thirteen years to £36,000 sterling.”

’ M. pr Hoxmoror, Pokitical Essay on New Spain, 111, p. 247.

® Ante,p.81. Table III. t Tables I11.IV. PLIIR.
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feet only from the lode, a line of silver and silver-ore was
unexpectedly laid open. This was the upper edge of a
lenticular mass; which, about eighteen feet long, fifteen
deep, and two and a half through towards the centre,
was nowhere thicker than a crown-piece at its circum-
ference. It afforded native silver, mixed and invested
with the chloride, and chloro-bromide of silver in such
rocks, that some of them like those obtained from the
lode in 1831,-2,*—were temporarily used as card-
tables.} Within two months the formation was
exhausted ; meanwhile more than forty thousand lbs:
of silver were extracted from it.

But (bunches) masses of such richness, which
occur at intervals only,} are generally surrounded by
much larger bodies of inferior ore. Of this there
remain, either still unbroken in the lodes or rejected at
the surface, almast incalculable quantities, which might
have been wrought to great advantage had Chaiarcillo

* Ante, p. 69, + Ante, p. 76. Note.

1 ¢ It appears that at the formation of veins ® ® ® the distribution of silver
‘ has been very unequal; sometimes concentrated in one point, and at other
¢ times disseminated in the gangue, and allied with other metals. Sometimes in
¢ the midst of the poorest minerals we find a very considerable body of native
¢ gilver,* ¢ * which in place of being concealed in galene, or in pyrites in a
¢ small degree argentiferous, or of being distributed through the whole mass of
¢ the vein over a great extent, is collected into a single mass. In that case the
¢ riches of a point may be considered as the principal cause of the poverty of the
“ neighbouring minerals. * * ¢ In Mexico,as well as in Hungary, large masses
 of native silver and vitreous silver-ore, appear only in a reniform shape; the
“ composed rocks exhibit the same phenomena as the masses of veins. When
‘ we examine with care the structure of granites, syenites, and porphyries, we
¢t discover the effects of a particular attraction in the crystals of mica, amphibole,
¢ and felspar, of which a great number are acoumulated in one point, while the
‘¢ neighbouring parts are almost entirely destitute.”

M. pe HuusoLpr, Political Essay on New Spain (English Translation), 11r.
p. 160,
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been but sufficiently watered; under present circum-
stances, however, the richest portions of it.only are
available.

As no record is kept® either of ore from the mine, or
of refuse whilst it is (dressed) made ready for reduction;
the proportion of ore in the mass can be compared,
neither with that in the (‘dressed) cleaned portion, nor
with its produce.

The proprietor of reduction works near Chanarcillo,
derives a trifling profit when a ton (avoirdupois) of
ore, from his own mine, will yield twenty-three (troy)
ounces of silver; but he can buy none, of that produce,
at a price remunerative to the miner.

As some of the partners in Colorada are refiners of
silver, they choose, as the Tinners in Cornwall anciently
choset, rather to divide the (‘dressed) cleaned ore, than
to sell it amain and share its proceeds.

The following extract from accounts kept at
that minej may, perhaps, give a sufficient idea of the
general produce.

@ ¢« At Valenciana ”’ in Mexico ¢ they know to within a few pounds the quality
¢ of gangue” (vein-stuff) ** which daily goes out of the mine. ¢ * ® At the place
‘¢ of assemblage in the great pits ® * ¢ two persons (despachadores) are seated
“ at a table with a book before them containing the names of all the miners
¢ (tenateros ) employed in the carriage. Two balances are suspended before them ;
* and two assistants judge the weight of each carrier’s load. If the carrier
“ believes his load to be a light one he says nothing; but, on the other hand if
¢ he thinks it heavier than usual he demands it shall be weighed, and the weight
¢ thus determined is placed to his account.”

M. ps Huxsorpr, Political Essay on New Spain, 111. p. 248.

t “ The sandie Tinne ® ® ¢ after often cleansing, they call black Tynne, which
¢ is proportionably diuided to euerie of the adventurers.”

CAREW, Survey of Cornwall (Edit. 1769), p. 12.

3 356606 grains............ec.. = one Spanish Mark;
101-44 lbs. (avoirdupois)...... = one ,, Quintal;
64 quintals.ciseecsocssn. == One N

. ” Cayon.
Kelly, Universal Cambist, 1. p. 320, 322.




Produce of the Colorada Mine, 95
1855. Quantity of ore. .?lt,‘r‘;’;i’cﬂf. Q“:lt:g of ::lz?rl{np::.
lbs. (avoird.) |(ayoir.) of ore.| oz. (troy). | os. (troy).
January .... 18,960 230
57,212 255 6,512 } 8,920
1,622 637
February ... 28,5634 382 4,012
March ..... 3,448 255
16,388
40,170 892 15,996 }
April ...... 11,360 510
20,214 255 } 5912
May ...... 4,326 510 } 7,418
37,734 382
June ..... 47,068 382 cevens 8,020
July ...... 10,548 460 cseses 2,166
August .... 25,968 2655 2,956
22,722 306 3,104 } 11,048
21,910 510 4,988
September .. 13,796 330 2,032 -
19,476 382 3,320
8842 | 25 436 9,778
20,214 306 3,990
October .... 84,084 204 3,104
404 306 66 } 8,286
22,518 510 5,126
November .. 11,360 306 1,650
10,752 285 1,224 4916
23,584 204 2,142
December .. 4,462 1,020 2,082
34:894 485 7,554 } 9,586
1bs. 564,132 oz, 96,456

Average proportion of silver in the ore 1°172 per cent., or 383 os. (troy.)

per ton (avoirdupois).
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056, | Qumiy ot e | S5t | O o Nenehi
lbs. (avoird.) |(avoir.)ofore.| os. (troy). | os. (troy).
January .... 48,234 857 | 7,600
6,492 3,825 | 11,086 } 30,042
34,084 740 | 11,260
February ... 30,836 255 | 3,510
8,854 7,140 | 12,284 } 25,494
28,402 765 | 9,700
March .... 64,920 882 | 11,070 } 16,890
42,604 806 | 5,820
April ...... 26,780 102 ..... 1,218
May ..... 21,504 127 1,218
18,258 765 | 6,236 } 10,808
1964 | 3825 | 38354
June ...... 15,418 806 | 2,106 } 3,952
8,246 1275 | 1,848
July ...... 49,908 357 | 17,954 } 9,840
12,172 255 | 1,386
Aogust .... —_—
September .. 40,576 127 | ...... 2,300
October ... 17,040 255 | 1,940
21,910 306 | 2,92 6,390
7,100 460 | 1,458
November .. 10,346 635 | ...... 2,932
December .. 50,314 280 | .... 6,200
1bs. 556,012 0z. 115,656

Average proportion of silver in the ore 1-426 per cent., or 466 oz. (troy)

per ton (avoirdupois).
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Although these columns show the quantities of ore
shared by the proprietors of Colorada in 1855—6, the
produce they record is merely that of the native silver,
the chloride, chloro-bromide, and other amalgamable
compounds of silver (metales calidos) it contains. To
this we must add the proceeds of smelting the vitreous,
red, and other rarer ores (‘metales frios); which—
occurring in every metalliferous part of the lodes, but
more abundantly in some calcareous strata than in
others,—yield from ninety to one hundred and twenty
(troy) ounces of silver per (‘avoirdupois) ton of ore;
or from 0275 to 0°367 per cent.

Taking the weight of (dressed) cleaned ore at unity,
the proportion of silver extracted from it—

by amalgamation........in 1855 was 0-01172*

” ceesens... 1856 ,, 0°01426*

. » 000279
smelting......ocvveenenn. { ” 0-00367*

Or on an average....... ... 0012964 to 0-0129661
a produce much smaller than that of earlier years.

@ ¢ Tn most Countries the precious metals and their ores are weighed by different
¢¢ Standards; but to facilitate comparison, it has been thought best to express
¢ decimally the proportion of the one in an unit of the other everywhere.”

+ “ The guantity of silver extracted from the minerals by means of mercury,
« ig in the proportion of 8} to 1 of that produced by smelting. This proportion
¢ ig taken from the general table formed by the provincial treasuries, from the
« different districts of mines in New Spain. There are however, some of those
¢ districts, for example those of Sombrerette and Zimapan in which the produce
* from smelting exceeds that of amalgamation.’

M. o= HuxsoLror, Political Essay on the Kingdom of New Spain, 111. p, 250.
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Nearly one half the produce is native silver ;—about
one-third is obtained from the chloride of silver,—and

(a.) “ The most abundant silver-ore in Chili is the chloride, which is associated
¢ with the bromide of silver aud native metal. Besides these, there are a great
¢ variety of sulphurets and arseniurets. Their yield is from 0003 to 0°008 ; the
“ richest contain 0-02 of silver,”

WHITNBY, Metallic Wealth of the United Stales, p.178.

“ The produce of the mines of Chili, has considerably increased of late years.

“ At eight leagues distance to the north-west of Mendoza the Cerro de Uspallata
¢ contains masses so rich that they yield from 0-13616 to 0-2 of silver.”

M. pB HuxBorpt, Political Essay on New Spain, 111. p. 853.

(3.) ‘ The contents of the minerals of Potosi’’ in Peru ¢ have diminished in
¢ proportion to the increase in the depth of the works.

¢ In 1545 a produce of from 04 to 0°45 was very common ;
* ,, 1574 the mean contents were from 0:04 to 0:045, and minerals which

¢¢ yielded 0°25 were considered extremely rich ;
¢ ,, 1607 the mean contents were from 000625 to 0°000937.
“ Bince the commencement of the eighteenth century,—
0°000303 to 0:000404.

¢ The minerals of Potosi are consequently extremely poor, and it is on account
¢ of their abundance alone, that the works are in such a flourishing state, It is
¢ surprising to see that from 1574 to 1789, the mean riches of the minerals have
¢ diminished in the proportion of 170 to 1, whilst the quantity of silver extracted
¢ from the mines has only diminished in the proportion of 4 to 1.”’—1bid, p. 873.

* The mean wealth of the minerals ® ¢ ¢ in the mines of Pasco in Peru is
“ 0:000717.”—1Ibid, p. 166. Note.

¢ The mines of Cerro de Pasco * * ¢ have grown sensibly poorer in descending.
¢ s ee The tenorof the ores, which at the surface sometimes amounted to 0-3,
“ and averaged 0°0015, now hardly surpasses 0:0004.”— WxITNRY, Metallic
¢ Wealth of the United States (Philadelphia, 1854), p.169.

(¢.) “In New Granada the depository of argentiferous minerals of Santa Anna
¢ near Mariquita forms a bed in the gneiss and yields on an average 0°00407 of
¢« gilver.” M. pr HuMBoLDT, Political Essay on New Spain, 111. p. 387,

(d.) * In Mexico, the mine of Valenciana, * in the total mass of minerals pro-

¢ duced during the year 1791, afforded—
+¢+0001 of rich minerals (polvillos and Xabones) which yielded <111905 of silver ;
¢-0028 ” (apolvillado) " ‘046886 ,, ;
«-0152 » (blanco bueno) ” ‘015630 ,, ;
¢ :0215 of poor minerals (granzas, tierras ordinarias, &e.) ,, ‘001878 ,, ;
¢ and produced ON AN AVETAGE.cccceccsccerocesscesaes ‘006814 ,,
« In the district of Pachuca the produce of the Biscaina vein is divided into
« three classes ; of which the richest yielded from " 0003000 to 0°003302 of silver ;
”» second , 0-001250 ,,0-001687 ,, H
»» poorest ,, about 0-000662 » .
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the remainder from vitreous and red ore, the chloro-

¢ In the district of Tasco
the minerals of Tehuilotepec yield about 0-001250 of silver ;
those of Guautla .c.ccceoeneecccees.. 0002250 ”»
¢ Investigations made by Don Fausto d’Elhuyar, Director General of the Mines
¢ of Mexico, and by several members of the Buperior Council of Mines show the
¢ mean riches of the silver minerals is from.....se¢s.. 00018 to 0:0025;
“and Don José Garces y Eguia, who directed extensive mining operations in
“ several districts, says (Nueva Theoretica del bengficio de los metales (Mexico,
¢4 1802), pp. 121, 125), that ¢ the mean riches of Mexican minerals amounts only
“t0 ceerrececaease.s 00001875
M. pr HuMBoLDT, Political Essay on New Spain, 111. pp. 162, 163, 165, 166.

(e.) * The silver furnished by the United States comes almost wholly from the
¢ native gold of California. There is no proper silver mine within our territory,
¢ although there are several localities where a small amount of this metal is
¢ obtained in connection with lead ores.

In the State of New York the lead-ore of the Coal Hill mine affords traces of silver;

»» New Hampshire » Eaton » » 0001000 ,, ;
” » " Shelburne ,, » 0001600 ,, ;
» Connecticut » Lane's ” 0-002000 .

" to 0:008500 ’
- »”» the lead of .... Middletown ,, » 0000637

t0 0-001911 §»
» Pennsylvania the lead-ore (galens) of Chester,, ,,  0:000372 .
to 0-000506 ¢ *
”» » (phosphate of lead) ,, ,, » 0000020 , ;
” North Cuolint the lead of Washington mine, in 1844, afforded 0- 007500,
» 1861, ,,  0-008719,

otx;'nﬁferou silver, which contained on an average 232 per cent. of

gol

Mr. Whitney describes the Upper Mississippi and Missouri lead districts very
minutely; but he makes no mention of their having afforded silver.

Large quantities of native silver encrust the rich deposits of native copper,
which are extensively wrought in many places, near the (Michigan) southern
shore of Lake Superior; but great part of it is secreted by the workmen.

¢ The silver rarely form lumps of more than a few ounces in weight, although
¢ some pieces weighing several pounds, and nearly pure, have been obtained. ¢ ¢ ¢
¢ The amount of silver obtained from the Cliff Mine has sometimes been quite
¢ considerable * * ¢ it is mostly picked by hand from the coarse metal taken out
“ from under the stamp-heads.” During the four years 1848-51 the proportion
of silver was 0°0000135 the weight of ore stamped.

‘WaxirneY, Metallic Wealth of the United States, pp. 180; 266-305; 881-421.

Australia supplies Europe with large quantities of the sulphate of lead, which
yields, on an average,

0:350000 its weight of lead, and
0001071 » silver, beside a little gold.
Mz. J. ARTHUR PRILLIPS, Journal of the Society of Arts, 27th April, 1859,

D
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bromide, bromide, iodide, and other yet rarer com-
binations of the same metal.

(f.) “ The silver-ore of Kongsberg in Norway was divided into four parts;
 whereof the first ........ contained about ...... 0-66 its weight of silver;
y second ...... » from 0°11361to 0-118154 ,, » 3
s third (picked) » about... .... 0006816 ,, w
The fourth (stamped and washed) is subdivided into three parcels ;
of which the best .... contained about ..ee...... 00004644 ,, »w 3
» average.. ” from 000142 to 0-001704 ,, » o
»» poorest.. » » 0000284 ,, 0000568 ,, »
M. Jars, Voyages Métallurgiques, 11. p. 108.
The proportion of ore in each parcel is not mentioned.

¢« Those portions of rock which adjoin the veins and partake of their nature
¢ (faldband) contain, occasionally, small quantities of native silver and the
¢ gulphuret of silver; but seldom exceeding a 0-000071 part of the mass, they
¢ will not repay the cost of the extmctxon »
M. Dmnm, Annales des Mines, 4me Série, tv. p. 258.
M. DuROCHER, Annales des Mines, 4me Bérie, xv. p. 378.

“ At Sala the proportion of silver obtained is
0-014800 the weight of cleaned (dressed) galena, or
0017200 ” ” lead.”
M. DUROCEER, Annales des Mines, 4me Série, xv. p. 346.
¢ In the Banat auriferous pyrites from Tsiklova afforded
0-004677 its weight of silver.”
M. pB CHANCOURTOI8, Annales des Mires, 4me Série, x, p. 683.

(g.) * Near Chemnits in Hungary one part of the Spitalergang yields
0000040 its weight of silver, and

0°0000056 7] 8°ld H
whilst another affords

0-000045 its weight of silver,

0-0000058 ” Sold, and

0031970 » lead.
In the same district the TAérése vein gives
0-000025 its weight of silver,
0°0000056 ”» gold. and
0004600 » lead.
The Biebergang furnishes
0-000059 its weight of silver, and
00000001 » gold.
The Griinergang, in the same neighbourhood, presents
0°000078 its weight of silver;
the mean produce of the district being
0°0000484 the quantity of crude ore extrac
MM. Rivor & DucHANOY, Annales des Mines, bme Série, 111. pp, 368-363.
M. PACHE, Annales des Mines, 4me Série, x. p. 595.
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But all these ores are not alike plentiful, whilst the

¢ The silver ores of Nagybénia afford
0000536 their weight of silver, and
0-000015 ”» gold ;
those of Neusohl
0:000915 their weight of silver,
0000018 ” gold.
The lead ore of the same districts yields
0000117 .. their weight of silver,
0-00000186.. ” gold, and
0-057 to 0-085 » lead.”
MM. Rivor & DUCHANOY, Annales des Mines, bme Série, 11., pp. 365-6.
¢ At Przibram, in Bohemia, the cleaned (‘dressed) ore yields on an average
0-375000 its weight of lead, and
0002228 ” sflver.” :
M. B HENNEZEL, Annales dee Mines, 4me Serie, 1. p. 40.

(A.) ¢ At Clausthal, in the Hartz, picked and sifted ore mixed with that which
“ had been stamped and washed, in proportion of about seven to three, affords
0001016 its weight of silver, and
0°653 » lead.”
M. pE HEXNREEL, Annales des Mines, 4me Serie, 1v. p, 839,
M. DB BoNNARD, Annales des Mines, vi1. p. 59.
(i.) “ Throughout the district of Freiberg, in Saxony, the proportion of silver
“ obtained from cleaned (‘dressed) silver ore was, in
1762 ...... 0°000994 its weight. — 1781 ...... 0001136 its weight.

8 .ueev. 0000994 ”» 2 ..000. 00001230 ”
£oee.. 0000994 8 ereees 0001172 o
6...... 00001065 » 4...... 0001349 »
6.eu... 0000994 6uunn.. 0001136
7 eoceee 0°001562 " 6......0001136 ”
8 ..... 0001207 ”n 7 eoeeo. 0001207 ”
9...... 0001207 8...... 0001207
1770 ...... 0°000639 » 9...... 0008278 ”
1.cee.. 0001136 1790 ...... 0:001349 .,
2...... 0001278 1...... 0001420
3 .0ee.. 0°000994 » 2 ..4004 00001340 3
4......0000908 3...... 0001349
5...... 0000994 » 4...... 0001349 .
6...... 0000639 5......0001278
7 eeees. 00001136 " 8...... 00001849 ’”
8...... 0001225 T eeers 0001401
9 .veu.. 0:001041 8 eere.. 0001562
1780 ...... 0-001207 9...... 00001838 .

1800 ...... 01001846 ,,
“During these thirty-nine years, therefore, the average produce of silver was
*¢ 0:001211 the weight of the (‘dressed) ore from which it was extracted.
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lodes traverse, even congenial portions of, the different
limestone formations.

¢ In all other parts of the Erzgebirge the silver ores are so much richer; that
in 1763........ they averaged 0-010508,
$»1799..cc.... " 0-004544,
and during the interval ,, 0-008520.”
M. DavuBu1ssoN, Des Mines de Freiberg en Saxe (1802), 11. pp. 122-4.
M. pr HumsoLpT, Political Essay on New Spain (1811), 111. p. 167.
(j.) “ Mines of lead-ore, rich in silver, were anciently wrought in Sicily and
¢¢ Calabria, but they are now neglected.”
M. PAILLETTR, Annales des Mines, 4me Série, 11. p. 613.

(%.) ¢ From the Sierra Almagrers, in Spain, cleaned (dressed)
fine-grained .... galena from the Carmen mine ylelded 0-717906 of lead & 0-010406 of silver;

radiasted c.oeee 5 ” w 0650008 , 0006408 , ;
black argillaceous ,, » » 0220608 » 0003227 » 3
”» o from Aguilas » 0637470 »n 0008497 » 3
large grained .. ,  , Pistad » 0000000 , 0000007 , ;
carbonate oflud vesese p » » 0415006 0-001945 " .
¢« Assays of ore from other mines in the same district produoed
from 0-600000 to 0-78850, and averaged .c.ceeccccee 0719770 of lead ; and
¢ 0-000140 ,, 0000800, csecssesscss 00000960 of lll'er

Mnmuumme.udaounn....w w O
M. PAILLETTE, Annales des Mines, 4me Série, 11, pp. 306, 818,

M. Berthier’s analysis afforded
from 0-380000 to 0-790000, and averaged 0-618383 of lead;
» 07001000 ,, 0010800, » 0005010 ,, silver;
showed that the silver mixed with lead-ore in this district is a sulphuret, and

proved that it contained no gold.—Annales des Mines, 4me Série, 111, p. 823.

M, Sauvage's assays indicate the proportion of silver to have been 0:004 the
weight of crude ore from the mines of Almagrera.
Annales des Mines, 4me Serie, 1v. p. 107,
¢ During the first six months of 1843, first class ore formed about 40, and
¢ gecond quality perhaps 60 per cent, of the mass; and
the proportion of lead it afforded was from .. 0-900000 to 0-290000;
” silver » nearly 0-002200:
but In the corresponding part of 1844 first class ore was only 18 or 15 per cont,, and
the proportion of lead declined 0 «ccoeee.ces 0°100000 or 0-110000;
and silver 0-001150 ,, 0-001950.
Galena obu.ined from slate is richer in silver than tlnt from limestone in this
district.”
M. PxRNOLLET, Annales des Mines, 4me Série, 1x. pp. 65, 77; x. p. 266.

Mr, Michell, Director of very extensive Bcdnetion ‘Works in this district,

during its richest period, found the
average proportion of lead ... msoooomwtofm.
and of silver .. 0-002204 ”» » o
0012245 ” lead.

Cornwall Geol. Trans., V1. p, 814.
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In the third limestone the lodes, beside their earthy

At Arrayanes, near Lingres, in the province of Jaen, the proportion of silver
was between 0-000184 and 0-000214 the weight of cleaned (dressed) ore; or
0-000306 » lead.
At Poso Ancho, in the same neighbourhood, the proportion was
about 0:000248 the quantity of cleaned ore ; or
0°000367 » lead ;
and this is nearly an average throughout the district.

Although this lead is smelted in Spain, the silver it contains is, for the most
part, extracted either in England or in France; a small quantity only being
separated at La Carolina, near Linares.—From the MSS. of HENRY THOMAS,
Esq., F.G.8., Director of Works at Pozo Ancho.

The galena of Linares yields from 0-700000 to 0°720000 its weight of lead, and
,» 0000280 ,, 0,000490 ,  silver.
M. Lax, Annales des Mines, Sme Série, x11. pp. 626, 628.

The mines of this district are mentioned by M. le Play, Annales des Mines,
Sme Série, v. p. 184; M. Paillette, Annales des Mines, 4me Série, 11, pp. 313,
817; Mr. Whitney, Metallic Wealth of the United States, p. 379; Professor
Ansted, Scenery, Science, and Art, p. 141, Note.,

¢ Argentiferous galena occurs in the Barranco de Val de Plata between
Moncayo and Saragossa.”—M. Lx1TA0, Annales des Mines, Sme Serie, 1. p. 109.

(i) The mine of Chalanches, near Bourg d’Oisans in Dauphiny, afforded
silver in the proportion of from 0-090888 to 0:181777 the quantity of the nickel,
cobalt, and iron-ores with which, beside other ingredients, it was mixed.—M. pe
‘BoURNON, Journal de Physigue (1784), xx1v. p. 202. M. ScHREIBRR, Journal
de Physigue, xx1v. pp. 380, 887. M. HiricarT b THURY, Jowrnal des Mines
(1806), xx.p. 46. M. LereBVRSB, Noticesur les Minerass et Usines des Chalanches
d’ Allemont et du Grand Clos (Paris, 1852), pp. 4-10. M, Lory, Bulletin de la
Société Géologique de France, 2me Bérie, vi1, p. 541; xv. p. 13.

Cleaned (‘dressed) lead-ore from Montjean, near Visille, in the same Province,
produced 0:430000 its weight of lead, and
0°001154 » silver.
M. HERICART DB TavRY, Journal des Mines, xx1, p. 267.

The argentiferous galena of Psssy, near Mottiers, in the Department of Mont
Blane, yielded in—

1803 .. lead .... 0:370000

» o« silver .. 0001000

1805 .. lead .... 0:5640000

» oo silver .. 0001320

Differently constructed furnaces were used in each of these years; during
which equally discrepant results were obtained from ore of uniform quality.—
M. LeLIvEC, Journal des Mines, XX, pp. 442, 448. M. SORREIBER, Journal des
Mines, xx1, p. 58. M. BRRTRIRR, Annales des Mines, Sme Bérie, 111. p. 549.

the weight of cleaned (‘dressed) ore.
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ingredients, contain vitreous and red silver-ore, blende,

The proportion of silver obtained from cleaned (dressed ) lead-ore at Pontgibaud,
in the Department of Puy de Déme, was—
in1846 .....c00ucveess. 0001188 of its weight.
» 1847 ciiiiiiiinani... 0°001068
» 1848 ceoeieieiiaieeee 0°001038 "
w1849 ceeiieinann.a. 07001023 "

MM. RivoT & ZePPRNFBLD, Annales des Mines, 4me Série, xviIL. pp. 264, 443,
M. GUENYVEAU, Annales des Mines, V1. pp. 189,192. M. BERTHIER, Annales
des Mines, 3me 8érie, 11. p, 112. M. FoURNET, Annales des Mines, Sme Série,
1. p. 139. MR, WEITHEY, Motallic WealtA of the United States, p. 380.

The produce of lead ore from Carnoulds, near Alais, in the Department of
Gard, was .......... 0:343356 its weight of lead;
0000718 » silver.
M. LaN, Annales des Mines, 5me Série, 1x, p. 349. M., BoULANGER, Annales
des Mines, 3me Bérie, v11. p. 679. PROFES8OR ANSTED, Scenery, Science, and
Art, p. 20.

In 1823, the galena of 1a Losire afforded on an average 0001039 its weight of

silver.—M. MARROT, Annales des Mines, xvIIL p. 489. M. LaN, Annales des
Mines, 6me 8érie, v1. p. 401; virL. p. 1.

Several mines in the Department of Aveyron yield argentiferous galena.—
M. BLAVIER, Journal des Mines, xx. pp. 201, 209, 210, 228, 276, 285, 287, M.
Boyse, Annales des Mines, 5me Série, 11. pp. 496, 500, 612.

I lately obtained from ® ® ® a mixed copper and lead ore from Pichiguet,
0250000 its weight of lead,

0-180000 » copper,
0-000827 ” silver, and
0:000144 ”» gold.”

PROYRSSOR ANSTED, Scenery, Science, and Art, p. 21.

At Poullaouen, in Finisterre, the cleaned (‘dressed) ore yielded,—
before 1807 .. .... 0:600000 its weight of lead, and
0:000470 ” silver:
in 1846, from 0-000200 to 0-000500 » silver,

At Huelgoat, in the same Department, the proceeds were,—
in 1807, from galena, 0:550000 its weight of lead, and

0-002400 ” silver :
in 1846, » between 0°001000 & 0:002000 its weight of silver; and
from blende, ,, 0000200 ,, 0-000400 ” » o

In 1774, Huelgoat afforded an earthy black ore, from which M. Duhamel
extracted..cccoesee.e 0009380 its weight of silver.

In 1807 no silver seems to have been obtained at Huelgoat but that separated
from the galena.

Previously to 1846, however, large quantities of native silver, of the chloride
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and iron pyrites, sometimes mixed with small quan-

and chloro-bromide of silver, and of plumbiferous sulphuret of silver, had been
wrought from the surface to about ninety-five fathoms in depth.
The plumbiferous sulphufet of silver ylslded at times as much as O'IM} the of

the Other 0res «.cececcccscccssss sometimes contained ,,  0.008500 ore.

but the general produce Was .......cceeeeo from 0000500 to 0-002000
M. DavBuissox, Jowrnal des Mines, xx. p. 3562; xx1.pp. 83,88. M. PERRNOLLET,
Annales des Mines, 4me Série, x. pp. 383-453. Mgzn. WrITNRY, Metallic
Wealth of the United States, p. 380,

“ A brown indurated oxide of iron which formed the upper part of a metal-
¢ liferous bed in the higher grounds of Cronebane,” in Wicklow, ¢ was found to
¢ contain minutely disseminated native silver, sometimes in extremely slight
¢ filaments, but generally in particles quite imperceptible to the eye ® & ¢
“Tt contained about thirty grains of gold in the ounce, equivalent to 64 per
“cent., and hence the auriferous silver commonly sold for half a guinea an
 ounce.”—Mz, WEAVRR, Geological Transactions, v. p. 218.

In different parts of the United Kingdom lead-ores afford silver in various
proportions : viz,—

ruiz5 ?’su n agf
rtion of 8il
IRRLAND, ngom of 8llver P&go of Silver in

<ore.| Lead.
Wmlqrd . eseeeeee 0:000043/0-000070
000070 {0:000044{0-000070

0-000106 10-000055{0-000108

0
Garryard cavsenae .

Wicklow ....| Luganure & Glendalough ../0-000062

IsLE oP MaAN.

001028 10-001439 0-001028{0-001439
-— —_ 0-000338/0-000459
0000816 (00004567 — —

®epscecscecccenene

Lazey
North Lazey «ceocevesees

Fozxdals ...-............F*OOO{I{ 0:000568 {0-000414]0-000666
Sotth MGRZ .. ..eeeenese

ScoTLAND.

Argyle cc....| Strontian .....ueene....]0-000042 [0:000060 [0:000044/0-000060
Cairnemore  .occ........10:000022 [0:000080 —_— -—_
Dumfries ....| Wanloch Head (as corrected
in 1867¢)..(0-000149*/0 000205* [0-000137/0-000191
Perth cocoee| Tymdrum .eveeececosnes] = —_ 0-000044}0-000067
Kircudbright .| East Black Craig ........[0-000060 [0000084 |0-000010{0-000014
Kirkudbright oo veveees...[0°000009 10-000012 — _—

Mz. Howr, Memoirs of the Geological Survey of Great Britain,—MINERAL
SraTisTIos 1856, pp. 39, 40; 18567, pp. 42, 43.
‘ All the lead raised in England and Wales contains silver in variable pro-
‘“ portions. ¢ ¢ ¢ Half of that from Flintshire and Denbighshire contains from
“ 4} to 6} ox, (0000137 to 0-000198), and the other half 9 or 10 os. (0000276
¢ to 0°000306) of silver per ton.”

Mz, PATTISON, Reports of the British Association, vi1. (1836, Notices,) p. 50.
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tities of native silver also; but they afford scarcely a

Wavres.
Flint....se..

Denbigh ....

Merioneth ..

Montgomery .

Cardigan ....

18656. 1857.
Pnpomon of Silver in on of Sflver in
Lead-ore. Lead. Lead.

0001660-000214 [0-000170/0-000245
BryvgfordEall +2eeee2+[00001240-000169 0000134000018

Aberdody.sceecresessses.(0-000186/0-
Prince of Wales ........[0:0000220"
.Bryn-y-Fodwm..........

Lk:mhymaw..........OOOOOﬁb '000129 000101 *000137

NGNLY «oeeveensenesensss 0000058 000080 | — -
RAGOOIEA eenoeensesss.[0000179(0°000266 | — -
Aberfrioydd -..-sn.....- (0000860000140 | — —
Abbey Coneol.. veveeeen.. 0-000127/0-000171

Brongwyn eossf0" 000060 000084 —_—
Bronfloyd ... 0-000256{0-000307
Buwleh Consols 0-000393/0°000570
Cefn Brwyno . -000065/0° 000090 0+000069{0-000097
Cwm Erfin... 0-000388/0-000566
Cwm Sebon. .. veesee 0+000775(0-001010 -

Darren «ovovesocssenene 0'0006040'000812 0-000590{0-000918
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trace of either the chloride or chloro-bromide of silver.
Whilst the lodes traverse the second limestone their

Propo 18543’311 1 pnporuonmwfsn 1
rtion ver in of ver in
Cardigan (con- Lead-ore.| Lead. | Lead-ore.; Lead.
tinued) o, .. — | -— 0:001202/0-001695
0:0001740:000247 | 0-000130/0-000198
0'000321'0'000459 0-0003480-000605
0-000023 0°000033 | 0-000083/0-000117
0-000445/0-000612 | 0:000479/0-000704
0'000038:0'000062 0-000016(0:000022
es 04210000319 0000489 | 0-:000334/0-000490
Llwynmalees ........[0:000284/0°000336 | 0:000214/0-000338
—_ — 0+000140}0-000200
Pantmawr ..........]0°000128/0:000177 —_
Pm:ycerﬁ; eesesscasess|0:000774/0-001084 -_—
Taliessn  eoceevcenens 0-000196|0‘000306 _—
Thomas United ...... 0'000266,0'000377 —_—
Ty Lhoyd............|0:0000980-000134 | — —_
Welsh Potosi ........|0°0001750-000245 | 0-000131/0:000182
Caermarthen .| Nant-y-Mwyn ........ - — |0-000070{0-000103
Valeof Towey .. .csu.. — — 10°000042/0:000064

Dolwen ...ooovveeeens
le-brook

M3. HURT, Memoirs of the Geological Survey of Great Britain.—MINERAL
SraTisTics, 1856, pp. 35-39; 1857, pp. 38-42,

“Lorsque les 21 quintaux contenoient un mare d’argent ou seulement 6
¢ onces,” (0-000245 or 0-000183) * on pouvoit affiner le plomb avec avantage.”
M. Jazs, Voyages Métallurgiques (1766 ), 1L. p. 664.

¢ Bilver is contained in the ore in different proportions, varying from 2 to 42
¢ ounces in the fother of 21 cwts.” (0-000061 to 0:001285); * but 12 ounces
(0-000367) “ may be considered as the general average. If 7} or 8 ounces”
(0-000230 or 0'00024_5) ¢ can be extracted the lead is worth refining.”

Mz. WiNcR, Geological Transactions, Iv. p. 82.

Bee also Mr. Westgarth Forster, Section of the Strata from Newcastle-upon-
Tyne to Cross Fell, p. 399.

‘ In Durham and Northumberland # * * many lead ores contain a much
¢4 Jarger portion of silver than the average of ¢ ¢ ® the ores of Mexico and
¢ Peru.”—RzEs, Cyclopedia, XXX11.—SILVER.

** Of 22,000 tons of lead yielded in the district of Alston Moor, it is believed
‘“that 16,000 tons contain silver at the rate of from 6 to 12 os. per ton”
(0000183 to 0-000367), “and 6,000, from 3} to 6 oz. per ton " (0-000107 to
0-000183),—* the average being about 5 oz. ” (0-000153). 4,700 tons from
¢ Swaledale, Wharfdale, Pateley Bridge, &e., yield on an average only 2 os. per
“ton  (0000061).

Mz, PATTINGON, Reports of the British Association, vz, (1836) Notices, p. 50.

F
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producﬁ've portions afford vitreous and red silver-ore,

Exgraxnp.

Durham and
Northumber-

Cumberland..

Bollylopo............
FM’ Wb s
Hallywell ...ocoveee..
Derwent Mines
MMWMAM
and Weardale ......
Bmdon Walls
,;é cesescecnns
Sc#h’agswnu
Captasn Cleugh
Hoalcyn:eld

esssne

Grassield .. . .

Roug [
Black Syke vocoveueae
Driggitt <o.evvianeas
Gallygill Syke o..eoe..
Hudgill Burn ..ooo...
Holyfield .........c..
Nattras North Vein ..
Low Birchy Bank ....
Natiras Middle Vein ..

Doropot
Windy Brow ........
Goldscope .. ...ov..n..

Carrs West of Nent ..
Calvert

ssecesne

lough ......
ParkGrmSomVam..
lemydl West End .
Vein covveeese.
Douke Burn, West End .
Peat Stack Hill ......
Thorngill, East End ..
Tees Side & Metal Band .|
PaaarSykc..........

Allen’s Ci

+10°000347,
+10-000921

Rodderup Fell ........

1856.

rtion of Silver i
Pmpo. Froport. ':n ver in
0-000301{0-000428
0:000146J0-000204
0 00020 000291

000490
001377

0-000381/0-000437

-1 0-000282:0-000433

0-0002830-000428
0°000262/0-000410
0°000254/0-000876
0-000105{0-000163
0-000152/0-000214

000240
000246
‘000245
000245

0'00014

+10-000161
0000167
0-000174

000216
000214

0-000122/0-000214
0-0001510-000214

18567,
Proportion of Silver in
Lead-ore.

0-000306/0-000428

0:000257/0-000872
0-000139/0-000300
0-000175/0-000262
0-000176/0-:000246
0-000167(0°000245
0-000175/0°000245
0°000160/0-000242
0-000162/0-000242
0-000180/0-:000242
0+0001500-000230
0-000158 000222

'000213
-000211

000204
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in like proportions to those beneath; native silver is,

1866. 1857.
Cumberland leofﬂnn of Silver In| Proponlon of Bllm n

(continued) . Longcbugh Rampgill, &c. 0000189]0 000276 0'000131 0~ 000184
il ceeseconeseses]0°000119,0°000184 {0-000130(0-000184
il Cross-vein ....10-000121/0-000182{ —
Dmnlcy 2 ... ..10-0000910-000122 |0-000087
Douks Burn, East End. .{0-000082/0-000117 | —
Loe House Wold ocv..o.. ooooos,ooowzs 00107
‘Westmoreland| Gyeenside ............ 000357 0-000508 10-000357(0-000490
North Stainmore .. ....}0:0002220-000306 {0~000222/0-000306
BrandleAow and Barrow . —_ -00018210-000260
Koo wick oevsreeensrn . 0-00008210-000123| —
Nether Hearth ........l0:000081 oooos7o-ooooeoo-ooooss
Yorkshire....| Brathwaite ............10:000118!0-000168 |0-000141l0°000209
Mz, Huxt, Memoirs of the Geological Survey of Great Britain.—MINERAL
SraTisTics. 1866, pp. 81-34; 1857, pp. 33-87.

¢ The lead of Derbyshire and Shropshire yields on an average from 1 os. to
4 1} os. only of silver per ton ™ (0-000030 to 0-000046 its weight).
Mz. PaTrinsoN, Reports of the British Association, v11. (1838) Notices, p. 51.

My. Hunt particularizes the lead-ore and lead obtained from Derbyshire, Shrop-
shire, and Bomersetshire, but makes no mention of silver extracted from any of
it.—Memoirs of the Geological Survey of Great Britain.—MINERAL BTATISTIOB,
1856, pp. 30, 81; 1857, pp. 32, 38,

¢ Betwixt the twelfth daie of August and the last of October in ” (1294) “the
¢ 22 yeare of this king'’ (the first) ** Edward’s reigne there was tried and fined
# out at Martinstowe in Deuonshire by times so much fined siluer, as amounted
¢ to the summe of 370 pounds yeight. In the 23 yeare of his reigne there was
“fined at the place aforesaid 521 pounds end ten shillings weight of silver by
“times. In the 24 yeare of his reigne, there were taken vp 387 miners, within
“ the warpentake of the Peake in Darbishire, and brought to Denonshire, to work
¢ there in those siluer mines: ® ® ¢ and there were brought thence to London
¢ the same yeare of siluer fined and cast in wedges 700 four pounds, thrée shil-
* lings, and one penie weight. In the 25 yeare of his reigne, there were three
‘“ hundred and fourtie miners brought again out of the Peake into Deuonshire,
“and out of Wales there were brought also 25 miners, which were all occupied
* about those siluer mines, beside others in the selfe countrie of Deuonshire, and
“ other places,” —Holinshed’s Chronicles (Edit. 1807), 11 p. 546.

4 Silver formerly was found in great plenty in the parish of Combe-Martin
¢ (Miners being fetcht out of Derby-shire for the digging thereof) in the Raign
‘ of King Edward L.”—FULLER, Worthses of England (Edit. 1811), 1. p. 270.

“ The lead mines of Combe Martin were formerly celebrated for their silver.”

PorwasLs, History of Devonshire, x. p. 301.

“From the lead mines of Beer Alston a large quantity of silver has been
« extracted, The produce of one vein averaged about 70 ounces’ (0°002142)
“to the ton of lead. Another vein ® ¢ ® produced 170 cunces * (0-006102)
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however, much more plentiful in them; and the

¢ of silver in the ton of lead. *® ® * During six weeks the silver extracted
¢ from lead procured here exceeded six thousand ounces.’
Rees, Cyclopedia, xxx11, Article SILVER,
¢ The mines of Beer Alston and Beer Ferrers are remarkable for the length
4 of time for which, at different periods, they have been worked, and for the
¢ quantity of silver which they contain; the silver in each ton of lead being
¢ from 80 to 120 ounces ”* (0-002448 to 0°003872 its weight).
¢ Wheal Betsy lead mine in Mary Tavy, which had been worked about 80
¢ years ago, was re-opened about 1806. ¢ ® ¢ The quantity of pig-lead ob-
“ tained from it is now between 300 and 400 tons in a year, and the silver from
4 4,000 to 5,000 ounces, although a ton of the lead yields only 12 ounces "
(0:000367).
¢ The proportion of silver in the ore of ¢ a lead and silver mine at Newton
¢ 8t. Cyres ® ® ® is said to have been 30 ounces to the ton ” (0-000918).
LYs0N8, Devonshire, 1. p. COLXXXVIIL.

Lead from shallow parts of the Tamar Mines contained about (one hundred
and forty-five ounces per ton) 0-004437 its weight of silver; but from deep
levels (galleries) it afforded from (thirty-five to forty ounces) 0:001071 to
0°001224 only.—~PxRcIvAL NoRTON JoRNSON, Esq., F.R.8., F.G.8,, &¢. MSS.

1856. 1867. n
Proportion of Silver in| Proportion of 8ilver
Lead-ore.| Lead. i Lead-ol d.

Lea:
Devonshire ..| Tamar Silver Load ....]0-001306/0-002312 [0-001114 0002079
South Tamar Consols ..|0-001407/0-002381 |0-000788 0-001882
Boringdon Consols  ....[0-000871/0-001453| — | —
East Tamar «.........|0-000793(0-001076 [0°001102,0- oouu

West Collacombe ......|0-0003180°000612] —

— 10+000129,0- 000214
North Huel Friendshsp .. 0'00019 0-000372 |0-000059,0-000113
Park, Huel C

Whitleigh, Silver Brook, L
& Wood Mins ........10:000100/0:000146 i0°000007/0-000010

Mz. Huwr, Memoirs of the Geological Survey of Great Britain.~MINBRAL

SrarsTics, 1856, p. 80; 1857, p. 82.

¢ Bilver found in Cornwall unmixed (I mean free from tin, copper, or lead) I
¢ have never seen but once, and that was found native, about the bigness of a
¢ walnut (of which I have part), in Huel-cock, a copper-work in the Parish of
¢ 8t. Just.” BoRrwuasz, Natural History (1758), p. 209,

¢Native silver, dentritic and in elongated octohedral crystals; and also
¢ capillary native silver on arragonmite, have been obtained from Levant, in St.
¢ Just.”—Mg. CARNR, Cornwall Geol, Trans., v1. (1846), p. 48. MR. GARBY,
Ibid, viv. p. 87.

“In the vein formerly worked at Huel Mexico the ore appeared ¢ * ¢ as
¢ insulated ‘masses or nests, and beside native silver, corneous ore (muriate of
“ silver) was also met with.”—DR, BERGER. Geologioal Transactions, L p. 171.
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chloride of silver abounds in shallower parts of the

Huel Mexico in Perran Zabuloe * produced considerable quantities of rich
“horn-silver; ” and *some fibrous native silver was found in the gossan.”
Lysons, Cornwall, cox. CARNE, Cornwall Geol. Trans., 1. p. 121.
¢ About thirty years ago, a lode of silver was discovered near the sea, between
¢ 8¢, Agnes and St. Michael; and the mine, which was called Huel Mexico,
$¢ produced about £2,000 worth of ore.”
C. 8.GLBERT, Historical Survey of Cornwall (1817),1.p.218, RASHLEIGH,
British Minerals, 11. p. 19, Pr. xvI.
My grandfather was one of the unfortunate adventurers in this, the first,
Cornish silver-mine.
¢ About fifteen years since, a few small bunches of exceedingly rich silver ore
¢ (particularly horn-silver, or muriate of silver, a very rare production) were
“raised in Cubert parish. Many of these pieces were finely crystallized: but
“ the most beautiful specimen is in the cabinet of John Williams, Esq., and has
¢ been represented and described in that elegant work of Mr. James Sowerby,
¢ the British Mineralogy for 1808.”
C. 8. GinBeRT, Historical Survey of Cormwall (1817), 1. p. 219.
¢ At Herland in Gwinear the silver cross-course between 110 and 142 fathoms
¢ deep afforded for some distance on either side of the Main (Manor ) lode, which
¢ it intersects, & mixture of galena, mative bismuth, grey cobalt-ore, vitreous
¢ gilver-ore, and native silver ; of which about 108 tons were raised. The richest
¢ mass of silver-ore was found at but two fathoms above the level at which it
¢ disappeared,”—TH=R REVEREND MarAcEY HrroRINS, Phil. Trans., 1801, pp.
169-163. Dgz. BeraBR, Geol. Tyans., 1. p. 171. WiLLiAM PHILLIPS, Geol.
Tyans., 11. p. 152. LysoNs, Cornwall, ccx. PoLWHELB, Cornwall, 1v. p. 134.
C. 8. GILBERT, Cornwall, 1. p. 218. CARNE, Comwall Geol. Transactions, 1. p.
121; 11, p. 113. REes, Cyclopedia, xxx1I.: Article Si.ver, Sizr H. T. Ds
LA Bucas, Report on the Geology of Cornwall, Devon, and West Somerset, p. 288,
The quantities of ore,—the proportions of silver they contained,—and the
sums realized by their sale, were :—

Date. |gowitothoton| ~ Bowdipossdot  |FPEOCCOn) PICOOIOM | Amount.
1799. |[tonscwt.qrs. Ibe., 8 d. £ s d.
Aug. ....|17 10 0 0| Smelted at the mine ..|0-0056407 | —— 928 6 4
Sold to—
» 20th.] 2 0 O O| Birmingham Co. ....[0-006120| 48 0 O 9 0 0
Bep;baomh. 8 1 2 17| Philip George & Co. ..[0:006334| 60 0 O 164 2 6
1800.
Jan. 20th.(19 18 0 0 ditto ..[0°006334| 60 0 0| 996 0 0
» 80th 112 0 O] Joseph Edwards & Co..{0-008334| 50 0 0 80 0 0
Feb.20th.,] 3 0 8 25| Riddle & Co. ........[]0:006334| 60 0 O 152 8 8
April 6th.[20 & 3 13| Philip George & Co. ..[0-006334! 50 0 0 | 1014 13 3
y 24th.) 6 1 0 0] Riddle & Co. <eve....[0°006334| 650 O O 302 10 0
» {12 6 8 O/ Philip George & Co. ..{0°006384| 60 0 0| 616 17 6
”» »e 0 4 3 7| Birmingham Co. ....[0°021236! Different ©19 3
average. rates, .
Forward .{86 1 0 6 £4382 17 6
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series. The iodide and bromide of silver,—nowhere

tous cwt. qrs. 1bs. £ s d £ s

Forward .86 1 0 6] .cec cosnccosescsccaloscscocsfoanesscsssl 4382 17
1800.

Aug, 5th.[21 18 1 15| Philip George & Co, ..[0:006334| 50 0 0 | 1095 19
" 112 0 O Bdwards & Harvey ../0:006334/ 560 0 0 7 6
» 6 4 1 7 Ditto ..|Litharge.| e 93 6

Total .. [11616 3 0] suuceevesecncaceccon] covese | sonesess |£6649 8

olome of

From the MSS. of ALFRED JENXIN, EsQ., the Lord's Agent.

After a while the works were abandoned ; but they were re-\uned in 1825, and
the Silver cross-course, again wrought, afforded small quantities of lilvet-ore at
a greater depth ("Cornwall Geol. Trans., v, Table XXXIV.); vis.—

Date. Quantity of ore. Proporﬂon of

cwt. qrs. 1bs.
1833. Feb., cceveees 4 2 0 cevevnee 0012646
Aug. .cceeeeee 7T 1 0 ...i.e.. 0001714
1w aeeecess 4 2 0 iiie.... 07004162
»  cesesece 2 2 0 tiieee.. 0006334

ceveesee 0 2 0 .ieeee.s 0006948
Pnn the MSS. of EpwARD M1omnLL, Esq, Mayor of Truro.
At the adjoining mine, * Huel Alfred, in 1813, some native silver was found,
¢ appearing as if plated on the copper ore; but in so small a quantity as not to
‘ be worthy of notice.”—CARNS, Cornwall Geol. Trams., 1. p. 123.
¢ Native silver is accompanied by red, grey, and black silver ore, in Huel
“ Alfred.—WriLLiAM PRILLIPS, Mineralogy (3rd Edit.), p. 285.

“ Huel Alfred, in Phillack, has produced native silver in green carbonate of

¢ copper.”’—MicHELL, Manual of Mineralogy (Truro, 1826), p. 20
“ Huel Ann, in Phillack, farnished, in 1814, a small bunch of blackish grey
¢ silver ore containing a great deal of arsenic and spathose iron, and accompanied
¢ by native silver, at the sixty-five fathoms level, in an east and west copper lode,
¢ In the seventy-five fathoms level, the silver ore appeared in the midst of the
“ copper lode, as a separate lode, from two to five inches wide, ® ® * Some fine
“ specimens of fibrous native silver were found in this level; but these, as well
¢ ag the ore, proved of very short duration.”
CARNE, Comwall Geol. Trans., 1. p. 124; 11. pp. 105, 120.
¢ Huel Ann has produced native capillary silver, with surprising fineness of fibre,
¢ in tin-white and grey cobalt, and grey silver in arsenical pyrites.”
MicrxLL, Maenual of Mineralogy, p. 20.
‘ In Dolcoath, in 1810, some grey silver ore intimately united with cobalt ore,
¢ together with a little native silver, were found in the sixty fathoms level in the
¢ copper lode, very near a small cross-course.”—MR. CARNEB, Cornwall Geol,
Trans., 1. p. 122. Ww. PrILLIPs, Mineralogy (3rd Edit.), p. 288, MICHELL,
Manual of Mineralogy, p. 20.
 In the Entral South lode, at Dolooath, much native silver, as well as vitreous
¢ and red silver ore, were mixed with galena, blende, and with still larger quan-
“ tities of iron and copper pyrites, quarts, and slaty clay.”
Cornwall Geol Tranas., v. p. 66, Table, L.
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common—are in Chaiarcillo peculiar to this formation.

The silver ores sold from this part of the mine were :—
1Quantity of ore.| Price of ore

20 cwt. to the
Date. one | Tl | perton, | Amount.
tons cwt. qrs. £ s d £ s d
1833. Nov.23rd. ..| 116 1 0011995 99 10 6 176 8 2
» ./ 10 8 0002478 16 13 10 17 6 4
1834. July ......| 4 4 0 0-008476 69 1 6 200 2 0
O I I ) 0004039 | 3011 O 96 4 6
Aug, 21st ..| 416 0 0006273 4918 1 239 10 8
1835. Jan. 6th ....| 3 8 0 0-007650 61 18 4 194 65 0
g sees] 419 0 0005202 40 9 6 200 7 1
g eees] 113 0 0-003978 29019 0 49 8 4
12th....| 212 2 0-005875 46 9 0 12118 9
w oeees] 4 01 0-002846 20 2 6 80 14 6
1836, Jan.12th .. 110 8 0-002968 2019 0 832 4 2
nw  es 012 2 0006334 50 8 0 3110 0
w ] 0 4 1 0-049909 430 3 4 91 8 2
Nov,23rd ..| 112 3 0-002111 13 6 8 2116 8
: el 2 4 2 0-001928 1118 1 26 9 8
»w ol 017 O 0-003764 2719 7 2315 7
» | 018 0 0-000734 1 96 1 6 6
” «f 011 0 0010220 84 5§ 9 46 7 1
3917 2 £1740 3 2

beside which, above one thousand three hundred Pounds were realized from
ore smelted at the mine. Entral Sowth lode has therefore yielded more than
three thousand pounds worth of silver.—From the MSS. of CAPTAIN CHARLES
Tromas, Manager of Dolcoath.

¢ The noble family of Basset, the proprietors of the land, preserve as an heir-
“loom a splendid piece of plate made of eilver raised at Dolcoath; which was
¢ presented to the late Lord De Dunstanville by the adventurers in that mine, as
¢ a testimony of their gratitude for his liberal relinquishment of the Lord’s dues,
‘ whenever the poverty of the concern rendered an increased outlay necessary.”

Cornwall Geol. Tranas., V. p. 66, Note.

The silver-ore of North Dolcoath, an adjoining mine, afforded, during 1859-60,
0-003011 its weight of metal.—MSS. of CAPTAIN JOSEPH VIVIAN, Manager of
North and South Roskear, &c.

Mr. Carne states that at Huel Basset, in Illogan, a small cross-course traversing
the lode, afforded, in 1813, vitreous silver-ore, some of which yielded (0:018360
its weight) six hundred ounces of silver per ton, at and within about six feet on
either side of the intersection (Cornwall Geol. Trans., 1. p. 124) ; and Mr Wm.
Phillips observes that silver-ore worth three thousand Pounds was obtained there.
Mirieralogy (third Edition, 1823 ), p. 236,

Mr. Martyn, the sole survivor of those who at this time and long afterwards
were agents at Wheal Basset, says that during his connexion with that mine,
silver-ore was discovered but once,~that the quantity was very trifling,—the
quality such that for several years no purchaser could be found,—and at length
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Both the lodes, and the layer of rock (the Manto)

it realized only a small sum. He adds that there was neither record nor tradition
of any similar discovery having been made previously.

The late John Williams, Esq., of SBcorrier House, had the entire direction of
Wheal Basset during this period, His account books, examined in aid of this
enquiry, fully confirm the accuracy of Mr. Martyn’s recollection ; and show that
the silver-ore raised in 1813 was not disposed of until 1827, when it was sold for
£15:12: 4 only.

Silver-ore is thinly dispersed through siliceous earthy brown iron-ore (‘gossan)
in the shallower parts of Treskerby near Redruth, In 1827 a parcel of it realised
£15:14: 4.

At the same time a smaller quantity of similar ore was sold from the adjoining
mine of North Downs for £3 : 4: 9.

WrLLiAX WirLiaus, Bsq., of Tregullow. MSS.

The anclent mine of Bal-dAu, in Kea (DavIes G1ueERT, Cornwall, 1L, p. 302),
affords enormous masses of the same ore; which have been, from time to time,
largely wrought for the scattered particles of silver-ore they contain.

¢ Huel Duchy in Calstock ® ¢ ® one of the principal silver-mines ¢ ¢ ¢ has
¢ already produced abeut £4,000, and promises to be yet more profitable.”

Lysoxs, Cornwall, ocx.

“ Wheal Duchy in Calstock (discovered in searching for copper) has been
¢ worked with success. The whole lode is from 6 to 12 inches wide—the part
¢ containing silver from 1 to 4. Itruns B. & W.,the direction of other similar
¢ yeins in the neighbourhood. Bome of the ores contain from 60 to 70 parts in
100" (06 to 0°7) “ of pure silver, About £5,000 worth of silver, a year or
“ two ago, had covered the expense of the undertaking in its early stages.”

PoLwrELE, Cornwall, 1v. (1816), p. 134.
 Some silver works are still kept open at Calstock, by the name of Wheal
‘¢ Duchy, from which the cup presented to the Duke of Cornwall, in the year
¢ 1812, by Benjamin Tucker, Esq,, was extracted.”
C. 8. GiLBERT, Cornwall, 1. p. 219.
¢« At Huel Duchy, near Callington, in a lode inclining to the north-east and
¢ gouth-west, and from one to three feet wide, in which the adventurers were
¢¢ searching for copper, detached lumps of silver-ore, and small bunches of native
¢ gilver were found at the adit. In the ten fathoms level, there was a regular
« course of silver ore, accompanied by native silver, for nearly three fathoms
‘t in length, yielding above £300 worth per fathom. This was its richest part.
“ In the twenty fathoms level, some native silver, and bunchee of silver ore were
“ found, but the lode had lrere declined in value. In the next deeper level the
¢ silver was exhausted. The ore consisted chiefly of red and grey silver and black
“ oxyd of silver.—~The value of the silver produced was about £3,000.”
CARN®, Cornwall Geol. Trams., 1. p. 122,
MroumuL, Manual of Mineralogy, p. 21.

After this the mine remained many years unwrought ; but in 1833 it was re-
opened under the name of Wheal Brothers. Dm LA Baorm, Report, p. 613.
Cornwall Geol. Trans., v. p. 140 ; Tabdle XCIII,



District of Chanarcillo in Chili. 115

which deflects them from their ordinary dip in the

# Portions of argentiferous earthy brown iron-ore (silver gossan) left by the
¢ former adventurers in shallow parts of the mine, were now extracted and sold
¢ for between £1560 and £200 per ton.

# So greatly does the ore differ in quality, that some parcels of it brought no
¢ more than £2, and others,—containing 0059976 their weight of silver,—as
¢ much as £500 per ton in the market.””—CapTain Kxorr, MSS.

¢ At the 30-fathom level masses of native silver, weighing many pounds each,
€ occurred in a part of the lode which was worth from £500 to £600 per fathom.
¢ But great part of the ore when brought to the surface contained only from
¢ (eight to ten ounces) 0°000245 to 0000308 its weight ; although when (‘dressed)
¢ prepared for sale it yielded (sixty ounces per ton of ore) 0:001836 its weight
¢¢ of silver,”—PERrcIVAL NoRrTON JOHNSON, Esa., F.R.8,, F.G.8,, &c., MSS.

% Wheal Sisters, opened also in 1833, on an eastern part of the same Jode;
¢¢afforded ore which, resembling for the most part that of Wheal BrotAers, con-
¢ tained from 0°00459 to 0°07344 its weight of silver. Portions of it wers,
¢ however, mixed with from 0-16 to 0°2 their weight of lead. Small quantities
¢ of the silver-ore were sold at twenty shillings a pound ; and some parcels found
 a market at from £400 to £500 per ton, but the ordinary price was between
¢ £30 and £50.”’—Ca»TAIN KNOTT, an Agent of the Mine, MSS.

Wheal Saint Vincent yielded great quantities and many varieties of silver-ore
from a parallel lode south of that wrought at the same time in the neighbouring
mine of Wheal Duchy; but, no longer affordink profit, it was closed in 1824, If
accounts of the produce still exist they are inaccessible.

In 1835 the works, then named the East Cornwall Silver Mines, were re-opened,
but, after an unsuccessful trial of about two years, they were again abandoned.
During that period they yielded the undermentioned ores :—

Date.

‘Weight of ore. Proportion of
Toas, ewt. qrs. ibs. silver.

1887. Bept. ccec.e 0 17 1 0 ...... 0002708
” cseese 0 6 8 0 ...... 0009118
 wewese O 4 014 ...... 0030363

1 8 014

Evwarp MicHELL, EsQ., Mayor of Trwo, MSS.
¢ The same mine was opened a third time in 1848, under the name of Wheal
¢ Langford. Bilver-ore becomes less and lead-ore more abundaut as the mine is
“ deepened (Postsa, p. 119). For several years the ore afforded from 0-001224 to
4 0°080466 its weight of silver, and its priee ranged between £10 and £550 per
“ton. In June, 1856, Tons 2 : 6 : 2 : 6 (sold at £509 per ton) realized
“ £1184 : 15 : 9.”—CaPTAIN KNOTT, an Agent of the Mine, MSS.

¢ Wheal Mexico, wrought to an incousiderable depth on an eastern part of the
“ same Jode, during 1847-8,—afforded the olfioride of silver largely mixed with
¢ glaty clay, granular quarts, and the carbonate of iron. Some portions of the
¢ ore contained 0°001224, others 0026316, their weight of silver. The prices

T
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first limestone, contain native silver largely mixed

¢ generally ranged from £6 to £200 per ton; but small quantities, free from
“ impurity, were sold at £2 : 10 : 0 per (Avosrdupois) pound.”
Cartax Knorr, Manager of the Mine, MSS.
¢ About four miles to the south-east of Callington is a silver mine * & @
¢ gituate in a rock of killas or chlorite slate. The vein was first worked for
“ copper, but native silver and lead-ore were discovered in it. The mine is called
¢ Huel Jewel: the thickness of the vein rarely exceeds three or four inches. In
* meny of the cavities were found a considerable quantity of capillary native
« silver, with galena, red silver-ore, and sulphuret of silver. The ores were ex-
¢ ceedingly rich, and promised * ® # an ample recompense to the adventurers.”
RErs, Cyclopedia, xxx11. (SILVER.)
¢ In Willsworthy mine, on the border of Devon, the lode is about twelve inches
¢t wide, bearing N.N.E. & 8.5.W., and underlies two feet and a half per fathom
¢ to the south. In the ten fathoms level, a vein of white and amethystine quarts
¢ divided the lode ; between this vein of quarts and the lower, or northern wall
¢t of the lode, was found a vein of rich arsenical cobalt ore combined with native
¢ capillary silver, in a ferruginous matrix, from three to six inches wide. The
¢ space between the vein of quarts and the higher, or southern wall of the lode,
¢ was occupied by a vein of rich yellow copper ore, from six to nine inches wide,
¢ The silver continued about two fathoms in length. The copper was not so
¢ goon exhausted. The specimens of native silver from this mine have eclipsed
¢ all that have ever before been found in Cornwall, both in size and beauty.”
CARNE, Cornwall Geol. Trans, 1. p. 124.
PrILLIPS, Mineralogy (Third edit.), p. 285. MICEELL, Manual of Mineralogy
(Truro, 1825), p. 21.(“6“0 & )i.:mox, Manual of Ms (London,
1868), p. 240.

Between Marazion and Penzance West Wheal Darlington was wrought, in
search of copper-ore, to nearly forty fathoms from the surface and some twenty-
five below the sea, in closely-jointed, deep blue, homogeneous clay-slate; on a
lode, which,—bearing 10°-20° N. of E. and 8. of W., and composed of quarts,
quartsose slate, and iron pyrites,—unexpectedly yielded large masses of native
silver, mixed, sometimes, with galena, and, less frequently, with copper pyrites.

The following columns afford particulars of the proceeds:—

wddw?:ot:.'hoo::'n. Proport! f Amoun
jon Of

Date. tons cwt. grs. 1bs. Bllver. Lead. Oopper. P:.“i gn.m t
1852. £ s d| £ o d
Nov. Oth| 014 0 0/ 0032100 .... | .... | 266 6 0|179 T 6
» | 018 3 00008048 | .... | .... | 7112 0| 67 2 6
sl 1 4 0 00001806 .... | .... 9 6 0 11 2 0
e 0 9 0 0|0003825 0-322600{ .... | 8310 0| 15 1 6
Jan. 81t 3 1 1 0 0-004957 | .... ol 8819 2
» | 419 115]0001224 | .... 6| 3717 7
Mar. 118 38 20{ 0:002815 0:630000 8] 761110
May 1 0 4 3 14{0060282| .... 0{127 138 2
s | 8 9 3 10007497 .... 017712 0
sl 1 6 016 o-ooss';sl o 20 2 8
» | 118 817/0003672! .... of 49 2 2
wl 179 126 o-oozmt 0] 2216 9
Forward .! 21 13 0 25 1 872 8 6
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with the chloride and chloro-bromide of silver; and,

1853. |[tons cwt.qrs. lbs.| d|] £ s d
Forward.| 21 13 0 26| ...... .. | 872 8 &
July 19th| 0 & 2 22| 0-076500 01| 180 16 10

» | 8 7 o 150005141 0[128 110
” 2 10 2 20| 0-004896 0) 811110
Aug. 18th| 0 11 0 19| 0°030294 0/170 610
» 1 2 0 21| 0001867 0| 22 8 1
» | 8 4 0110002815 o| 6216 2
» | 9 2 0 5 0002500 ol121 1 2
» 1 4 8 1 24 0-001264 ol 28 2 3
] 110 22100000812 ... | .ii| 80 o] 412 0
Sept.28th} 0 8 2 11 0-112118 ceee esee (1076 6 0] 462 6 2
w| 2 8 01110004039 | .... | ... [ 3515 o| 8619 6
| 818 s12(0001887| .... [ ... | 10156 6| 42 9 7
w | 7 9 1100002887 ....| ....| 19 0 o[14117 5
”» 318 1 §|0-002509 1216 0| 4812 8
Nov. 9th] 0 9 3 2| 0039351 87216 0182 0 11
» | 1114 8 0 0-001264 81 6| 9415 7
» | 10 6 8 0] 0001560 718 6| 8110 6
» 7 6 3 22| 0001060 6 6 0| 38 6 8
"1 2 o 2 "o 0-000627 2 00/ 410
Deec. 20th| 2 0 0 o0f 0-002172 | .... ceee -— —
.| 6 0 0 ofocoorea4| 20| Liil - -
»110 o o ofoooo7es| ... | .o.. - -
» |16 0 0 0] 0000812 ..., seoe —_— —
“1°6 0o o ol oooossr| .oi. | oo - -
»1 210 o ol ooc0306| .... | ...l - -
1854.
Feb. 22nd] 2 7 0 25/ 0-002509| .... PN 2410 0f 6717 o0
» |17 7 0 21 0-001168| .... esee 7 6 0[125617 1
Aprilllth| 6 6 0 0:001662 | +e.. oo 16 10 10| 86 12 6
May 25th| 1 183 2 12| 0:002540 18 6 0| 3013 38
.| 778 1 6¢o00122¢| .... 6156 0| 50 s1 0
July 19th| 0 16 2 12| 0-143820 (0-386000{ 656 0 0| 6319 4
”» 012 1 18 — cere vens 22156 0] 14 2 4
"1 42 118 — ceee | eeee| 716 0| 32 2 9
"l117 0 — ceee | it 460 717 6
Aug. 30th] 0 17 3 27| 0-000964 [0-436250{ .... 20 2 0} 18 1 8
w| 618 3 00001224 | .... | .... | 1217 2| 756 38 6
” 2 3 1 140000918 caee 0600000 11 4 8| 24 17 3
Nov. 156th] 4 1 1 0:001102 ceee eee 6 0 0] 24 7 6
” 214 38 0+000612 cene e 00 212 4 7 8 4
Dec. 81st] 62 4 0 0°000306 ceee vone
» | 1819 1 00000400 [ ... | .... [{ 1 0 0|15018 o
w7914 3 ofoooorss| ..o | .ois
1856.
Feb. 14th} 0 0 O — e esee [6120 0 O 1600 O
24th! 2 38 1 0-:001316 [0-290000] .... 1210 0] 27 0 7
”» 1 6 0 0-000153 eeoe [0:0626 6518 10 7786
wl 2 0 3 oooories| ... | .... - -
Quantity Highest price of
ofon:} 39 3 1 1 o ton, }smo 0 0| oo 5 1
4210 8 0§ Lowest , 100 Valus of ore sold.
Average ,, 1116 8

For this account, compiled from the Mine-books, I am indebtedto W. J. RAwLINSG,
Esa., of Hayle.
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more sparingly with vitreous and red silver ; but they

Arsenical silver-ore has been discovered in quarts near Camborne ; and native
silver in copper pyrites at Crennis, near St. Austell,—in (gossan) quartsose
earthy brown iron-ore at the Fowey Consolidated Mines near Fowey,—and in
galena at Whsal ( Providence) Tremayne near Hayle ; in each of these instances
the quantity has been very small.

MicunLL, Mansal of Mineralogy (Truro, 1825), p. 21. GamBY, Cornwall
Geol, Trans,,vI1. p. 88. GREG & LuTTsom, Manual of Mineralogy (London,
1858), p. 240.

¢ Dr. Woodward (vol. ii. page 29) gives a very advantageous character of the
“ ore found at Guarneck, in the parish of St. Allen near Truro. It was a blue
 lead ore, very rich in silver, perhaps beyond any in England besides: ¢ ¢ ¢
“ one of the proprietors, and some of the workmen, averred, that a ton of it
¢ yields 140 ounces (0°004284 its weight) of silver.

4 The ore which is poor in lead, does sometimes yield silver plentifully.”

“ BorrAs®, Natwal History, pp. 210, 211.

“ In the Garres in St, Allen the ore when last wrought was so rich in silver, as
“ to yield one hundred ounces to one ton of lead ” (0-:003060 its weight).

Prycs, Mineralogia Cornubiensis, p. 58.

*¢ Guarneck near Truro, now called the Garres, was wrought about 1720, when
“ gome of its lead produced ’’ (0-003060 its weight) * one hundred ounces of
‘“ silver per ton. In 1814 it was again set at work, and continued two years.
““ During this period it produced eight hundred tons of silver lead ore, containing
¢ thirteen parts in twenty of lead, and the lead yielding seventy ounces of silver
¢ per ton.”

: The proportion of lead in the ore was 0°650000 its weight; and
”» silver in the lead ,, 0-002142 ,, .
CARxE, Cormwall Geol. Trans., 1. p. 120.

Porwnxrs, Cornwall, 1v. p. 184. C. 8. GLBERT, Cornwal, 1. p. 259. Rexs,
Cyclopadia (S1Lver), xxx11. HircHiNs & DREW, Cornwall, 1. p. 624.

Parries, Mineralogy (3rd edit), p. 835. Miomary, Manwal of Mineralogy,
p. 13.

¢ Silver united with lead in the state of galena is found in the mine of Huel
 Pool.”—KvrAPROTH, Mineralogioal Observations on Cornwall, p. 30.

BeraER, Geological Transactions, 1. p. 171, Lysons, Cornwall, p. COIX.

C. 8, GLe=axRT, Cornwall, 1. p. 259.
¢ Huel Pool near Helston was wrought upwards of two hundred and fifty
yearg ago, ® ¢ ® and about eighty years since yielded tolerable profit to the
¢ adventurers. About 1790 it was again set at work and produced lead ore which
“ yielded from thirty to forty ounces per ton ** (0-000918 to 0-001224 its weight)
“ of silver.—CARNE, Cornwall Geol. Trans., 1. p 119,

¢ The galena of Huel Pool yielded sixty ounces ” (0 001838 its weight) ¢ of

silver per ton.” —PrILLIPS, Mineralagy (8rd edit.), p. 835.

Miomxry, Manual of Mineralogy, p.18. Dn 1A BEoES, Report on Cornwall,
&e., p. 611,
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are destitute of those still rarer silver-ores afforded by
the lodes in congenial strata below.

¢ The mines at Penrose near Helston have been wrought above two hundred
¢ years.”—(WOODWARD, IT. p. 28.) BozrLAsB, Natwral History, pp. 210, 211,
“ At Penrose there is a rich bunch of galena which opens up in the surface.”
K1APROTH, Mineralogical Observations, p. 30

Baranr, Geological Transactions, 1. p. 178, PorLwruLs, Cornwall, 1v. p. 184,
C. 8. GiLBRRT, Cornwall, 1. p. 269.

¢ Huel Rose was wrought nearly at the same time as Huel Pool. Its lead ore
¢ yielded sixty ounces " (0-001836) ‘¢ of silver per ton.”
CARNE, Cornwall Geol. Trams., 1. p. 120.

D= 1A BeomE, Report on Cornwall, &c., p. 611,

“ The ore richest in silver has no more than the appearance of spar, and some-
“ times common clay. ® ® ® I have seen lead-ore broke in the tenement of
“ Nanskég, in Illogan parish, bedded in a yellow clay of the exact colour of sul-
“ phur, ®* ® ¢ very heavy, and reckoned rich in lead.”
Borrass, Natural History, pp. 211, 212.

¢ In Nanskuke Downs, in a very promising gossan, we discovered ¢ * ¢ very

¢ rich lead of the antimoniated kind. ® ¢ ® The silver in it was plenty, inso-

“ much as to render the mineral worth £18 or £20 per ton without any dressing.”
PrYOB, Mineralogia Cornubiensis, p. 58.

¢ The lead veins lately discovered by Sir Christopher Hawkins on draining a
¢ marsh in the parish of Newlyn, run nearly east and west. ®* ® ¢ Beside the
‘“lead, and a little quarts, they consist entirely of clay. Those veins are far
“ richer than any north and south veins in which lead has yet been found. The
“ lead yields about sixty ounces ’ (0-001836 its weight) “ of silver per ton.”

Canxs, Cornwall Geol. Trans., 1. p. 114,

“ At Huel Rose in Newlyn, during 1822, the sulphuret of lead and silver from the

Proportion of lead Proportion of silver in
in ore. ore. Jead.

North lode «cec 0670000 eeec.coe 0001345 .... 0-002010

. 0:001414 to 0°001836
sonthlod‘ sese 0770000 cececs e 0-001532 " 0-001989

and the lead after it had been refined still contained .. 07000030 its weight
of silver,”—~Mi10oHELL, Manual of Mineralogy, p. 19.
Daviss GiLBERT, Comwall, 111. p. 272.
¢ The lead of Cornwall and Devon is rich in silver, so as to yield on an average
¢ 20 to 30 ox.” (0-000612 to 0°000918) * per ton."”
PATTINBON, Reports of the British Association, vi1., Notices, p. 51.

‘East Huel Rose yielded, in 1852, as much as 2381 tons 3 cwt. of lead-ore,
¢ giving 1607 tons of lead metal, and also 48,000 ounces of siiver.”
Cornwall, its Mines and Miners, p. 229.

U
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At small depths, therefore, the lodes are richest in

8till more recently the produce has been,—

18?}. 'ver tn 1867.n n
s of
. moﬁlon ver Proportion of silver

-ore. lead.
0-001351 | 0002955 | 0001366 | 0-003360
0-001467 | 0-005080 | 0-001458 | 0-002041
0-000466 | 6-000830 | 0~001231 | 0~002020
0-001142 | 0-001714 | 0-001595 | 0-001989
Huel Mary Ann ......| 0-001168 | 0-001897 | 0°001125 | 0-001912
| Huel Trelawony ......| 0:000966 | 0-601371 | 0°001028 | 0-001439
Budnick Consols ......| 0:000861 | 0-001387 | 0-000858 | 0-001208
 Huel Ludcott ........| 00000750 | 0-001132 | 0-000746 | 0°001163
 Pentire Glaze oo vcve..| 0:000632 | 0-001114 —_— —
\Holmbush...cc...vee.| 0000867 | 0-001506 | 0-000671 | 0:001010
|East Huel Rose ......| 0-000677 | 0-000918 | 0-000577 | 0-000918
Carn Vivian ........| 0000408 | 0-000918 -_— —
Huel Wrey Consols....| 0-000646 | 0-000949 | 0-000569 | 0-000918
ecesesscseces] 0°000444 | 0-000918 | 0-000012 { 0-000025
Herods sesecscss.| 0000359 | 0-000449 | 0-000653 | 0-000898
C sessessssesses| 0:000504 | 0-000826 | 0-000564 | 0-000887
Sowdh Cargol «e......| 0:000640 | 0000887 —_ —
Great Huel Baddern ..| 0-000440 | 0-000661 | 0-000600 | 0-000765
\Huel Golden ........| 0000371 | 0:000709 — —
Penhaldarvg ........ —_— — 0-000425 | 0-000576
Pennance Stamps ....| 0000166 | 0-000490 — —
Cubert United ......| 0000297 | 0000410 | 0000096 | 0-000477
Boiling Well ........| 0-000197 | 0-000266 | 0-000301 | 0-000421
| North Huel Trelawny..| 0:000257 | 0-0005639 | 0:000239 | 0-000336
|Huel Trehane «o......| 0 0-001775 | 0:000105 | 0-000214

0 000122
0-000086 | 0-000068
Maz. Hunr, Memoirs of the Geological Survey Qf Great Britain,—MINERAL
SraTisios. 1856, pp, 29, 30; 1857, pp. 31, 2.

In each of Mr. Hunt’s groups some mines seem to afford the ores of both lead
and silver, whilst others appear to yield lead-ore alone; but whether silver is

mentioned only when its proportion is known, or some lead-ore is really unmixed
with silver, does not appear.

Silver has been obtained from many other Cornish lead-mines; which have
been described by BornasE, Natwral History, p. 210.— PrYCR, Mineralogia
Cornubiensis, p. 58.—BRRGER, Geological Transactions, 1. p. 171.—WILLIAM
PrILLIPS, I5id, 11. pp. 121-5,—LYsoNs, Cornwall, 0cIX.—PoLWREBLE, Cornwall,
IV, p. 134.—C. 8. GiLBRET, Corntoall, 1. p. 2569.—HrTOoHINS & DREW, Cornwall,
1. p. 624.—CArNs, Cornwall Geol. Trans., 11. p. 112.—MicuzrLL, Manual of
Mineralogy, pp. 9, 14.—D=r. Boass, C'onuoall Geol, Trans., 1v. p. 198.—~Davizs
GiLBERT, Cornwall, 111, p. 47.—DB 1A BrcHB, Survey of Cormwall, &c., pp.
284, 287, 610-12.—ALLEN, History of Liskeard, pp. 421-432, See also Corn-
wall Geol. Trans., v. pp. 140, 193, 2565, 268 ; and Report of the Royal Institution
of Cornwall (1851), Pp. 88-43,

At Trebisken-green a Jode oblique in direction to the large iron-vein, so well
known in the same neighbourhood (Cornwall Geol. Trans. V. p. 108.), affords

Cornwall,
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amalgamable (‘metales calidos), — but at greater, in
smelting ores (‘metales frios).

At Pajonales, an adjoining mountain west of Chai-
arcillo, the shallow parts of many lodes afforded much
silver-ore; * but at greater depths it was replaced by
the ores of nickel and cobalt.

irregular masses (‘dunches) of rich ore. This, for the most part, is galena; which
sometimes contains no more than 0:000153, but in some cases it has yielded as
much as 0:091922,—0°104040,—and even 0°122584 its weight of silver. Portions
of the lode however have produced 0:107100 their weight of metal, from vitreous
silver-ore and native silver, unmixed with lead.

The ore sold from Trebisken-green mine has been

‘Weight of ore, .
Date. (20cwt.totheton. Purchasers, . | Proportion| Price of ore| Amount.
tons cwt. qrs. 1bs.| of lead. per ton,
1859. £ o d| £ a d.
Sept.14th| 1 14 2 ORob. Michell&Son.0760000 95 10 6/ 16415 6
l26th0200Duw 0450000 74 38 4 7 8 4
860.
Mar. 13th| 0 1. 3 18(Trustees of Treffry
Borare 1o 10750000 | 436 10 6] 41 4 4
” 014 3 19| Ditto «+{0°650000| 135 0 O] 100 14 1
0 4 311 Ditto .[(Slimes)| 710 0| 116 ¢
Aug. 14thl 1 9 0 12(Rob. Mwhell&Son.OGG()ooo 333 7 6,48 38 6
”» 219 0 1 Ditto «e[0°612500( 97 O O] 286 3 10
7 61 8 £1087 5 11
e | l—

Assays show the silver contained to have been (8868 troy ounces per ton)—
0-016189 the weight of ore,
or 0-024590 » lead. Account Books of the Mine.

“In the island of Sark no silver ores, except a few crystals of ruby silver,
¢ occur uncombined with lead in the western part of the Sark mine; but east-
¢ ward the lode contained rich deposits of silver ores without any lead. The
“ muriate of silver was imbedded in gossan, and mixed with the blue and green
 carbonates of copper near the surface; but at, and for thirty fathoms below,
“ the adit (sea level) it was replaced by black sulphurets of silver and copper,
“ mixed with disintegrated iron pyrites; and still deeper the sulphuret of silver
“ was found combined with the sulphurets of copper and antimony. In the
* deeper levels west the lode afforded sulphato-tricarbonate of lead, sulphuret of
¢ lead, super-sulphuret of lead, black sulphuret of lead (rich in silver), antimon-
¢ iferous gdena, and granular galena which contained,~—

Lead in the ore. Silver In the ore. 8liver in the lead.
0°200000 to 0-860000 ..., 0:000096 to 0°000384 — 0:000019 to 0°:000326.”

PrINCE, Cornwall Geol. Trans., vi, 102.
¢ M, Domeyko, Annales des Mines, 4me Série, 1x. p. 431.
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It has been already said * that the lodes—passing un-
interruptedly downward, through three strata of lime-
stone (a.c. ¢.) alternating with two of greenstone (5. d.),
and partaking in turn the nature of every rock they
traverse—are productive in the limestone alone. Much
smaller than similar deposits of tin, lead, and copper
elsewhere, the masses—(in Cornish mining language
rather bunches than courses})—of rich silver-ore they
afford,—as well as the congenial earthy matrix sur-
rounding them, which is severed merely by unkindly
hornblendic ingredients in the greenstones,—maintain
—in obedience, perhaps, to a common influence—one
- uniform shoot § or inclination throughout the three
limestones (Pl. I1.). This slope—subordinate to that
of the granitic formation between Chaiarcillo and
Pabellon on the north||—is more rapid than that of
either the strata or their several beds; and, like it, is
towards the south-west.

* Ante, pp. 69, 70. .

1 Borlase, Natural History, Pl XVIIL. Pryce, Mineralogia Cornub., P1. IV.
Héron de Villefosse, La Richesss Minéral, P, V. VI, VII. XII. XIIL XIV.
XV. XVI XVIII XIX. XX. Thomson, Travels in Sweden, Pl, X. Williams,

toal Transactions, tv. Pl, 7, fig. 8. Weaver, Geological Transaciions, V.
Pl 12, Clarke, Travels (Edit, 1824), x. p. 521. Burr, Practical Geology, Pl.
VIIL. IX. De la Beche, Report on Cornwall, &c., Pl. VIII. IX, Henwood,
Cornwall Geol, Trans., v. PL 1. fig. 9; —P1. IV. fig, 4. Foster & Whitney,
Report on the Copper-Lands of Laks Superior, Pl. VII. Whitney, Metallic
Wealth of the United States, Pl. I. II, 111, Pernollet, Annales des Mines, 4me
8érie, x. Pl 6, fig. 9;—PL 6, fig. 7, 10, 15, 17. Encyclopedia Britannica (8th
Edit.), xv. p. 224, fig. 8.

1 When the lode oonsists either entirely, or for the most part, of ore, it is
¢ provincially called a cowrss of ore; and, if the metallic substances appear in
‘¢ short and unconnected masses, they are designated bunches of ore.”

Cornwall Geol, Tranas. v. p. 210,
§ Cornwall Geol, Trans., v. pp. 41, 54, 87+, 129, 193 ;—v1, p. 146.
| Annales des Mines, 4me Série, 1x, PL IV,
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When the lodes of Chafiarcillo—whilst they traverse

the first and second limestones, — are viewed either

. longitudinally or transversely, the rich portions of some

confront the poor parts of others ; although meridional

lines,—to which their directions are oblique,—intersect
the productive parts of all.* ‘

Fig.9. Plan.

The extent and (approximate) produce of the prin-
cipal mines wrought in Chanarcillo during the five-
and-twenty years ending with 1856, have been,t—

Mine. Extent, Formation, Produce

fathoms. . (epproximately).

Manw do 0‘“ 000000 94 x 48 o000 Mmo ..... o0
Colorada lods...... £400,000

Waring's lode ...

Valenciana ...ccee. . 47x48 ... Manto  .eoeennn
Colorada lode . 800,000

Waring's lode

Forward ......... £700,000

¢ Carne, Cornwall Geol. Trans., 111, p, 78. See also Ibid, v. pp. 87¢, 215, 283;
“ and Ante, P 16,

+ EpwiN Price WaRiNG, Esq., of Neath, Manager of Colorada & Desempeno,
M88,



124 W. J. HExwooD, on the Mining

Mine. Extent, Formation, Produce
fathoms. (approximately).
Forward ....ceeeeeeenseenenns £700,000
Esperanza ....coeeeees 141x89) ...... Colorada lode ......
BolaCo «vecuruerrennns 94x48 ( ...... e " & 200,000
Bolaco lode ......
Colorada ....ccccc... 85%46 ..... . Colorada lods ...
Waring's lode ...} 600,000
Candelaria lode .. }
Desempeno ......... 57 X 64 ...... Colorada lode......
pes %’m‘ing’c lode ... } 120,000
8an Francisquito ... 48 X 58 .....  Dito  ...... 200,000
Bocona ..... cescssanes 29%x39 ... Ditto  ..... . 60,000
San José ............ 65 x 51 ...... Ditto ... 700,000
San Francisco vigjo. 94 X 48 ]
Sa Fraondecs oo, 85 % 48 } e Dito e 800,000
Delirio ....... s anance 88x7 ... Ditto  ...... 800,000
Constancia  ......... 98 x 42 ... Ditto ... . 160,000
San Blas ...ccooreee. 98X 42 ..., Ditto ... 100,000
Descubridora ...o.ee =X ==  «ceeeee Descubridora lode. 2,000,000
Mina de Carvallo ... — X «—  «eeees  Guias de Carvallo. 200,000
£6,140,000

Beside these there are several smaller mines of which
it is not easy to ascertain the produce.

(D) (1.) Several cross-veins coincide in direction
with two series of the joints;* and traverse, like them,
both the rocks and lodes of Chanarcillo. They are,

. Mine. Cross-vein. Direction, Dip.
Mantode Ossa. Great Flucan ....eo.... S1I°E.of 8. & W.of N. .. N.E.
Colorada .... Cross-veit .....vececeee 25°S.of E. & N.of W. .. N.

Eastward 80°E. of S, & W.of N. .. N.E.
San Josd ""N"""“"”“-"“"{Westwuﬂ 5W.of . & E.of N, .. E.
Southern Flucan ........ 80°E.ofS.& W.ofN. .. N.E.

San Francisco
vigio ... Flucan ...... eeenanan 28°E.of S. & W.of N. .. N.E.

* Ante, p. 74.
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The cross-vein, intersected at a depth of fifty-five
fathoms in Colorada, extends, however, neither upward
to the surface, nor downward to the first hornblendic
formation.*

(2.) Their inclination towards the north and east is
opposite, as well to the nearest slope of granite,} as to
the strata | and ore-shoots in the lodes,§ all which dip
to the south and west.

(3.) The Great Flucan is, at the Manto de Ossa,
as much as eleven fathoms, whilst the cross-vein in
Colorada is no more than a foot, in width. The other
JSlucans,—of intermediate dimensions,—usually average
from ten to twelve feet.

(4.) The cross-veins, like the lodes, resemble the
rocks they traverse, in mineral composition, and are cal-
careous in the limestone, but hornblendic in the green-
stone series. Generally much softer than the strata, and
sometimes composed almost wholly of clay, they are
divided by many longitudinal joints,| of which the
usually glossy sides are often deeply though irregu-
larly furrowed, with highly inclined undulating striee.q
Their stony ingredients are however more crystalline
than those of the lodes.

* Cornwall Geol. Tranas., v. p. 381.
4+ Corwall Geol. Trans., v. p. 277. Ante,pp. T1-74.
1 Ante, pp. 71-78.  § Ibid, p. 123. Cornwall Geol. Trans., v. pp. 269-261.

[l ¢ One of the most remarkable features in the structure of cross-veins is the
¢ prevalence of joints. Owing to this prevalence the cross-veins have generally
¢ more distinctly marked walls or boundaries than the lodes. The same structure
¢ is, moreover, so common in the vicinity of cross-vefhs, that the rock on both
¢ sides often, fo rseveral fathoms, consists as it were of alternate veins of quarts

¢ and of the adjoining stratum.—Comwall Geol. Trans., v. p. 260.

b | AMG, P 13,
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Near the Manto de Ossa many small drusy hollows
in the Great Flucan unite to form an irregular cavern
of more than forty-five fathoms long.*

The strata maintain the same respective levels on
opposite sides as well of every lode | as of every cross-
vein in Chanarcillo, except at San Francisco viejo;
but there,—as already mentioned,{—each formation
is on the south-west (foot-wall), about twenty-one
fathoms higher than its counterpart on the (‘hanging-
wall) north-eastern side of the flucan.

(a.) Some of the lodes intersect others ;—but, with
one exception only,—they are all intersected by the
cross-veins. :

. Am, P- 89. ‘I'Ib!'d, P 87. §M P 71
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(1.) Chanarcillo thus presents five contacts of differ-

ent lodes ;*—
in one of which two lodes unite ;
» a second, ,, one lode simply intersects another ;—

»athird , one , heaves the other to the

: .__ [ but all of them to-
(R.) rightchand ;— L “0 30 the (G. A.)

and the remaining two lodes heave other two to le.
the (L) lefi-hand ;- ) et 278

(2.) It exhibits also fourteen intersections of lodes
by cross-veins,t—
at each of which the lode is heaved ;
all these heaves are to the ............... (L.) left-hand ;
but thirteen of them are towards the... (G. A.) greater angle ;
whilst one only is » e (8. A)smaller ,, .

But though the Zeaves of different lodes by the same
cross-vein are not, in all cases, towards like angles;
they are—in Chafarcillo at least—always to the same
hand.f ’

® In Cornwall and Devon twenty intersections of lodes by other lodes of similar
composition, exhibit— .
six (30 per cent.) simple intersections,—
nine (45 ,, ) Aeaves to the right-hand, and—

five (26 w ) m »» left-hand:
nine(46 , ) , towards the (8. A.) smaller angle, and—
five (26 , ) . » (G. A.) greater angle.

Cornwall Geol. Trans., v. p. 289.
1+ Of 233 intersected lodes in Cornwall and Devon,—
108 are traversed by (cross-courses ) quartsose, and 126 by ([ffucans ) clayey
cross-veins.
by cross-courses, by fiucans.
The lodes intersected but not seaved are 31 or 287 per cent., 22 or 176 per cent.
»  heaved to the (R.) right-hand, 48 ,, 444 ,, 69 ,, 562 ,,
” w (L) lefthand, 29, 269 , 34,212 .,
»  heaved towards the (G. A.)—
greater angle, 64 ,, 59'8 » 88 ,, 704
» " (8.A.)—
smaller angle, 13 ,, 120 ,, 15,120 ,,
Cornwall Geol. Trans., v. pp. 291-2.
% ¢ As more than 97 per cent. of the lodes traversed by cross-veins in Cornwall
¢ and Devon are either Aeaved in the same direction, or are simply intersected,—
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Between the extent to which the lodes are keaved by
cross-veins, and the magnitude of the angles included
at their contact, no relation can be traced in Chanar-
cillo; * where keaves, differing widely in extent, attend
intersections at nearly similar angles.

The cross-vein by which the lodes are heaved furthest
is however the largest, as well as the most highly
inclined in the district.

(3.) The Colorada lode intersects, but does not %eave,
a small cross-vein ;1 which is traced, either vertically
or horizontally,§ but a very short distance.

(4.) Each of the five strata on one side corresponds
exactly both in thickness, and — with but a single

¢ whilst less than 8 per cent. are keaved in opposite directions, it may be assumed,
¢ generally, that the Aeaves of different lodes by the same cross-vein, are in the
¢ same direction.—Cornwall Geol. Trans., v. p. 324.

#*In Cornwall and Devon the relations between the augles included and the
results of the intersections are,—

Angle Included un-m:nd&'bym P heaves. of ‘":.f':mo.
0°—=10° coveirrnense = cevennsesens T  seeeccenee =
10°—20° «eceeceveeee 04 percent. .... 04 per cent. .. 1:00 fms,
20°—30° ..ccve0cee.. 08 » esse 31 » . 266 ,,
30°—40° .....000.... 08, ceee 81, .. 403 ,,
40°—50° euennnnnna. 04, ceee 87, .. 6540 ,,
50°=60° veevvierneen 26 veee 58, .. 323,
60°—70° ceeeeevese.. 48 eeees 119, . 2°08 ,,
70°—80° ..evvevesess 43, eees 207 " . 266 ,,
80°—90° .cevveeecees 8T 0o se 256 » e 2771,

Cornwall Geol. Trans., v. p. 301.
¢ ¢ In Cornwall and Devon the average distance of the Acaves by cross-veins—
¢ less than one foot wide, i8 cosececececercccce 2:08 fms.,

“ more than one foot wide, ,, cocececececccsceas 383, .7

Cornwall Geol, Trans., v. p. 298,
1 Ants, p. 12.

§  In Cornwall and Devon there are cross-veing * ® * which appear only at
¢ considerable depths; ® * * whilst others extend but short distances horizon-
“ tally.”— Cornwall Geol. Trans.. v. pp. 311, 312,
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exception *—in level, with its counterpart on the other

side of every lode T and cross-vein{ in Chanarcillo.

These conditions are as incompatible with either a

vertical or an oblique movement of the rocks on one"
side or other of the veins; as they are with motion in

any direction, save one parallel to the normal position

of the upper and lower faces of each stratum § in the

series.| Nor is it easy,—if indeed it be possible,—to

reconcile even thisq with the unequal displacements

(heaves) of different lodes by the same cross-vein.**

(—a.) In the exceptional case at San Francisco
vigjo the strata, —horizontal on both sides of the flucan,
—are twenty-one fathoms lower in its north-eastern or
upper side (‘hanging-wall), than their respective eoun-
terparts in its south-western or lower side (foot-wall )1
(Section, Pl. I1.); whilst the Waring, Colorada, and
Loreto or Dolores Primera lodes,—all dipping 64°—
78° N.W., are keaved by the same flucan,—the first
two 17°0 the last 165 fathoms,—towards the (L. G. A.)
left-hand and the greater angle (Plan, PI. I.).

(—b5.) The coincidence of alternating strata which
confront,—each its counterpart—on opposite sides of a
(cross-vein) flucan, can be deranged by no movement,
of one side or other, parallel to their upper and lower
faces. But every vein—either vertically or obliquely,

® Ante, pp. 71, 72, 125. + Ante, p. 87. 1 Ante, p. 125.
§ If the upper and lower planes are not absolutely parallel, any movement co-
incident with one of them must necessarily displace the other.

|| Ante, p. 87. 9 Ante, p. 127, Table 111, Pl. 1,
® & Cornwall Geol. Trans., v. pp. 820—322.
+t Professor Phillips, Illustrations of the Geology of Yorkshire, Part 11,
p.iil. PL xx1v. fig. 16. Ante, p. 72, Note.
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—traversing strata so moved, must of necessity be
displaced (heaved) an equal distance in the same
direction.*

(—ec.) A vertical elevation of twenty-one fathoms
on the south-western or lower side ((foot wall) of the
Slucan at San Francisco viejo would have produced
the difference observed in the level of identical strata
on its opposite sides; but such a movement must have
necessitated Aeaves of all lodes dipping—as these lodes
dip—64°-78° N.W.—

from 96 to 5°0fms.towards the right-hand;
whereas the actual heaves are 16°5 ,, 17°0 ,, ” left- P 1

Hence, neither a horizontal (— &.) nor a vertical

(—c¢.) movement resolves,— even approximately,—

this inseparably connected group of phenomena.

(—d.) An elevation on one side produces the same
displacement as a depression on the other, when oppo-
site sides (‘walls) of the (‘cross-vein) flucan are moved
equal distances at similar angles, in contrary di-
rections.} The following columns therefore represent
dynamical equivalents :—

Side moved. Direction of movement,

South-western or lower side (foot wall) ...... Upheaved towards the
south-east,

North-eastern or upper side (hanging-wall )... Depressed towards the
north-west.

® Proceedings of the Geological Society of London (1882), 1. p. 406, Cornwall
Geol. Trans., v. pp. 347, 356.

+ Proceedings of the Geological Society of London (1832), 1. p. 406. Edin-
burgh New Phil. Jownal, xx11., p. 161. Reports of the British Association, vi.
Part 11. p. 74. Cormwall Geol. Trans., v. pp. 347, 366. Mr. Fox, Report of the
Royal Cornwall Polytechnic Society (1836), p. 123. S8ir Henry T. De la Beche,
Report on the Geology of Cornwall, Devon, and West Somerset, pp. 298-300.

1 Cornwall Geol. Trans., V. pp. 346, 348.



132 W. J. HExwoobD, on the Mining

When several planes, inclined at different angles, are
intersected and displaced on another plane oblique to
them all, the extent of displacement measured on the
line of movement is in every case the same; but at
right angles to the dip of each vein so dislocated it is
proportional to the angle included between the dislo-
cated and the dislocating planes.

The following theoretical enquiries embrace the
direction, inclination, and extent of the motions,*
adequate to produce, under different circumstances,
some of the displacements observed in the strata and
lodes of Chanarecillo.

* Cornwall Geol. Trans., v. p. 366,
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This comparison of theory with fact shows that the
single rectilinear movement which reconciles these
displacements of the strata with those of the Waring
and Colorada lodes, whilst all retain their normal
inclinations, is incompatible with both the dip and
dislocation of the Loreto or Dolores Primera lode.
On the other hand a uniform motion sufficient for the
conditions of the strata and the Loreto lode is incon-
sistent with those of the Waring and Colorada lodes.*

The differences depend neither on minor fractures
nor on unequal movements of ruptured strata; for of
such there is no trace.t

If however the Loreto lode had inclined but a little
less than the Waring and Colorada lodes, the very
game motion which could displace (‘keave) them seven-
teen fathoms horizontally, and at the same time elevate
the strata twenty-one fathoms vertically, would also
have heaved it sixteen fathoms and a half.

# ¢ Tn Cornwall and Devon, amongst the recorded examples of several lodes
¢ intersected by the same cross-vein, there is not an instance in which motion in
¢ one direction and of the same extent will restore the continuity of every lode so
¢ intersected. ®* * ® ¥ Any such uniform motion will, in fact, produce in their
¢ relative positions on opposite sides of the cross-vein greater discordances than
¢ those which at present subsist.” — Cornwall Geological Trans., v. pp. 870, 880.
Edinburgh New Philosophical Journal, xx11. p. 163.

1 ¢« If we suppose it possible for the rocks to have been 8o broken that each lode
¢ was contained in a different fragment, and that these minute masses had an
¢ independent motion, in any direction and to any extent required ; although such
*‘ movements might, within certain limits, have afforded any desired results; yet
¢¢ the motions in different directions necessary to the production of the observed
¢ phenomena, in different portions, would often have required that the rocks
¢ should, in some spots, have suffered much compression, whilst large vacuities
¢ must have been left in others. Had such convulsions ever taken place, traces
¢ of them must have been conspicuous;—but, in fact, nothing of the kind has
¢‘been detected,—even in a single instance.”—Comwall Geol, Trans., v. p. 383,
Edinburgh New Phil. Journal, xx11. (1837) p. 162,
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But such a constant difference in dip,—though of
one degree and a quarter only,— would have made
this productive lode the flattest in Chafarcillo; which
is certainly not the case.

Whether these discrepant displacements (heaves) of
neighbouring lodes result from irregularities of outline
in those parts which,—touching opposite faces (walls)
of the same (cross-vein) flucan at different depths,—
would coincide if they were confronted; or whether
the separated portions of identical lodes have here,—as
in Cornwall and Devon,— unlike configurations on
contrary sides of the dividing (‘cross-vein) flucan ; the
data I possess are insufficient to determine.*

The conditions here assumed suit rigid masses only,
and are altogether inapplicable to matter in a plastic,
viscous, or semi-fluid state.

Although the sea is of much larger area than the

® «Tf those portions of the same lodes on opposite sides of the cross-veins
¢ which now divide them, had been originally connected and continuous, and
‘ were subsequently separated by a transverse fracture accompanied by an ele-
¢ vation or a depression of one of the severed portions, on delineating the line
“of dip of both these segments where they touch the cross-veins, we should
¢ expect to find them presenting a perfectly or nearly similar outline ; although
¢ the direction of any movement they had undergone might not allow the cor-
“ responding parts to be found at the same levels. Pl XII., Fig. 15,16, 17,
418, 19, 20, present these comparisons; and it will be difficult, if not impossible,
¢ to imagine that lines so utterly dissimilar, could ever have been united and
¢ continuous at all parts of their descent, and fractured after they had become
% perfectly hardened.”—Cornwall Geol. Trans., v. pp. 378-9.

Y
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land,* water can neither be a principal constituent of
the globe, which—of greater specific gravity than any
known rock—has a mean density variously calculated
at 4°5—65; 1 nor can it penetrate far into the crust,
for at a depth comparatively small} it can exist only in
the state of vapour.

Water infiltrating from above becomes gradually
warmed by the strata it traverses; until, at length
vapourized, the descending column is balanced. The
unequal temperatures prevailing at different depths
necessitate a constant interchange of its particles.
Further infiltrations must mix with ascending currents
specifically lighter and warmer; and — consequently
will again reach the surface—at a temperature higher
than that of the rocks through which they issue.§
This equilibrium between the descending water and

# ¢ The area of the solid land bears to that of the sea the proportion of 100 to 284 ;

¢ according to Rigaud (Camb. PAil. Tranas., v1. (1837)p. 297, ,, 100 ,, 270;

‘ but according to other authorities, the proportion is «....... 100,, 284,”

Huusoror, Edinburgh New Philosophical Journal, xxx1x. (1845) p. 108.

See also Malte-Brun & Balbi, Universal Geography (London, 1861), p. 67;
Encyclopedia Britannica (8th Edit. 1856), x. p. 483,

1+ Maskelyne, Philosophical Transactions, 1xv. (1775), p. 632. Hutton, Itid,
LxvIL, (1778) p. 782; oxw (1821) p. 283. Cavendish, Idid, LxxxviI1, (1798)
p. 620. Playfair, Ibid, c1. (1811) p. 376. De Zach, L’attraction des montagnes
ot ses effects sur los fils @ plomb ou sur le niveau des instruments d’astronomie
(Avignon, 1814), 1. p. 351, Carlini, Opérations Géodesiques ot Astr 7
pour la mesure d’un arc du Paralléle Moyen exécuteés en Piémont et en Savoie par
une Commission d’officiers Piémontais et Austrichiens, en 1821-22-23 (40 Milan,
1825). Reich, Versuche iiber die mittlere Dichtigkeit der Erde (8vo. Freiberg,
1838), p. 43. Baily, Memoirs of the Astronomical Society, x1v. pp. 90, 247.
‘Airy, Philosophical Transactions, cxLv1. (1856) p. 343. James, Idid, p. 603,

$ Babbage, Ninth Bridgewater Treatise, pp. 182, 198, William Hopkins,
Phil. Transactions, cxxxit., (1842) p. 43; cxvrvir (1857) p. 805. Hennessey,
Ibid, cxvr. (1851) p. 495. Professor Phillips, Quarterly Journal of the Geologi-
cal Socisty, xv. (1859) pp. xLV.-L.

§ ¢ Water which descends to the volcanic focus is there converted into steam,
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the vapour beneath it, must, of course, occur at depths
varying with the quantities and temperatures of the
water infiltrating.

Much of this infiltration is from rivers, lakes, and
_the sea, but the greater part is supplied by rain;
which,—however abundant in a well-wooded country,
—diminishes as the forests are felled, and sometimes
ceases almost entirely when they are destroyed. The
surface, thus increasingly exposed to evaporative in-
fluences,* becomes more and more dry; the springs

¢ which, rising through fissures into higher regions, meets with atmospherio
¢ waters which it warms, and with them returns to the surface.”
Biscrory, Edinburgh New Philosophical Journal, xxv1, (1839) p. 50.
¢ The various ramifications of the great adit in the Gwennap mining district
‘ have an aggregate extent of between thirty and forty miles. It drains a tract
“ of about 5,600 acres in area and discharges nearly 1,600 cubic feet of water
¢ per minute. Rather less than one-half of this stream is collected at the adit,
¢ which is from 25 to 30 fathoms deep; the remainder is pumped up from a mean
¢ @epth of about 190 fathoms., Its temperature varies between 60°5° and 68°;
¢ and is on an average more than 12° above the mean of the climate.”
Cornwall Geol. Trans., v. p. 411.
® ¢ The metalliferous mountain of Marmato in the province of Popayan in
¢ New Granada, is situate in the midst of immense forests. The stream by
¢ which the stampers are worked is formed by the union of many small brooks.
#e® & & The whole environs of the establishment are thickly'studded with wood.
¢ In 1826, when I first visited these mines, Marmato consisted of some miserable
¢ huts inhabited by a few negro slaves. When I quitted Marmato in 1830, it
¢ exhibited the most exhilarating appearance. There were now great work-
¢ shops, a foundery for gold, and powerful machines for the reduction of this
¢ precious metal. All this implies that the wood had been extensively cut down
¢ for the manufacture of the machines, the construction of the buildings, and
¢ the preparing of charcoal. ®* ® ® The clearing had been going on for scarcely
“ two years, when it was noticed that the quantity of water, which was required
4 for the machines, was sensibly diminished. The volume of water is in fact
“ measured by the work which the machines perform; and trials by guaging at
¢¢ different times have likewise proved the diminution of the water.”

The town of New Valencia in Venezuela was, according to Oviedo (Historia
de la Provincia de Venecuela, 1723) in 156565, half a league from the lake of
Tacarigua; which ie fed by rivulets rising in the surrounding mountains; but
its waters have no outlet. As the population increased, and the neighbouring.
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dwindle, and at length—mno longer perennial—appear
only at intervals after occasional showers.

The reciprocal relations of vegetation and water, are
perhaps, nowhere more conspicuous than in the valley

lands were cleared and cultivated, streams, which had previously fed the lake, -

were intercepted by artificial channels for irrigation. Their sources, at length,
occasionally failed, their beds were sometimes dry for half the year; and the
lake—no longer replenished as it had been—subsided so far that the width of
the fertile interval between it and the town has increased to aleague. Ancient
shoals, now uncovered, appeared as islands; the site of a fort which had in 1740
been an island, became a peninsula; and the inhabitants were at once threat-
ened with a scarcity of both wood and water. In 1822 I visited the district;
but Venezuela was no longer subject to Spain. The smiling valley of Aragua
had been the arena of most bloody contests; war and death had desolated
those happy scenes, and greatly thinned the population. Its wide spreading
cultivation was neglected ; and forest trees, of rapid growth within the tropics,
had in great measure resumed their dominion over that region which its inhabi-
tants, after a century of constant and painful labour, had reclaimed. When
clearing was no longer continued, and lands once cultivated had again become
part of the forest, the streams reappeared, and, as before, found their way to
the lake, which once more overflowed a part of the cultivated plain, submerged
the islands, and threatened soon to sever the fort from the main land.

In the island of Ascension a beautiful spring issued from the foot of a mountain
which was originally wooded. After a while the forests were felled and the moun-
tain was cleared; when the spring becoming gradually less copious, at length
failed. The disappearance of the spring was attributed to the clearing, The
mountain was again planted, and after a few years the spring reappeared, became
gradually larger, and finally was as copious as ever. .

BoussINGAULT (abridged), Edinburgh New Phil. Journal, xxIv. (1838)
pp. 89-91, 102-3.

The ancient mining laws of Brazil strictly enjoin the careful preservation of
forests at the sources of streams.

‘ Os rogeiros ndo possao rossar de novo nas cabeceiras dos corregos de pouca
‘“agoa de que se uza para servi¢os minerdés, e devdo conservar o mato em dis-
‘ tancia de quinhentos palmas para evitar o damno da falta de agoa que por esta
‘¢ causa se experimenta.”

Regimento dos Superintendentes, Guardas-Mores, ¢ Officiaes deputados para os
Minas do Ouro. Bando, ou Additamento ao Regimento Mineral, 13 de Maio,
1736.

Eschwege, Pluto Brasiliensis (Berlin, 1838), p. 145,

The Meuse has varied in volume much more frequently, and has fallen far

lower, since the forests near its sources have been destroyed, than formerly.”

Proressor BoroNE? (M, Pimpurniaux), Guide du Voyageur en Ardenwe,
p. 164,

—
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of Copiapd; where, more than two centuries ago, a
pleasant river flowed to the ocean through corn fields
surpassingly fertile, and orchards rich in the fruits of
every clime.* Of its condition during a long period
subsequently we have no record; but about forty years
since great part of the same tract presented a surface
of shingle, pebbles, gravel, and sand, covered with
shells near the coast, and everywhere, more or less
incrusted with salts of soda and magnesia; through
which, for more than thirty miles, a scanty rivulet,
thinly fringed with dwarf willows, wound its way to
the sea.t Further up the valley, however, trees still

® ¢ The valley of Copiapd is the first of the inhabited valleys of Chile. ® ¢ *
¢ The land is of itself very fruitful, and is made more so by a pleasant river,
¢ which runs about twenty leagues in it before it empties itself into the sea, in
¢ & bay which makes its harbour. Here grow all sorts of the natural fruits and
« grains of the country and of Europe; the maise yields above three hundred
¢ for one, and the ears of it are almost half a yard long.”

Historical relation of the Kingdom of Chile; by Arongo DB OVALLE of the
Company of Jesus, a native of St. Jago of Chile (Rome, 1649), PINKERTON,
Voyages and Travels, x1v.p. 168,

+ ¢ On the 23rd of November, 1821, we set off from the coast for Copiapd.

« # & & The first part of the road lay along a level hard surface chiefly of rock,
‘ at some places covered with a thin soil. We then entered a broad valley, the
¢ sides of which were formed entirely of water-worn stones and gravel, covered
¢ by a stratum or crust, several yards thick, of a rock composed entirely of
“ broken shells, stretching, as far as we could discover, over the whole country
¢ bordering on the sea. The valley was three or four miles across, and bore
‘‘ every appearance of having been, at some former period, the channel of a
“ mighty river, though now shrunk into a scanty rivulet, flowing almost unseen
“ amongst dwarf willows, stunted shrubs, and long rank grass. The soil was
¢¢ completely covered, at every part of the valley, by alayer of salt, several inches
# thick, which has since been ascertained by analysis to be sulphate of soda, or
¢ Qlauber’s salts. It lay like snow on the ground * * ¢; the dust thrown up
“ by the horses’ feet almost choked us, and the day being dreadfully hot, made
* our thirst excessive, when we hailed with delight the sight of a stream; but,
“alas! the water was as salt as brine.” —HALL, Journal written on the Coasts of
Chili, Peru, and Mezico, in the years 1820,-21,-and 22, 11, p. 21,

¢ There is very little land cultivated down the valley *’ of Copiapd; * its wide
‘¢ expanse supports a wretched wiry grass, which even the donkeys can hardly
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flourished round the homestead at Ramadilla. Between
that time and the present, the proprietor, —tempted by
the high price of fire-wood at Copiapd,—has felled
every tree and grubbed up and sold every root on his
estate. In May and June, 1857, the river, on entering
Ramadilla, afforded rather less than twelve hundred
cubic feet of water per minute; but,—thus exposed in
a country where a week of occasional showers consti-
tutes an unusually wet season,—it was wholly absorbed
by the thirsty soil after a further course of only five or
six miles. Even when swollen in summer by streams
from melted snow on the Cordillera, it never reaches
the sea; but,—oozing through its deep beds of sand
and shingle,—forms pools in the deeper parts of its
ancient channel.*

The water T—nowhere sufficiently pure for use en
the Copiapd and Caldera railway—holds the sulphate
of soda largely, and the sulphate of magnesia and
common salt more sparingly, in solution. Large estab-
lishments are therefore requisite for distilling river-

¢ eat. This poorness of the vegetation is owing to the quantity of saline matter
¢ with which the soil is impregnated. Layers of sulphate and carbonate of soda,
¢ even several inches thick, occur in some parts. * ® ® At present the river con-
¢ tains water enough to reach the sea.” —DARWIN, Geology and Natural History
of the countries visited by H.M.S. Beagle (1st Edit.), p. 442 :—(2nd Edit.) p. 362.

® « The Rio de Copiapd, which waters the valley, does not reach the sea, but is
“]ost in salt pools above twenty miles from the port, and the whole country around
¢ ig covered with a thick incrustation of salt ; at some distance from it vegetation
¢ disappears. Between this place and the sea the country is a complete desert.
¢ At the village of Ramadilla the water becomes drinkable, and the whole aspect
 of the valley is changed, it being covered with a vigorous vegetation, as far as
¢ the water reaches. The width of the valley is from one to two miles, and that of
¢ the river varies from twenty to thirty feet.”

Dr. MAYEN, Journal of the Geographical Socisty, v1. (1836) p. 369.
+ Analysed by J. Barclay Montgomery, Esq., M.D.
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water at Piedra Colgada, and sea-water at Caldera,*
for service in the locomotive boilers.

Since the trees have been destroyed and the stream
has been more rapidly dissipated and absorbed than
before, several reedy swamps, between the Ramadilla
house and Piedra Colgada,—formerly frequented by
flights of beautiful wild-fowl,—have disappeared ; and
many of the more distant fields have been abandoned
to the desert. Near Monte Amargo, a tract of several
square miles is covered with a saline crust at least an
inch in thickness.

As each successive irrigation from the river deposits
its salts, the ground so watered becomes gradually less
productive; it is therefore periodically flooded and
puddled, when the noxious ingredients pass off in
solution. Land thus cleansed bears tolerable crops of
wheat, barley, pumpkins, and cabbages, whilst the
melilot (melilotus )—called by the natives alfalfa, and
by the English lucerne—flourishes with extraordinary
luxuriance. But unwashed ground, before it is entirely
incrusted with salt, yields only a dry, hard, prickly,
and bitter grass, on which mules, asses, sheep, and
young cattle browse, and the Guanaco—stealing down

¢ Although small quantities of brackish water are drawn from wells near the
beach, the inhabitants of Caldera obtain their chief supply for domestic purposes
from sea-water distilled by the Copiapd and Caldera Railway Company, who

realized from its sale; in 1864 .cc..cvceeee £1003 8 &
5 ceiesnnecnee 1366 9 1
B ceeececssees 1359 6 11,

Cartas de los Directores a los Accionistas de la Compaiiia de la Fervo-Carril ds
Copiapd, 1855-6. .
+ An attempt to naturalize the llama was made at Ramadilla; but,— like
earlier trials near the coast,—it was unsuccessful.
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from its home amid the sands and crags of the desert—
feeds at night.* "

‘Whilst the lower part of the valley was undergoing
these transformations, the upper seems to have suffered
little or no change.

Like the Copiopd valley below Ramadilla, every
glen and ravine in Chanarcillo exhibits enormous beds
of shingle, pebbles, gravel, and sand, deeply scored, as
if by running water ; ¥ but shorn of the coppice with
which it was formerly clad, it now neither affords a
trace of verdure nor contains a single well.

As the district is thus destitute of means for working
either water or even steam machinery, horse-whims
(pique tornos) are the only means available for raising
ore to the surface; but these are inadequate to the
greatest depths.t

* Whilst visiting its feeding-grounds the guanaco sometimes falls a prey to the
miners, and forms a welcome addition to their meager fare. 'When taken young
it is easily domesticated.

+ Ante, p. 70.

1 “ The ore and the deads which were formerly drawn out of the mine by the
¢ labour of horses, are now brought to the surface by the application of the
¢ gteam-engine. The difference of the expense of steam and horses for this
¢ purpose is nearly fifty per cent. From the increased number and the increased
¢ depth of the mines, this work could not possibly be performed at present by
¢ horses.””—CARNE, Cornwall Geol. Trans., 111. p. 61.

¢ Since steam has replaced horse-power, winding machinery has accomplished
“ the same work, at less than one-tenth of its previous expense.”
CapTAIN N1cHOLAS VIVIAN, Manager of Wheal Towan and Condurrow, MSS.
(1830).

At the Carn Brea Mines, there were consumed in five winding-engines, during
the first nine months of 1860,—~




District of Chasiarcillo in Chili. 143

In mines where lodes are systematically wrought,

tons ewt. qrs. 1bs.
Coal.ccoee 722 1 0 O .. whichcost .. £695 13 9
Tallow.... 0 9 0 4 .. » . 371210
chp cove 0 4 221.. ” .o 1018 9
Candles vovevvre 34810, .. ,, .. 0 8 8
[0 | R 41‘8‘“0“ ” .o 818 8
oratthe rate of .ccocececcrssecescssscsccscssessress £870 8 4Wmn-

The materials used in different whim-shafts, during one
entire year, were—

tons cwt. qrs. Ibs.
Chain.c.eseee.e 18 8 8 26, whioh cost £422 0 0
m:'w‘;"}aoo 0 . 120 0 0
Rope ceveeeeeee 2 0 0 O, ”» 80 0 O
Sundries sececesscececscscoce ” 8 0 H" 00
Estimated wear and tear of steam-engines, at £50 each.. 250 0 0

Cost of machinery and materials cccccecocecosececess £1,767 3 4perann

The wages paid during the first nine months of 1860 were—
wmm.................... eos £208 5§ 0
Kibble-fillers cecececosccosccscccece 366 16 0
s landersiciccocessccsescsccese 846 10 0
orattherate oficcccocecevsocecrccccsassrossseccnees 1220 13 4”“&

Total €XPENBE cocececscasccscocosassnscess £2,987 16 8 perann,
The ingredients drawn out of the mine were— ‘one
Tin-stone, containing about 0-0175 its weight of tin-ore—about 86,000 per ann.

Copper-ore, ” 05 " fit for the market, 6,000 ,,
Rubbish from cross-cuts and unproductive parts of the lodss .. .. 6,000 ,,

Tons 48,000 per ann.

The produce,~raised one-half from 100-130, the other frem 160-200 fathoms
deep,—was delivered on the surface, at & cost of about one shilling and three
penoce per ton.—

Compiled from Aocount Books at the Mines. HENRY CURWEN Savuox, Esq.,

F.G.8., Mining Journal (1860, December 15th), XXX, p. 84 (abridged).

At Junge hohe Birke, near Freiberg, the same force applied to ropes of differ-
ent materials, in anearly perpendicular shaft, afforded, ou an average, the follow-
ing daily results:—

Wd‘hirllud
foas. ‘with hempen rope with tron-wire rope
‘q e0cocscesscesccevcce BOtONS. covsvevocscrssssce 70““0
ecesse 86 ”»
190 0000000000000 00000s ” 99 oesescesecccecacove 30 ”»

M. Coupzs, Traité de I Exploitation des Mines, 111. p. 226,
z

107* cosecoscssencscccsse 38 9 eesee
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all broken ore is conveyed, in wheelbarrows or by
tram-ways,* through horizontal galleries to the shafts.

“ At Wheal Friendship Mine in Devonshire there were two inclined planes,
«® & ¢ both beginning near the same point on the surface.” The one which
wes first constru “ was about five hundred yards in Jeugth, and the perpen-
¢ dicular depth from the surface was six hundred feet, the angle formed with the
¢ horizon being about twenty degrees; but another plane is now in use, which
¢ is six hundred and fifty yards in length, and attains to a perpendicular depth
“of about one thousand and twenty-five feet below its mouth, or eleven hundred
“ below the surface, The inclination which it forms with the horison varies from
¢ thirty to forty-five degrees, * ® ¢ A gmall track of edge-rails is carried along
¢ the plane from top to bottom; and the ore is drawn to the surface in a wrought-
“ jron waggon, by the force of a large overshot water-wheel.”

Encyclopadia Britannica, MininG, xv, (Eighth Edit. 1858), pp. 225-6.
¢ Raflways have lately been used in the levels of the Consolidated Mines,
4 Poldice, Treskerby, Husl Damsel, and other mines, and it is estimated that the
« expense of work performed by means of rail-carts, compared with that of the
“ game work done by wheelbarrows, is less than one half.”
Canxn, Cornwall Geol. Trans., 111. p. 66.

In the mines of Blancy, seven labourers,—of whom two fill whilst five wheel
the barrows,—oconvey 6,400 kilogrammes of coal one kilometre in eight hours,
at a cost of ten francs and a half; or at the rate of—

100 tons carried 100 fathoms for £1 : 4 : 6.
Coxsss, Tyaité de I’ Exploitation des Mines, 113. pp. 8, 9.

The ordinary day’s work of each Tyammer on an iron railway at Roche-la-
Moliére is represented by 8,159 tonnes (8,159,000 kilogrammes) of coal carried
one matre; 5 hectolitres (400 kilogrammes) are transported 580 mdtres, at an ex-
pense,—beside loading,—of 20°83 centimes ; a rate equivalent to the carriage of

100 tons 100 fathoms for about £0 : 19 : 0.
Ibid, 111. pp. 12-14.

Since tram-waggons have replaced wheelbarrows underground, the same work
has been accomplished at about one-fifth of its previous expense.

Carrarx N1oroLAs Viviax, MSS. (1830).

The following columns show the cost of conveying one hundred tons one
hundred fathoms,—as well by wheelbarrow as by tram-waggon,—in different

parts of Cornwall and Devon.
Mine, ‘Wheslberrow. Tram-waggon. Authority.
CORNWALL.
Wheal Cl§ veieeess £17 0 0.. £7 10 0—Carr. Jomx RicHARDS, MSS.
North eecssees 5156 4.. 1 8 1—Capr.JosmrH VIVIAN, ,,
Providence Minesseeo.. 6§ 0 0.. 1 7 1—B8awuzl Higes, Esq.,,
Sowth Wheal Crofty .. 412 4.. 1 8 5—Carr. Wn. RuTTER, ”
D=vox,

Wheal Friendship ..... 8 6 8.. 212 6
Other Mines near Tavistock 7 10 0.. 2 10 0}‘“‘“‘"‘“"2“' ”

The same work is therefore accomplished by tram-waggons at (between one-
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In Chaiarcillo, on the contrary, the few horizontal
portions of the works,— presenting still the ragged
surfaces left by blasting,—occur at such different depths
that they are quite unsuited, either to wheelbarrows or
railways; nor, in fact, is one or other used underground
in the district.* Attempts to introduce the windlass
were immediately forbidden by native mine-owners.t
The system of shafts, galleries (levels), and winzes,
by which lodes are now} laid open elsewhere (Pl I11.

fifth and two-fifths) about one-third of the rate paid when wheelbarrows are
used.

At Wheal Clifford,—where the temperatures of different levels (galleries)
range from 80° to 100°,—men are unwilling—many indeed are unable—to under-
take, even for enormously high wages, the labour they readily and cheaply perform
in other—shallower—nmines, in which the heat averages less than 656°, and sel-
dom reaches 70°.

* ¢ The enormous expenses of transport would be perhaps diminished more
¢ than two-thirds, if the works communicated with one another by galleries
“ adapted for conveyance by wheel-barrows and tram-roads. Well contrived
¢ operations would facilitate the extraction of minerals and the circulation of
¢ air; and the men employed in carrying ore might be employed in a manner
“ more advantageous to society, and less hurtful to the health of the individual.”

HuxsoLpr, Political Essay on the Kingdom of New Spain, 111, p, 240.

1 Several winzes (Ante, p. 53, Note}) opened and fitted with windlasses and
buckets, by the English Superintendent (Ante, p. 123, Notet), for raising ore
from the deeper parts of Colorada and Desempeiio (Pl. I1.), were dismantled,
because the native proprietors preferred the ancient Chilian mode of conveyance ;
—in bags on the backs.of their (apires) workmen.

§ Whilst the miner’s works were extended so far only as ore was visible, he
extracted all within reach as quickly as possible; and,—having no guide to
discovery,—then abandoned his mine. But when it was ascertained that the
earthy constituents of richer were essentially different from those in poorer
parts of lodes, and that the rocks adjoining them presented also each its peculiar
character ; he—limited no longer to the capricious meanderings of their metallic
ingredients alone—now pursued his search, amongst congenial earthy parts of
the lodes with which the ores were associated, by means of horisontal galleries
(levels) ; and thus, by a straighter, —and therefore a shorter and cheaper,
—course attained his object more quickly, and opened, at the same time, passages
suitable for either wheel-barrows or tram-roads.

That the present systematic mode of opening mines originated in this manner
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Jfig. 2, 3), is not yet appreciated in Chili, where they
are explored by means of (Chifflones) pits sunk ob-
liquely at angles seldom more than 60° or less than
40°, and averaging about 50° from the horizon. These,
—extended, downward and alternately towards oppo-
site points, for distances and at inclinations determined
in each case by the richneses, hardness, or other pecu-
liarity of the lode,— form irregular zig-zags; more
easily to be understood from an inspection of (Pl. I1.)
the section than from any verbal description. As
there are no ladders in the shafts, the ckifflones are the
only means of access to the works, as well as the only
passages through which ore is conveyed to the shafts
from distant recesses and depths beyond the reach of
horse-power. The Chilian mine-owner declines every
prospective advantage, purchased by the smallest present
outlay, the floors therefore consist, for the most part,
merely of ragged ledges fortuitously left when the
passages were first opened ; where the surface affords no
foot-hold, a step is cut here and there; and, when the

seems unquestionable. Traces of it occur in works executed at (Dolooath)
Bullen Garden (Pryoce, Minerglogia Cornubiensis, pp. 170—181. Pl IV.) as
early as 1778, But when, where, or by whom the change was made,—if indeed
it were entirely accomplished ju any one mine,—there are now no means of
ascertaining,

¢ When Dolcoath, which had been closed in 1786, was reopened in 1800, X
* found that the great mass of copper-ore it formerly yielded had been wrought
‘¢ by bottom-stopes (Pryce, Mineral. Cornud. p. 161). Beyond these the lode,—
¢ explored ta considerable distances in several levels and winges,—afforded ore
¢ in many places, which were generally worked by back-stopes (Carne, Cornwall
Geol. Trans., 111 p, 70).”’—JoBN RuLs, Esq,, MSS,

But notwithstanding the system of levels, winces, and dack-stopes prevailed in
every other part of Cornwall, botfom-stopes were wrought until 1816 in Waeal
Alfred (Carne, Cornwall Geol, Trans.. 111. p. 69), and 1840 in Wha~? ™-
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chifflones are more than commonly steep, trees notched
at the sides serve instead of ladders, Over such steps,

. worn by many weary feet,—lighted by a small lamp,

hung in gymbals at one end of a stick that it may be
brought near the floor,— the labourer (apire) carries
nearly two hundred pounds weight of ore in a leathern
bag on his shoulders ;* aided sometimes by a rail along

¢ « The Indian fenateros who may be considered as the beasts of burden in the
¢ mines of Mexico, remain loaded with a weight of from 242 to 377 pounds for
% g space of six hours, In the galleries of Valenciana and Rayas, they are ex-
“ posed to & temperature of from 71° to 77°; and during this time they asoend
¢ and descend several thousands of steps in pits of an inclination of 45°. These
# tenateros carry the minerals in bags (costales) made of thread; and to prevent
“ their shoulders from being hurt (for the miners are generally naked to the
¢ middle), they place a woollen covering (frisada) under this bag. We meet in
¢ the mines with files of fifty or sixty of these porters, among whom there are
¢ men above sixty and boys of ten or twelve years of age. * ® * Where the
« principal passages unite, two persons (despachadores), provided with balances,
¢ keep & book containing the names of all the (fenaferos) porters, Persons
¢ stationed near the scales judge the weight of each man’s load by lifting it. If
¢ the carrier believes his load lighter than the despacAador he says nothing,
¢ because the error is in his favour; but, on the other hand, if he believes it
“heavier than it is estimated, he demands that it shall be weighed, and the
¢ weight thus determined is entered on the book of the despachador.” ==

HuusoLor, Political Essay on the Kingdom of New Spain, 111, pp. 238-9, 248-9,

¢ The surface of the strata in the mine, fortunately, was irregular; but so
¢ worn by the miners’ feet, when bearing their loads upward, and so much
¢ polished by their sliding down again, that we found it no easy task to avoid
¢ glipping at once from the top to the bottom,”—

HaLy, Journal writien on the coasts of Chili, Peru, and Mexico, 11. p. 30.

¢ The apire takes his load part of the way by a steep passage, but the greater
¢ part up notched poles, placed in a sigsag line up the shaft. Aocording to the
“ general regulation, he is not allowed to halt for breath, except the mine is six
¢ hundred feet deep. The average load is considered rather more than 200
¢ pounds, and I have been assured that one of 300 pounds by way of a trial has
¢¢ been brought up from the deepest mine. At this time the apires were bringing
“ up the usual load twelve times in the day; that is, 2,400 pounds from eighty
¢ yards deep; and they were employed in the intervals in breaking and picking
“ ore.”'DARwWIN, Jowrnal of Researches into the Natwral History and Geology
of the Countries visited dwring the Voyage of H.M.S. Beagle round the World
(2nd Edit.), p. 340.
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the precipitous edges of ancient works, or by a strip
of hide fastened to a peg in the rock, when his path is
steeper or less practicable than usual.

The operations of crushing and cleaning (‘dressing)
the ore, —elsewhere cheaply accomplished by ma-
chinery, are, at great expense, performed in Chanarcillo
by hand; enormous quantities,—too poor to defray
this additional cost,—are therefore either left unbroken
in the mines or rejected when brought to the surface,
which might have been wrought to advantage had the
district been but ordinarily supplied with water.*

The numbers of Government concessions for mining
purposes (‘Pertenencias), T of people employed on

“Sur la totalité du nombre des gens occupés dans le travail des mines, * ¢
“ plus de deux cinquidmes se compose de cAargeurs ou apires, c’est d-dire
¢ d'hommes d’une force musculaire prodigieuse, dont le travail est fait dans les
¢ mines de V’ancien continent par des enfants, des animaux ou des machines.”
DoumYKO, Annales des Mines, 4me 8érie, Ix. p. 460.

# s It is computed that at Chafiarcillo there are more than 300,000 tons of ore
¢ piled in immense heaps, hitherto useless, and oocupying the valuable ground in
¢ the vicinity of the mines. They are judged to have a Ji, or per centage of
* pure silver of from 6 marcs, or 48 ounces, to 50 marcs, or 400 ounces, to the
“ ton, and at present without any available means whatever of reducing them.
se ¢ ¢ These have been picked over and rejected because not of the richest
“ore; but are left for more leisurely examination, when mule hire will have be-
“ come more reasonable and provisions more plentiful,”— CoroxxmL Lyio¥p,
Report to the Foreign Office on the Mines of Copiapd (London, 1857), p. 14.

In May, 1857, two experienced Directors of the largest mines in Chafiareillo
carefully examined all ore lying rejected on the surface at Colorada and Desem-
peRo; when one-third of it was found to afford 51 (Troy) ounces (0-00156 its
weight) of silver per (Avoirdupois) ton of ore; the other two-thirds,—consisting
of earthy and stony matter only,—~were worthless.

+ “Por el articulo 2° titulo 8° de la Ordenansa de Mineria, se conceden a todo
¢ peticionario 200 varas meditas a mival por el hilo, direocion o rumbo dela
“ veta.”—Memoria gue el Intendente de la Provincia de Atacama presenta al Seior
Ministro de Estado (Copiapd, 1863), p. 127.



District of Chanarcillo in Chili.

149

‘them, and their produce at different periods, have

been,—
No. of Ore
No of
Date. h persons extracted.
P encias, employed. Tons

1842 ......oiaviael.. 83% ... 745 .... 1008-00*
1861 cocvvnennncnens 115t ..., 16774 ... 3062:751
2.-0'0 6e00ce0cese =™ sese W DY @86‘381

3—(first six months). 161 .... 2011 .... 4015-28¢

* The following abstract of Government records affords a view of proceedings

at Chafiarcillo during the year.
| WINBS PBRSONS
1842 produo] Unmre | . Homee | sinos 25 st | 05 | ruar | xiiciod
Tons
Jan..| 14 | 63 | 76 | 106| 241| 22| 6 | 31 [e75 | 76
Feb..| 12 | 64 | 76 | 106 | 267 | 223| e | 36 | 728 | s22
Mar. | 11 | 70 | 81 | 110] 266| 36| 6 | 41 [730 | es1
Aprit | 18 | 76 | 88 | 113| 284 | 830 | 8 | 43 | 785 | e18
May..| 12 | 72 | 84 | 18| 270 s04| 7 | 88 |737 | 911
June | 18 | 68 | 81 | 131 31| 824 6 | 87 |769 | 9208
July..| 16 | 69 | 84 | 126| 277 | 306 | 10 | 40 [750 | 8596
Aug. | 12 | 82 | o¢ | 131 | 278 21| 6 | @1 778 | 843
Bept. | 14 | 77 | 91 | 134 | 273| 883| e | 38 |[788 | 8085
Oct...| 18 | 66 | 84 | 134 | 214 | 887| 7 | 87 189} 2056
Nov...| 14 | 67 | 81 | 120 256 | 316| 9 | 38 | 785
Deo. { 12 | .. }"{ 9| 0| o7/ 3| 1 m} L6515
| 64 79| 168| 183| 6 | 37 | 453
1108-

p. 121,

Doumyxo, Annales des Mines, 4me Série, 1x. p, 469.
+ Report to the Foreign Office on the Mines of Copiapd, p. 160,
$ Memoria que ol Intendents de Alaoama presenia al Seior Minsistro de Estado,



150 W. J. Henwoob, on the Mining

Many of these (Pertenencias) tracts adjoin the
principal mines,* and are traversed by their lodes and
branches ; but from the cost of operations necessary to
continued possession, and the inadequacy of their
returns, numbers of them are abandoned within one
year.f

(b.) From 1842 to 1853 the mining population
continued to increase; but in 1857 it had already
materially diminished. A

Throughout the rich, but barren, mining districts of
Atacama officers and workmen would often want alike
the common necessaries of life if they were dependent
on such casual supplies only as hawkers would bring
on the chance of finding individual customers. The
proprietors of mines are therefore obliged to procure
from a distance food and water for all their people.
The monthly cost of rations averaged at Colorada
(Table V.), during 1856, about one pound and twelve
shillings per man.

The rates of wages mentioned by M. Domeyko { in

® Ante, pp. 1234,
4+ The mining privileges officially conceded and relinqnilhod in the silver
region of Copiopd only, numbered in two years,—

1881. 1858,
Concessions...coeosecees ) P . 7617,
Relinquishments ...... 178 cecieccercsscnen 392.

Memoria del Intendente de Atacama, p. 101,

1 Tout est tellement cher & Chafiarcillo, que les frais d’exploitation y montent
“3 70 et 75 piastres” (14 ou 15 £) “ par mois, par chaque barvelero (c’est-
¢ a-dire par chaque piqueur ou darveterv, et le chargeur qui lui correspond, y
¢ compris ’eau, la poudre, 1a surveillance de 1a mine, etc,). Il en résulte qu’ayant
¢ en 260 barreteros dans le mines de Chafiarcillo en 1842, les frais généraux
# Q'exploitation ont dd monter cette année & 260 X 756 X 12 == 280,000 piastres
“paran, Enyajoutant: 1°le surplus de chargeurs (apires) dont le nombre
« gxcédait celui de barreteros de 56 et qui devaient ocotiter 12 X 56 3¢ 23 ==
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1842, and Colonel Lloyd* in 1851-2, are neither
reconcilable with one another, nor with those paid,
workmen of the same classes, at Colorada, in 1856
(Table V.). '

The (apire) labourer,—generally of native Indian,
but sometimes of African, extraction,—who accom-
panies every (‘barretero) miner, aids in culling the
ore and afterwards carries it to a shaft or the surface
on his back.

The Chilian miner,—using a hammer with one
hand and his borer with the other,—himself{ bores
6 14,784 piastres; 2° environ 20,000 piastres en frais extraordinaires, machines,

tgte. On obtient pour frais généraux d’exploitation 268,784 piastres.”
DoxBYEO, Annales des Mines, 4me Série, 1x, p. 461.

“ SALvADORA Mnem,
belonging to Chileans; administered
a Cornish Captain, v
Per month, Per month.
1 Administrador...ccceeeese.. £ 60 Administrador ....0. £31 0 0
1 Aocountant cceecececesscsce 20

36 m’“dm“ and wlwhm. 4 Mayordo! ecetree 20 8 0
from£4 0 0 t0 £10 0 0 each) 216 ayordomos ...,

. 4 DESOUBRIDORA MINE.

70 Miners, English,
£ :‘}.2.‘2,‘“ 00 4 % 260 |[ 71 Miners & Labourers,
280 to 380 ,, of whom 10 were

Englilhn......u 225 12 0
60 Poons c.cocee0 300 » 150 |

60 Labourers...... 268 , 140 |-
8 Blacksmiths .... 1000 ,, 80
2 Carpenters .... 1000 ,, 20
7 Bervants ...... 2116 ,, 18

Rations, materials, coal,
meni disbursements,
and carriage ..c..... 109 16 0

—— ——

Labour alone, per month.... £944 Total, per month .. £385 16 0

LroYp, Report to the Foreign Office on the Mines of Copiapd, pp. 18, 19,
+ Saint Just is now the only part of Cornwall in which, as in Chili, the hole
for blasting is bored by a single workman,

AA



152 W. J. HENwoop, on the Mining

the holes for blasting; but at times he is relieved by
his assistant, who handles the boring-tools, whilst he
gleans the ore. -

When the Cornishman is not engaged in directing
other workmen, he is employed in sinking shafts or on
some other special work requiring skill and expedition.
Less independent, however, than the native miner, he
needs the aid of a comrade * in boring his hole; each
in turn,—as usual in Cornish mines,—guiding the
borer and striking it with a heavy two-handed mallet.
But though the Cornishman uses less gunpowder, his
day’s work is nearly one-third greater than that of the
native miner.

(¢.) The quantities of silver produced{ and
silver-ore exported ] from the department of Copiapo,
between 1830 and 1853, are shown in the following
columns, :—

® The Cornish miner—expert at the use of pick and gad (wedge),—widens
the joints,—picks thin slices from between their smooth, hard sides,—and opens
every softer seam of rock. Having thus destroyed the support afforded by
natural structure, he so places his hole that its blast shall act at the greatest
advantage on those parts which now offer least resistance ; and if two holes be
necessary, their explosions are so timed that the first shall make way for the
second, The charge also is adjusted merely to rend, without displacing the
rock; so that its pieces may be afterwards removed by aid of pick and sledge
only.

As the native miner is unskilled in using the pick, he requires more powder
than the Cornishman to do the same work.

+ Memoria del Intendente de Atacama, p. 122.
1 Ibid, pp. 113, 114, 122,
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Silver-ore exported.
“Silver produced. Official estimate of
Years. peod Ore. Silver therein.
Tbe. (Troy)-® Tous (Avoirdapols). Ibs. (Troy).
1830 .... 4,1046 o —_—
1 . 3,606:6 e —_—
2 ssee 20,%2‘11’ — —
3 . 58,0342  — —_—
4 .... 51,027-3 —_— —_—
6 .o 52,%9'8 — Lo
6 XX N 10,&4’9 —_— S—
7 .. 36,0284 —_— —_—
8 .... 39,2130 —_— o
9 .- 63,961-6 —_— —_—
1840 .... 11,8650 —_— o
1 . 50,6144 _— —_—
2 eeee 51 ,063'3 — —
3 . 42,6552 — _—
4 .... 75,814-8 — —_—
& . 94,586-0 —_— e
6 [ XX X} %,114'2 —— S—
7 .. 125,811-3 —_— —_—
8 seee 1&1946.8 _— —
1858 .. 210,95?2 —_— —_—
1 .. 2180346 | 272586 113,646-4
2 eeee 248,%8'9 4,818°53 200,895’1
3 . . .
4 ontha)y } 72,4080 2,082:84 84,7535
Tbs. 2,035,247 | tons 9,577-23 | Ibs. 899,295:0 §
- J

y
Total produce of Silver in twenty- .
threo years and four months . } Ibe. 2,434.719-7.

¢ Memoria del Intendente de Atacama, p. 122.
+ Silver was first found at Chafiarcillo in 1831-2 ("Ante, p. 69).
1 The account of exports relates to four months only; but the mining returns
include half the year 1853. Memoria del Intendente de Atacama, pp. 121-2.
§ Between lst Jan. 1851, and 30th June 1853, the department of Copiapd yield-
ed 19,335°8 tons of silver-ore; of which—
Chafiarcillo afforded 14,364°41 tons, or the 0-7429 part;
Tres Puntas ,, 3,81425 » ,» 01978 ,, ;

San Antonio ,, 51366 ,, ., 00266 ,, ;
Romero 9 341-8¢ ,, » 00176 ,, ;
Sacramento ,, 301-64 ,, w 00166 ,, .

Total.... 19,335°8 tons. 1 Ibid, p. 121,




