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THE following information is so connected with 
the speculations in our Cornish copper mines, 
that no apology will be deemed necessary for 
presenting it to a Society, the labours of which 
have such a direct influence on these specula-
tions, as may ultimately lead to their better 
regulation. Nor is the subject which I have 
chosen, altogether without a geological interest. 
It is important for us to know in how very 
partial a manner, and with what a sparing hand, 
Nature has distributed her metallic produc-
tions, and the question will naturally arise, why 
are some countries so peculiarly favoured, for 
instance, the small peninsula which we inhabit; 
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while others of much greater extent, and' appa-
rently of the same constitution, are wholly 
destitute of these treasures ? 

The history of the civilization of mankind,
Is moreover in some degree connected with 
this enquiry, the earliest commercial intercourse 
between nations having originated in the dis-
covery of the use of metals. I may refer to a 
most celebrated example of this important fact, 
which has conferred such a mark of distinction 
on the history of this county. 

The subject abounds so much in matters of 
detail; and these require such laborious investi-
gation, that I regret it will not be in my power 
to take more than a hasty view of it, and to 
say the truth, the long interval which has 
elapsed, since my attention was directed to the-
mining interests of the different States of 
Europe, may have rendered the information 
which I then collected, no longer applicable to 
the present state of things. I shall, therefore, 
chiefly avail myself of that, which I have been 
able to select from printed authorities of a later 
date; and although even these are not very 
recent, yet I am inclined to think, that as far: 
as relates to the produce of these mines, no) 
very material change has taken place in by far 
the greater number of the countries which I) 
refer to and I feel justified in this conclusion,-
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by the very regular and scientific system of 
mining which is there pursued; a system 
which I may here observe, has never been dis-
graced by those ruinous losses which we have 
so often/ witnessed in this country, or by the 
sudden abandonment of mines which employed 
a great portion of the population. 

In stating the information which I have ob-
tained on this subject, I shall confine myself to 
the actual produce of these copper mines, and 
to their capability of production, adding only 
such particulars of their history, and of their 
geological constitution, as may account for 
their flourishing or their declining state. It 
may be useful, however, to make some previous 
remarks on the general history of this metal in 
modern times. 

The oldest mine in Europe, productive of cop-
per, although principally worked for lead and 
silver, appears to have been that of the Ram- . 
melsberg, near Goslar, in Lower Saxony, the 
history of which may be clearly traced as early 
as the 10th century. The celebrated mine- at 
Fahlun, in Sweden, was the first, I believe, which 
in regard to the supply of copper, entered into 
competition with the Rammelsberg ; an event 
which is said to have taken place in the 12th 
century. The copper-slate mines of Thuringia 
were opened at the commencement of the. lath 
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century, and during 'the 14th, 15th, and 16th, 
the copper produced by the mines above-men-
tioned, and various other mines of less note in 
Germany and Sweden, supplied the wants of 
all Europe. 

When at the end of the 17th century, the 
Turks were driven behind the Save and the 
Danube, the Austrian Cabinet revived the old, 
and gave every encouragement to the opening 
of new mines, in Hungary, Transylvania, and 
the Bannat; all which added much to the supply 
of this useful metal, while about the same time; 
the improved civilization of Europe increased 
the demand for it. At -length, at the period of 
our Revolution, when a limit was finally put to 
the prerogative of the Crown, by the abandon-
ment, on the part of the King, of all claims to' 
the ores of the ignoble metals, except that of 
their preemption, which was fixed at a stand-
ard price so high as to render it virtually use-
less ; the restraint which had so long prevented 
the investment of capital in these speculations, 
was removed, and many copper mines were 
then opened, which, by the abundance of their' 
produce, have since effected- such a complete 
revolution in the copper trade, as has enabled 
the market of England to fix the value of this 
metal in every part of Europe. 

Having given this short historical view of 
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the European copper mines, I shall proceed to 
a more circumstantial account of those which 
have any influence at present on the general 
market for this metal ; and in the first place, I 
must observe that while Nature has almost 
denied this gift to many countries, the want of 
timber, or of fuel, has rendered it nearly use-
less to others. The countries which have been 
the least distinguished by their mining produce, 
are France, Poland, Italy, Spain, Portugal and 
European Turkey. I may add, that with the 
exception of France, and the countries of the 
North of Europe, all are deficient in mining 
industry and enterprize. 

To begin with the Spanish Peninsula. If 
there are any mines of copper in Portugal 
actually working, they are too inconsiderable 
to deserve notice. Bowles speaks of one of 
trifling importance at la Platilla, near Molina, 
in the Spanish Province of Cuenca, which had 
been worked by the Romans. The mines of 
Rio Tinto are not less ancient, and in the 
year 1758, their produce amounted to 140,000 
Spanish pounds-weight of copper. In the 
small Kingdom of. Jaen, according to Bowles 
and Dillon, many copper mines were worked 
during the sovereignty of the Moors, and there 
are many others now abandoned (probably from 
the want of fuel and timber) in Granada, 
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Arragon, Catalonia, and on the Pyrenees. In 
respect to all these, with the exception of the 
last-mentioned, this neglect is sufficiently ac-
counted for by the utter want of fuel; the 
ores of copper being, of all others, those which, 
require the greatest consumption of it. 

Of the copper mines of France, those of St. 
Bel and of Chessy, in the Lyonnois, and a few 
others in the French Pyrenees, are all that I 
find mentioned, and the total produce of these 
in 1817, is stated by Cordier at 168,000 Kilogr.*, 
(3,101 Centner 48 Pfd.) 

In Poland and Lithuania the copper mines 
are so insignificant, that according to a return 
made by the ministry in 1820 to the senate, 
their produce in 1818 and 1819, did not exceed 
457 Centnent 

In Italy, there are a few copper mines in Aus-
trian Lombardy, but none in Sicily, Sardinia, 
or Corsica. Nor are there any now working in 
European Turkey, although during the occu-
pation of Servia by the Austrians, some very 
productive mines, according to Delius, were 
opened there. 

On the other hand, Germany contains a very 
considerable number of copper mines, particu-
larly Bohemia ; but most of these are worked 
for other metals, as well as for copper ; chiefly 

• About 168 Tons. t A Centner h about 120 lbs. English. 
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for the silver which the copper ores contain, or 
for the argentiferous galena which predomi-
nates in the mixture of the ores, especially in 
those of the Rammelsberg. Even in these 
countries the supply of copper is confined 
within very narrow limits by the dearness of 
fuel, which has made the growth of timber 
a constant object of solicitude with the dif-
fbrent governments, regard being had to the 
demands of the increasing population, and to 
the very numerous manufactories which have 
been established there. The difficulty of sup-
plying the silver furnaces at Freyberg with 
fuel, was the chief motive which induced the 
Elector to introduce the practice of amalgama-
tion, and the benefit arising from this measure, 
in respect to the economy of fuel, has been most 
sensibly felt in every department of industry 
in that country, which is so much distinguished 
by its mines and its numerous manufactories. 

The supply of this metal in Germany, chiefly 
arises from the copper-slate mines at Mansfeld, 
in Thuringia ; but it does not at present exceed 
8,000 Centner. The mode in which it is ob-
tained is singular. The bed of slate which is 
impregnated with copper ore, extends very far 
through a country of moderate elevation, and 
of secondary' formation. It is rarely above 2 
feet in thielinsi, and even in this there are 
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plates of only from 3 to 5 inches in thickness, 
which are worth selecting ; the rest containing 
no metal. In these thin layers or plates all the 
ore is concentrated, which, nevertheless, seldom 
contains more than 4 lbs. of copper in the 
Centner. The mode of working is of course 
equally singular, being adapted to the horizon-
tal disposition of the slate beds, and in conse-
quence of the little elevation of the country, 
the adits are of considerable length. At pre-
sent the water is raised to their level by a steam-
engine and two water-engines. The copper 
slates contain so much bitumen, that when 
once they are ignited with a few faggots of 
wood, the calcining heaps burn from two to 
ten weeks. Nevertheless, the complete extrac-
tion of the copper requires a very tedious 
repetition of processes. The silver which it 
contains is then extracted by the means of 
eliquation, which is attended with this disad-
vantage, that it greatly diminishes the purity 
of the copper. Were it not for the use of 
conks, which are brought hither by inland 
navigation from Lower Silesia, the consump-
tion of charcoal, which is requisite for these 
operations, would be greater than the country 
could possibly supply. 

The Mansfeld copper, although not so good' 
as the Russian, is said to be equal in purity to 

Copper Mines of Europe and Asia. 263

plates of only from 3 to 5 inches in thickness,

which are worth selecting ; the rest containing

no metal. In these thin layers or plates all the

ore is concentrated, which, nevertheless , seldom

contains more than 4 lbs. of copper in the

Centner. The mode of working is of course

equally singular, being adapted to the horizon

tal disposition of the slate beds, and in conse

quence of the little elevation of the country,

the adits are of considerable length. At pre

sent the water is raised to their level by a steam

engine and two water-engines. The copper

slates contain so much bitumen, that when

once they are ignited with a few faggots of

wood, the calcining heaps burn from two to

ten weeks. Nevertheless, the complete extrac

tion of the copper requires a very tedious

repetition of processes. The silver which it

contains is then extracted by the means of

eliquation, which is attended with this disad

vantage, that it greatly diminishes the purity

of the copper. Were it not for the use of

coaks, which are brought hither by inland

navigation from Lower Silesia, the consump

tion of charcoal, which is requisite for these

operations, would be greater than the country

could possibly supply.

The Mansfeld copper, although not so good

as the Russian, is said to be equal in purity to



264 JOHN HAWKINS, &Hal on the 

the Swedish, and never varies in its quality. 
These mines now belong entirely to the Prus-
sian government.. Their annual produce in the 
15th and 16th Centuries amounted occasionally 
to 18 or 20,000 Centner of copper, and for 
some time previous to 1806, to 14 and 15,000. 
At present the produce of the mines both of 
Mansfeld and Sangershausen, does not exceed 
8,000 Centner of copper, and 7,500 Marks of 
of silver.* 

The copper slate extends through a very 
considerable tract of country contiguous to the 
Harz mountains, and was once the object of 
more active mining enterprize. 

The produce of the copper mines on the 
Harz mountains, from which the silver is like-
wise extracted by the process of eliquation, 
is much less considerable. Most of this is 
supplied by some lodes of copper ore near 
Lauterberg, and by the celebrated mine of the 
Rammelsberg. This last has been working 
above nine centuries. It is properly an ore-bed 
like that of Paris mountain, in Anglesea, and 
this bed is composed of the mixed ores of a 
great variety of metals, together with quartz, 
carbonate of lime, barytes, &c. The length of 
this deposit at grass amounts to 250 fathoms,' 
but it is contracted at the level of the lowest 

• A Mark is about 8 ounces. 
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working bottoms, to 120. The mass of ore is 
40 fathoms wide in the upper levels, but it 
forks out or divides at the depth of 56 fathoms ; 
the space between the two segments consisting 
of a wedge of greywacke slate ; the same rock 
constituting the strata below, and greywacke 
that above. The point where it is supposed 
that the upper segment wedges out, is 20 
fathoms deeper ; but even here the breadth of 
the mass of ore is so considerable, that, accord-
ing to the present very regulated progress of 
the workings, it is likely to last about 200 years 
longer. On the other hand, the corresponding 
segment is observed to increase in width as it 
goes deeper, and at the depth of 140 fathoms, 
or at 60 fathoms under the level of the deep 
adit, it attains the width of 26 fathoms. The 
dip or inclination of the upper or hanging seg-
ment is about 26 degrees, that of the lower is 
42; and the beds of the rock on each side 
follow the same inclination. The contiguous 
rock is particularly hard and firm, and of such 
a degree of hardness is the whole mass of -ore, 
that the only means of working it is by firing. 
Prior to the late ruinous war on the Continent, 
the whole produce of the Harz, exclusive of the 
Ramrnelsberg, amounted to about 3,000 Cent-
ner, and that of the Rammelsberg alone to 1,000. 
The amount of the later is now 1,200 Centner, 

VOL. III. L L 

Copper Mines ofEurope and Asia. 265

working bottoms, to 120. The mass of ore is

40 fathoms wide in the upper levels, but it

forks out or divides at the depth of 56 fathoms ;

the space between the two segments consisting

of a wedge of greywacke slate ; the same rock

constituting the strata below, and greywacke

that above. The point where it is supposed

that the upper segment wedges out, is 20

fathoms deeper ; but even here the breadth of

the mass of ore is so considerable, that, accord

ing to the present very regulated progress of

the workings, it is likely to last about 200 years

longer. On the other hand, the corresponding

segment is observed to increase in width as it

goes deeper, and at the depth of 140 fathoms,

or at 60 fathoms under the level of the deep

adit, it attains the width of 26 fathoms. The

dip or inclination of the upper or hanging seg

ment is about 26 degrees, that of the lower is

42 ; and the beds of the rock on each side

follow the same inclination. The contiguous

rock is particularly hard and firm, and of such

a degree of hardness is the whole mass of ore,

that the only means of working it is by firing.

Prior to the late ruinous war on the Continent,

the whole produce of the Harz, exclusive of the

Rammelsberg, amounted to about 3,000 Cent

ner, and that of the Rammelsberg alone to 1,000.

The amount of the latter is now 1,200 Centner,

VOL. III. L L



266 JOHN HAWKINS, ESQ. on the 

which is likely to continue, for I know no mine 
which is managed with more economy, or 
which, in respect to the nature of the deposit 
of ore, admits of such au undeviating system of 
working. Besides copper, the Rammelsberg 
produces about 1,658 Centner of lead, 3,000 
Marks of refined silver, from 8 to 10 Marks of 
gold, and 4,571 Centner of zink, besides a great 
quantity of sulphur and arsenic. The Royalty 
or Lordship of this very profitable mine belongs 
to the two Governments of Brunswick Wok 
fenbuttel and Brunswick Lunenburg. The 
whole copper produce of the upper and lower 
Harz mines, according to Villefosse, is 3,202 
Centner. 

A few hundred Centner of copper were 
formerly extracted from the copper slate mines 
at Ilmenau, belonging to the Duke of Saxe-
Weimar, but these are now abandoned; and 
about thirty years ago 2,000 Centner were 
annually produced by the furnaces near Frey-
berg, but the quantity is now greatly reduced. 
The produce of all Silesia, according to Ville-
fosse amounts to 328 Centner only. 

The Austrian States are far more productive 
of copper: I have already remarked that, Bo-
hemia contains many small mines of this metal, 
the produce of which I am unable to state; 
and both here and eisehere, the -copper ores 
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which are found mixed with the argentiferous 
sulphuret of lead in all the principal mines, 
whether of lead or copper, are carefully sepa-
rated from that ore, and smelted in appropriate 
furnaces : the greater portion, however, of these 
copper ores is sufficiently rich in silver to defray 
the expences of eliquation and refining, so that 
the copper, properly speaking, is only a second-
a,ry object of mining enterprize. 

There are a few inconsiderable mines in 
Styria. Those of the Tyrol produced in 1796 
about 2,500 Centner of Copper. 

In Hungary there are mines of copper near 
Giilnitz, SchmOlnitz, Neudorf, and Schwedler, 
in the district of Zyps ; and near Lybethe and 
Neusol in that of Sohl, also near Gomiir, Top-
schau, Polschotz, and Rosenau in the district 
of Gomor. The most productive are those 
near Neusol, Golnitz and SchmOlnitz, all of 
which are worked on regular lodes, the first in 
micaceous slate, the two last in primitive clay-
slate ; and the ores of all are rich in silver. 

The Bannat seems to abound in this metal, 
The most considerable mines are situated at 
Orawitza, Saska, Moldova, Solka, Dognaska, 
and Torgos ; but the only information which I 
am in possession of, respecting these mines, is 
taken from the letters of Baron Born, whiCh 

• were written in 1770. The ores are for the 
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most part found in beds, not in veins or lodes, 
as with us ; at least this is the conclusion which 
I am disposed to draw from the particulars 
which he there gives us, of the heterogeneous 
nature of the rocks above and below the depo-
sits of ore, the former being in many instances 
a stratification of limestone, the latter, one of 
clay-slate or of syenite, and the whole incum-
bent on gneiss. This, opinion too is confirmed 
by that of Delius, who communicated to the 
public the first account of these mines. These 
mines are worked solely for copper, and their 
produce has been extremely variable, more so, I 
think, than can well be accounted for by the 
fluctuating value of the metal. I am therefore 
inclined to believe that the true cause of this 
variation must be looked for in the natural 
history of these mines. 

In 1798 the produce of Transylvania amount-
ed only to 600 Centner of copper. That of 
:Upper Hungary alone in 1770, according to 
Born, amounted to 2,100,000 lbs. of copper. 
In Lower Hungary, the mines' near Neusol 
produced in 1770 about 300,000 lbs. of copper. 
These mines are of great antiquity, and it is 
here that the process of cementation is made use 
of, the water being very richly impregnated with 
copper. All, the. Hungarian copper ores are 
argentiferous. In 1796 the. value of the copper 
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which was exported from Hungary and the 
Bennet was said to be about one million of 
florins, which, as the price of copper at Vienna, 
in 1798, was 48 florins the Centner, is equiva-
lent to 20,833 Centner of copper. Villefosse 
estimates the whole copper produce of the 
Austrian states at 58,000 Centner. 

To the same writer I am indebted for the 
estimates which I shall now give of the produce 
of some of the minor states of Germany, for 
instance, that of Hesse Darmstadt, which 
amounts to 5,000 Centner, and that of Hesse 
Cassel,-980 Centner, which although extracted 
from copper slates like that of Mansfeld, is of 
superior purity, not having been subjected to 
the process of eliquation. 

I shall now proceed to take a view of the 
copper mines which are working in the Scandi-
navian peninsula. 

According to Villefosse, there are ten copper 
mines in Sweden, the most considerable of 
which are those at Fahlun in Dalekarlia and 
at Atwidaberg in East-Gothland. Hausmann, 
whom I regard as the best authority, informs 
us that most of the ore deposits in the Penin-
sula, belong to what the Germans denominate 
stock-formed ore masses, of which he gives 
the following generic character. The count** 
which is contiguous to them, chiefly consists 
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of gneiss, alternating here and there with small 
masses of granite, micaceous slate, and green-
stone. These rocks, however, assume a different 
character in respect to the several component 
parts of their mixture, as they approach the 
masses of ore, the felspar giving place to the 
quartz, and micaceous slate, or some analogous 
mixed rock, occupying the nearest position. 
Here too, the parts of the composition are 
more separated, the quartz occurring in larger 
masses, and the mica attaching itself more 
particularly to the mass of ore and enveloping it. 
Several varieties of chlorite usually accompany 
the mica, and these not unfrequently enter into 
the composition of the mass itself, together 
with many other fossils. Between the ore-
masses, which consist of the sulphurets of cop-
per and iron and a small portion of galena, and 
the beds of magnetical ironstone, both of which 
agree in the circumstance of their greater or 
less horizontal position, and their conformity 
to the direction of the stratified beds around 
them, there are certain specific differences of 
form and composition, the most striking of 
which is the general tendency of the former to 
assume a kernel-like or concentric form. The 
ore-masses, therefore, may be distinguished from 
the magnetical ironstone beds, by their approk-
imation to a spherical shape, by less inequality. 
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in 'their dimensions, by their more variable 
magnitude, and by a much sharper separation 
from the surrounding rock. Around these ore-
masses, mica, talc, serpentine, and soapstone 
form so many concentric layers or shells, in 
which several other mineral substances are 
intermixed, and among these some particles of 

copper ore. 
In respect to the mine of Fahlun, we are 

informed by Mr. Hausmann, that the prevailing 
rock in its neighbourhood is gneiss, but that 
here and. there, in its immediate vicinity, mica-
ceous slate makes its appearance, over a bed of 
limestone which forms the upper covering of 
the great mass of ore. This mass, he says, is 
composed of several spherical detached portions 
of ore, of various sizes; each of which is enve-
loped in a shell of slaty talc, combined with 
chlorite, mica, and other substances. These 
shells are again inclosed in large beds of quartz, 
and these beds again in a compact fine grained 
gneiss. The principal mass is an immense 
spheroid of an irregular form, not varying much 
in its horizontal dimensions, extending farthest 
in a north-easterly and south-westerly direction* 
but contracting and growing more irregular, as 
it goes deeper. ,The form of the horizontal 
plane of the mass approaches more to the ellip-
tic or compressed circular, adapting itself to 
the line of bearing of the surrounding strata. 
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The whole deposit, therefore, has a semi-ellip-
soidal form, the longer axis of which lies in the 
direction of its greatest depth, which amounts 
to 188 fathoms. From the analogy in form, of 
the part which remains, to other smaller depo-
sits of this sort, Hausmann is inclined to believe, 
that the portion now wanting to complete the 
ellipsoid, has been removed by atmospherical 
action. He is even disposed to conclude, that 
it was equal at least in all its dimensions, to 
that which remains, and was incased in the same 

mass of rock, so that on this supposition, above 
188 Klafter or 1,128 feet must be allowed for 
its additional magnitude in this direction. 

If in spite of Mr. Hausmann's honest endea-
vours to convey to his readers a distinct idea 
of this very remarkable deposit of ore, and 
my wish to second his intention, he should not 
have succeeded ; the fault, I believe, lies in the 
extreme difficulty of tracing its original form 
in the midst of such extensive and irregular 
workings, and the confusion arising from the 
immense fractures and subsidences occasioned 
by the catastrophe of 1687. The phenomena 
too are perfectly new both to the German and 
the English geologists, and appear to have per-
plexed even the Swedish miners, some of whom 
differ very materially in their opinions from 
Mr. Hausmann. 

The extreme irregularity in the mode of 
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working this mine, which resulted from the 
very capricious disposition of the copper ores, 
occasioned in 1687, the fall and subsidence 
already noticed, of the whole excavated ground, 
which- sunk in many places to the depth of 110 
and even 130 feet. The extent of the opening 
thus formed, in addition to the former excava-
tions nearer the surface of the ground, is in 
length 1,200, and in breadth 600 feet, and the 
entire depth of it is not less than 180 feet. 
Travellers express the horror and astonishment 
occasioned by the first sight of this vast ex-
cavation. 

It is easy to perceive, by what is here related, 
that the sera of the greatest prosperity of the 
Fahlun mine is long since gone by, and that 
the superior skill and economy alone of the 
present directors of the works, can protract its 
existence. From the year 1690, when the 
produce was 11,430 ship pounds of copper, it 
gradually sank, until in 1715 it reached 7,380. 
In 1786, according to Gellert's information, it 
was 6,000 at the utmost. In 1802, the produce 
amounted only to 4,873 ship pounds; and in the 
year 1822, it had declined to 4,350. The sub 
phuret of copper is here so intimately mixed 
with the sulphuret of iron, that the average of 
the whole produce of the ores is not more 
than 2 per cent. 
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Sweden produces, according to Villefosse, 
between 6 and 7,000 ship pounds of copper, of 
which quantity Atwidaberg alone yields 1,000, 
and Garpenberg 240.* 

If the description of the great ore-deposit 
at Fahlun presents difficulties, which even the 
talents of such an experienced observer as Mr. 
Hausmann were unable to surmount, that of 
Garpenberg, which is given by the same writer, , 
May assist us in forming a more clear concep-
tion of the nature of these ore-masses. The 
copper ore occurs here in beds, which dip from 
30 to 40 degrees to the south-east. Gneiss is 
the prevailing rock of the surrounding country ; 
but as it approaches the ore-beds, the felspar 
disappears, and the contiguous rock is micace-
ous slate ; a circumstance which Mr. Hausmann 
observed in several of the ore-beds in Sweden. 
Near the ore, the mica and the quartz not un-
frequently separate, and the former makes its 
appearance in larger scales or leaves, envelop-
ing ellipsoidal nodules of ore, from the size of 
a lentil to that of a fist. The ores consist 
principally of the sulphurets of copper and 
iron, rarely with an admixture of those of lead 

• In Sweden, the ship pound of copper is 320 Swedish pounds, 
and as 100 English pounds Avoirdupois are equal to 107 1-24th of 
Sweden, 7i Swedish ship pounds are equal to 1 English ton ; 6,000 
ship pounds will therefore be equivalent to 800 tons English-, and 
7,000, to 900 2-3rds tons. 
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and zinc. The ore lies throughout in concate-
nated nodules, which form so many parallel 
beds, divided from each other by the micaceous 
slate which envelopes each nodule. These ore-
beds are here and there intersected by fissures 
of slaty talc. The mines here are as old as the 
12th century, and were formerly much more 
productive of copper than they now are. The 
ores are obtained here, as well as at Fahlun, 
principally by firing. The operation of blasting 
is only subsidiary. 

Mr. Hausmann gives us the following parti-
culars concerning the copper mines of Nya-
Kupparberg, situated in another province of 
that country. The prevailing rock is a graniti-
cal gneiss, which dips to the east. The mining 
operations are directed to several parallel beds 
of the suiphuret of copper, which incline very 
much to the east. In immediate contact with 
these beds, occurs a micaceous slate, in which 
the mica abounds to such a degree that the 
quartz almost disappears. The ore-mass chiefly 
consists of a mixture of the sulphurets of copper 
and iron, and other substances ; but the first is 
so far from being the most abundant, that the 
average produce was stated to be only 3 per 
cent. The ore-beds are cut through and started 
by several large lodes filled with a granitical 
mixture of red and white felspar, milk-white 
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quartz, and silvery mica, varying exceedingly 
in their several proportions. There is likewise 
some blue fluor. The mines here, which were 
first opened in'1624, are now worked with little 
spirit. Their annual produce has never ex-
ceeded 150 ship pounds, and at the period of 
Mr. Hausmann's visit, it had sunk to 40. 

The mines of Norway were visited at the 
same time, and the following particulars are 
extracted from Mr. Hausmann's account of those 
at Roraas. The strata of which the Storvola 
mountain is composed, and in which the copper 
ores are found, consist of a chlorite slate, which 
has a great affinity to talc slate, and in which 
these two substances are so intimately combi-
ned, that the quartz is scarcely perceptible. The 
leaves of this slate are very thin, and through-
out undulated. Within the larger undulations 
of the leaves, it is usual to find innumerable 
smaller ones, which give an appearance of 
entanglement to the lines of their separation. 
The very wavy structure of the rock in detail, 
has given rise to some irregularity in its line of 
bearing, and in its dip, when viewed as a whole. 
In general, the dip is so inconsiderable, as in 
some places to be almost horizontal; but its 
direction is very different in situations which 
are some miles distant from each other. The 
copper ores at Roraas are partly found in beds 
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of considerable extent, which were first dis-
covered in 1644. 

The mine of Storvartz is sunk on an ore-bed, 
which falls 10 degrees to the E. N. E., conform-
ing to the fall of the mountain. This bed in 
the direction of its line of bearing, varies in 
width from 50 to 200 fathoms, and has been 
followed in that of its underlie, to the length 
of 420. Its breadth or thickness is from 1 foot 
to 2 fathoms. The whole, he says, must be 
regarded as a combination of numerous small 
spheroidal masses of ore, which present, in their 
internal structure, a repetition, on a smaller 
scale, of the same combination of forms and 
substances; - the interior of these spheroidal 
kernels being by no means filled with solid ore, 
but with other minuter nodules of ore, which 
have their separate envelopes of chlorite. The 
ore-mass consists of the sulphurets of copper, 
iron, and zinc. Upon the whole, the copper 
ore here is less mixed than at Fahlun, and its 
average produce is richer, as well as of a better 
quality. The greatest depth of this mine is 
only 30 fathoms. At the period when Mr. 
Hausmann visited it, the produce of this mine 
was less considerable than it had been, the 
monthly return of ores having diminished from 
800 to 500 Norwegian tons. 

In the neighbourhood of RiOas are two 
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In the neighbourhood of Röraas are two
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other copper mines : one of these, called Kon-
gens, is likewise on an ore-bed, which dips 
towards the fall of the mountain. Possessing 
a thickness of one fathom, it has been explored 
to the length of 400 fathoms in the direction of 
its line of bearing, and from 20 to 50 in that of 
its underlie. It is cut through by a clay fissure, 
which has started the two segments 5 or 6 fa-
thoms from each other. This mine yields a 
monthly return of from 120 to 150 tons of ore. 

The Mug mine lies in another direction from 
Roraas. The ore-bed here has a fall of 4 or 5 
degrees, and is rarely above half a fathom in 
thickness, in which respect it shews less vari-
ation than the other beds. The ores of Stor-
vartz yield on an average from 8 to 9 per cent, 
those of Kongens only 3 per cent, and those 
of Mug from 4 to 4/ per cent, of copper. Of 
late years 12,500 tons of ore have been annually.
smelted, viz. 6,300 in the furnaces of Roraas, 
2,200 in those of Tolgens, 2,800 in those of 
Dragaas, and 1,200 in those of Famund. The 
produce of the copper mines of Roraas was for-
merly greater than at present, for it has amoun-
ted in favourable years to 4,000 ship pounds, 
whereas now, it is scarcely 3,000. Such was 
the result of Mr. Hausmann's inquiries in 1807. 
In 1811, according to Villefosse, it amounted 
only to 1,970 ship poUnds, which I suspect to be 
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incorrect. Even the whole produce of the 
Norway mines, according to Villefosse, is no 
more than 2,350 ship pounds.* 

The above is the best information which I 
have been able to obtain from printed autho-
rities of a recent date, respecting the produce 
of the copper mines of Continental Europe. 
The amount of their concurrent influence on 
the general market will be better appreciated, 
when we have passed in review the mines of our 
own country. To begin with those of Cornwall, 
which are entitled to the first notice. These 
are not only the most productive copper mines 
in Europe, but, as far as we know, they are 
the richest in the whole world. Nor is their 
natural history or geological constitution less 
remarkable ; all of them having been sunk on 
genuine lodes. 

The native riches of these mines were first 
pointed out by Norden, at the commencement 
of the 17th century, but no effectual attempts 
were made to extract them before the end of 
that century, or the beginning of the 18th ; at 
which period, the legal question was finally 
settled about the royalty of copper mines. 

• The produce of Norway in 1781 amounted, by my MS notes, 

to 4,061 ship pounds, and as 25 Norwegian ship pounds are said to be 

equal to 4 tons English, this amount is equal to about 648 tons; and 

its present amount, as stated by Villefosse, to 376 tons. 
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Not long afterwards a great improvement 
took place in the hydraulic machinery of our 
mines, by the introduction of the steam-engine, 
which enabled the miners to explore the lodes 
at a greater depth. The powers of the steam-
engine were increased by the successive efforts 
of practical men, until they were at once 
doubled by the superior ingenuity of Watt; 
whose steam-engines, for more than half a cen-
tury, have worked all the deep mines of Corn-
wall. 

The impulse given by these improvements 
to mining enterprize, has been in due proportion 
to their magnitude and importance; and it 
may be very plainly traced in the great augmen-
tation of the annual produce of our mines. 
There is a limit, however, to the farther exten-
sion of these improvements, to, which we are 
fast approaching; and great as the native riches 
of our mines are, the system of rapid working 
which seems to be inseparably connected with 
the use of so expensive a power as the steam-
engine, must lead, in no very great distance of 
time, to the complete extraction of all the ores, 
which at so great a depth, are worth pursuing. 
It is true, that the reduced amount of the 
produce of our mines, may then have the effect 
of raising the standard price of copper conside-
rably, which will doubtless give encouragement 
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to the opening of new mines ; but if I am not 
greatly mistaken in the opinion which I have 
long formed, these new mines will never equal 
in importance, those which will then be aban-
doned, and ,it is easy to perceive that by far the 
greatest, as well as the most productive copper 
lodes in Cornwall, which have hitherto chiefly 
engrossed the attention of our miners, will be 
in this predicament. 

These reflections naturally lead us to the 
subject of those natural advantages and dis-
advantages which have an influence on the, 
mining industry of Cornwall, when compared 
in this respect with other countries, and of 
which some estimate may be formed by a 
consideration of the following circumstances. 

The great impediment to mining operations 
in this, and in every other country, arises from 
the quantity of water which collects in the 
lowest levels of the works ; and this quantity 
will be greater or less, according to the hu-
midity of the climate, and the permeable 
nature of the strata in which the mines are 
seated. 

The facility of draining off this water by 
means of adits, depends upon the height of the 
country above the sea level, and on the decli-
vity of its fall towards the nearest dead level 
or low land. 
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The strata in some mining countries are so 
solid and compact, as to require no support to 
the vertical or horizontal excavations, but by

the greater part are not so, and the timber 

consumed in this way and in the construction 

of machinery, occasions a great portion of the 
expence attending the working of mines. Much 

therefore of the success of mining speculations, 
depends upon the facility of obtaining a supply 
of timber. 

In all these respects Cornwall lies under 
very serious disadvantages, when compared 
with most of those mining countries, which I 
have enumerated. 

These natural evils, however, admit to a 
certain degree of correction. The great flow 
of water in our mines, may be abated by the 
perforations being made less frequent near the 
surface, and the waste of timber may be avoided 
by the walling of the principal shafts, as well 
as by the introduction of a cheaper and more du-
rable sort of timber. On the other hand, as a 
compensation for these evils, we may regard 
the ready supply of coals for the working of 
our numerous steam-engines, and although the 
ores of Cornwall must be transported to the 
fuel, which is at a considerable distance, yet as 
they are conveyed thither by water, the expence 
of their-removal is not great, and the cheapness 
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and abundance of fuel at the spot where they 
are smelted, give us in this respect, as well as 
that which I have just noticed, a decided advan-
tage over our continental neighbours. 

It appearS from the view which has been 
taken of the copper mines on the Continent of 
Europe, that they are for the most part, in a 
state of progressive decline. This is not yet 
the case with the Cornish mines, the produce 
of which has advanced in the following gra-
dation. 

Tons of 
Year. Copper. 

In I815* it was 6,607 

Tons of 
Year. Copper. 

In 1822 it was 9,331 
1816 7,045 1823 8,070 
1817 6,608 1824 8,022 
1818 6,714 1825 8,417 
1819 7,214 1826 9,140 
1820 7,364 1827 10,450 
1821 8,163 

The mines near Tavistock in Devonshire, are 
too recent to have acquired any magnitude or 
importance; but as they are situated in a 
country which perfectly agrees in its geological 
structure with that of the principal mining 
districts of Cornwall, great hopes may be 
justly entertained of their future productiveness. 
Their produce, of late years has been as follows. 

• The Produce is made up to the 80th Juoe in each year. ' 
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Year. 
Tons of 
Copper. Year. 

Tons of 
Copper. 

In 1815* it was 424 In 1822 it was 537 
1816 345 1823 510 
1817 350 1824 451 
1818 438 1825 554 
1819 433 1826 482 
1820 417 1827 424 
1821 483 

I proceed now to the notice of a deposit of 
ore, the discovery of which forms an epoch in 
the history of our copper mines, I mean the 
celebrated Paris mountain mine in the Isle of 
Anglesea. 

The annals of mining exhibit no instance 
of a mine so productive as this has been, ac-
companied with so little expence in working. 
The labour consisted in quarrying an immense 
mass of ore which rose to the surface of the 
ground, on the summit of a hill of moderate 
elevation. Here no hydraulic machinery was 
necessary for the drainage of the mine ; a solid 
body of copper ore of prodigious extent was 
exposed to the glare of day, tempting the 
labour of the miner: there was no useless 
rubbish to remove, no toil in descending, no 
risk of life; nor was it possible after many 
years employed in excavating, to cfileqlate itst
extent or probable duration. 

• To the 30th June in each year. 

284 JOHN HAWKINS, ESQ . on the

Year.

Tons of

Copper.

In 1815* it was 424

1816 345

1817 350

1818 438

1819 433

1820 417

1821 483

Tons of

Copper.Year.

In 1822 it was 537

1823 510

1824 451

1825 554

1826 482

1827 424

I proceed now to the notice of a deposit of

ore, the discovery of which forms an epoch in

the history of our copper mines, I mean the

celebrated Paris mountain mine in the Isle of

Anglesea.

The annals of mining exhibit no instance

of a mine so productive as this has been, ac

companied with so little expence in working.

The labour consisted in quarrying an immense

mass of ore which rose to the surface of the

ground, on the summit of a hill of moderate

elevation. Here no hydraulic machinery was

necessary for the drainage of the mine ; a solid

body of copper ore of prodigious extent was

exposed to the glare of day, tempting the

labour of the miner : there was no useless

rubbish to remove, no toil in descending, no

risk of life ; nor was it possible after many

years employed in excavating, to calculate its

extent or probable duration.
C - 4

To the 30th June in each year.
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The quantity of copper which this single 
mine poured into the market for twelve years 
in succession from the year 1773 to 1785, made 
such an impression, as to lower the price of 
that metal throughout Europe, and to threaten 
the ruin and subversion of all the poorer mines 
of this kingdom. This state of things con-
tinued for some years, to the great loss of the 
proprietors both of the Anglesea mine and of 
the Cornish mines, before any endeavours were 
used to put a stop to so ruinous a competition. 
Nor was it possible while the quantity of cop-
per which was offered for sale, continued un-
diminished, to find a remedy for the evil. At 
length, the mineral riches of Anglesea began 
to show very plain symptoms of decline ; the 
quantity of copper which it produced, gradu-
ally became less, and in the year 1791, the 
reduced produce of this mine, in conjunction 
with the ruin of several Cornish mines, had 
the effect of raising the price of copper from 
£80 per ton to £90, and in 1792 to £100. It 
continued mounting in rapid progression, until 
in 1796 it reached the price of £118, and in 
1799 when the Paris mountain mine was nearly 
exhausted, the price of copper was as high as 
£128- per ton, and had then attained what 
might be denominated its proper level. 

It is highly to be regretted that the pro-
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prietors of the Anglesea mine were not sooner 
made sensible of their own interest, in limiting 
the supply of copper to the wants of the 
market. It was impossible for the adventurers 
in the Cornish mines to do this ; the expensive 
machinery which they employ requiring an 
immediate and unceasing sale of all the ores 
which they can raise. But with the Anglesea 
mine the case was far different. It was in the 
power of its proprietors to extend or to contract 
the supply, as best suited their own interest, 
and certainly if by withholding a part from the 
market, the remainder would sell for the same 
sum as the whole would have sold for, when 
the market was overstocked; no excuse but 
the very inadequate one of the loss of inte-
rest on so great a capital as lay within their 
reach, can be alledged for their improvidence. 
The contest has ended as might have been 
expected, in the triumph of the Cornish mines, 
which are now working with more vigour than 
ever, while the Anglesea mine after having, 
been for some years wholly abandoned, has 
again been raised to a state of moderate produc-
tiveness, by the very able management of Mr. 
Vivian. 

About the year 1785 the annual produce of 
the Anglesea mine amounted to 3,000 tons of 
copper. In 1795 it had sunk to about 1,900 
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tons ; in 1798 to 1,700, and in 1799 to less than 
1,500. Not only had the body of ore dimi-
nished, but it was of a lower quality. The 
expences of raising the ore had increased in-
versely in the same proportion, the corrosive 
nature of the water having prevented the use 
of  the steam-engine. The quantity which it 
has annually produced under the present reno-
vated plan of working is as follows. 

Tone of 
Year. Copper. 

In 1815* it was 305 

Tons of 
Year. Copper. 

In 1821 it was 604 

1816 448 1822 738 

1817 350 1823 740 

1818 6331 1824 726 

1819 564 1825 726 

1820 561 1826 758 

To this short historical account of the Paris 
mountain mine, I shall now add some particu-
lars respecting its geological structure. These 
are compiled from the notes which I made on 
the spot at the most flourishing period of the 
history of the mine, and which I have now 
compared with the short description published 
some years afterwards, in the German language, 
by Mr. Lentin. The former I shall follow ex-
clusively where we differ, but it is but seldom 

• To the 30th June in each year. 
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that this happens ; and upon the whole, I must 
bear testimony to the accuracy of Mr. Lentin, 
as a good observer. 

This most remarkable deposit of ore is what 
the Germans denominate an ore-bed, because-
it conforms to the underlie and the line of bear-
ing of the strata which inclose it. In Cornwall, 
perhaps it would be called a floor, although 
the floors there are confined to our tin stone, 
and are of much smaller and more regular 
dimensions. To the great ore-bed of the Ram-
melsberg, already described, it bears a most 
striking resemblance, both in its dimensions, 
its underlie, and the nature of the ore-mass 
which composes it. Like that, it separates 
into two great divisions, not indeed in the line 
of its descent, but as it advances eastward; but 
unfortunately the mass instead of widening as 
it descends, like that of the Rammelsberg, 
becomes narrower, more intermixed with the 
rock, and poorer; and this in a very rapid 
progression. It is not improbable that the 
great body of ore, which is in one place about 
40 fathoms in width, has been formed by a 
fortuitous union of two or three beds of ore 
near the surface ; nor is its occurrence so great 
an anomaly as it is generally supposed to be, 
the whole district around Paris mountain, 
which consists of clay-slate, abounding in beds 
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of its descent, but as it advances eastward ; but

unfortunately the mass instead of widening as

it descends, like that of the Rammelsberg,

becomes narrower, more intermixed with the

rock, and poorer ; and this in a very rapid

progression. It is not improbable that the

great body of ore, which is in one place about

40 fathoms in width, has been formed by a

fortuitous union of two or three beds of ore

near the surface ; nor is its occurrence so great

an anomaly as it is generally supposed to be,

the whole district around Paris mountain,

which consists of clay-slate, abounding in beds
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of quartz, most of which contain an admixture 
of pyrites, and some of them a sufficient quan-
tity of copper ore to encourage a spirit of re-. 
search, which has led at different times to mining 
operations on a small scale. It is supposed that 
a large mass of quartz which stands exposed 
on the north-western brow of the summit of 
Paris mountain; is connected with the great 
deposit of ore, and that the hornstone slate, 
which forms the two sides of the great mass, 
and occasionally its covering eastward, is deri-
ved from the quartz rock above-mentioned ; a 
transition having been plainly traced from the 
one into the other. As for the great mass of 
ore which occurs on the summit of the moun-
tain, its length, as far as it had been ascertained 
at the period of my visit, was about 500 yards. 
Its continuation, however, upon a scale of small 
dimensions, had been traced in both directions 
about five miles. Its underlie is northerly, but 
not altogether conformable in the degree of its 
inclination to the slate beds, which are generally 
more horizontal, a remark which perhaps has 
been founded only on what I observed of the 
great mass of ore on the summit. 

The names of several places in the island 
were mentioned to me, where traces of copper 
ores had been formerly discovered ; others are 
noticed by Lentin, and their frequent occur-
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rence is a fact of no small importanc,e, as I have 
already observed, in explaining the natural his-
tory of Paris mountain. About three miles 
and half from the mountain, is an ore-bed called 
Rose Maneth,. which has been worked to the 
depth of 25 yards and then abandoned. Its 
underlie conformed to the beds of clay-slate, and 
it was composed of quartz which contained 
particles of copper ore. Another ore-bed in 
slate, about 4 feet wide, and running in the 
same direction as the former, or east and west, 
was discovered at Clankliana. This spot is 
about 6 miles to the west of Paris mountain. 
Another floor or ore-bed was found at Monachty, 
directly opposite to Skerries. It was observed 
to me that the ore-beds here, and in Carnar-
vonshire, are usually richest near the surface of 
the ground, and that the ore often ceases at 
the depth of 13 or 14 yards, and is succeeded 
by pure quartz. 

The particulars above-mentioned, throw great 
light on the geological structure of Paris moun-
tain, as well as on the natural history of the 
ore-bed which occupies so great a portion of 
its summit. I have already noticed the geolo-
gical relation of the great mass of quartz, to 
the ore-bed. I shall add another proof of this 
connexion afforded by the run of the lower 
segment of the divided ore-bed, which may be 
traced on the surface of the ground, to the 
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length of 20 yards, by a mass of blackish grey 

chert about 12 yards wide (here esteemed an 
attendant of favourable augury in respect to the 
quality of the ore below.) It was remarkable 
that this mass of chert which occupied the 
entire breadth and covered the top of the lode, 
had assumed the same lamellated divisions as 
the contiguous slate, together with the same 
underlie; so that it was difficult to conceive 
the existence of a bed of ore beneath. As the 
chert descends, it becomes more impregnated 
with pyrites, more rare in its occurrence, and 
occasionally disappears. Upon the whole, the 
chert is more abundant on this side of the great 
mass of ore, than on the other, and it has been 
already observed that it occurs on the north and 
south sides of the same. 

There are a few inconsiderable copper mines 
in North Wales, and some of increasing impor-
tance in Ireland, the united produce of which 
for some years past has been as follows. 

Tons of 
Year. Copper. 

In 1815 it was 204 

Tons of 
Year. Copper. 

In 1822 it was 387 
1816 271 1823 377 
1817 310 1824 614 
1818 210 1825 633 
1819 176 1826 668 
1820 214 1827 683 
1821 296 
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The celebrated copper mine at Ecton, on the 
borders of Staffordshire, appears to have been 
opened at an earlier period than the copper 
mines of Cornwall, and for a long succession of 
years, in the latter half of the last century, it 
was extremely productive. The very circum-
stance of its being the only copper mine in that 
part of England, was a sufficient indication of 
the singularity of its natural history, and indu-
ced me in the year 1799, to visit it. The fol-
lowing particulars which I then recorded, are 
extracted in an abridged form from my Journal. 

" The famous mineral deposit at Ecton, al-
" though usually called a Pipe-work, is of a 
" very different nature; and must be distin-
" guished by a new appellation. It is not infe-
" rior to a pipe-work in its singularity ; and is 
" even more perplexing, if we attempt to explain 
" its origin. So capricious is it in its form and 
" its direction, that for some time after I had 
" been in the mine, I could trace nothing like 
" regularity, except in the general inclination 
" and direction of the workings. Persevering, 
" however, in a diligent examination, and en-
" quiring much of my guide who had witnessed 
" the whole series of excavations, I discovered 
" that the pipe-work as it is here called, or 
" mass of ore, bore as it were, a very uniform 
"relation to the stratified limestone which 
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" inclosed it, but whether an active or a passive 
" one, it was difficult to determine. For instance, 
" the pipe-work sets downwards as vertically 
" as a lode, and in an oblong form which has a 
" north and south direction. The beds of the 
" limestone dip on each side of the pipe-work 
" very rapidly towards it, conforming so regu-
" larly to its direction, as to point the apex of 
" the angle, formed by their mutual inclination, 
" to the central line of the pipe-work, forming 
" what is here called a saddle, (although an 
" inverted one) which serves the useful purpose 
" of a leader, whenever the ore disappears..
" This saddle even continues beyond the pipe-
" work, as far on the north and south as it has 
" been judged worth while to pursue it, but the 
" beds at a short distance on each side, take 
" other directions, and form other saddles, some 
" of which are upright, A while some lie 
" on their edge, or in this direction. > < 
" Examples of all these saddles may be seen in 
" the transverse section of the beds, which is 
" displayed at the base of the northern extre-
" mity of the mountain, in consequence of the 
" excavation formed by the new road round it,, 
" and what is very remarkable, they are com-
" prised in the short extent of 100 yards. 

" At a certain distance from the pipe-work 
" on the west, the inclination of the beds is less 
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" capricious, and they become more horizontal. 
" Moreover it is worthy of remark, that not-
" withstanding the variety of directions into 
‘: which they are flung, these beds present their 
" faces constantly to the eastern and western 
" points of the compass. 

" Another remarkable circumstance is, that 
" the pipe-work lies very near the ridge of the 
" mountain and conforms to its direction. 

" Again, the pipes seem to continue suc-
"cessively downwards, notwithstanding the 
" prodigious depth to which they have been 
" already pursued; but the mine is poor, because 
" the pipe mass, at this depth, is chiefly com-
" posed of the sulphurets of lead and zinc. 

" The limestone differs little from that of 
" Derbyshire, except in having more frequent 
" bedded divisions, and in being more thickly 
" intersected in all directions by small veins of 
" carbonate of lime, which are incorporated in 
" its mass. The same incorporation of the 
" two masses may be observed in the conti-
" guous parts of the pipe-work and the lime-
" stone, and it leaves no doubt of their coeval 
" formation. I found an entrochus enveloped 
" in the galena of the pipe mass at the dept 
" of 102 fathoms below the Sough level, or 153 
" fathoms below grass, and particles of copper 
" pyrites are frequently found diffused through 
" the contiguous mass of limestone." 
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This is the abridged result of what I find 
recorded of my visit to Ecton mine, and at this 
distance of time I will not venture to add to it 
any thing from recollection. The immense 
excavations which had been made in pursuit 
of the ore, bore testimony to the magnitude of 
the mass, which had then been extracted.: such, 
however, had been the avidity with which it 
had been worked out, that scarcely a vestige 
then remained to shew its peculiar structure 
and composition. All this must now be left to 
conjecture, but on the other hand, not a doubt 
can be entertained of the ore-mass being of 
contemporaneous formation with the strata 
which inclose it. 

I am enabled to throw some light upon this 
subject, by the following particulars of a small 
copper mine which I had visited some years 
previous to this period, at a spot called Mixon, 
at no great distance from Ecton. This mine 
had then lately been opened in the side of a 
steep hill, the strata of which consisted of a 
blackish grey limestone, and black marle slate, 
in alternate beds, varying in thickness from 
1 to 18 inches. These beds, which generally 
underlie to the east, nearly in an angle of 450, 
are subject to great undulations, so that many 
saddles occur, both direct and inverted, in pur-
suing the veins of ore, which they usually 
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quicken. The ore lies imbedded in the lime-
stone and shale, and is mixed with the carbonate 
of lime and the sulphuret of zinc. Impressions 
of vegetables are occasionally seen on the sur-
face of the shale, and the limestone contains a 
number of petrifactions, chiefly entrochi. 

Of late years, the produce of Ecton mine 
has been as follows. 

Tons of Tons of 
Year. Copper. Year. Copper. 

In 1817 about 200 In 1820 about 236 

1818 200 1821 110 

1819 180 1822 38 

I shall close this part of the subject with the 
reflection, that if amidst the very general de-
cline of the copper mines of Europe, those of 
Cornwall form an exception, they are indebted 
for it to that admirable work of human inge-
nuity,—the steam-engine. 

The only copper mines of Asia with which 
we are acquainted, are those of Siberia and 
Armenia. 

The principal mines in the former, are situ-
ated on that chain of mountains called the Ural 
or Uralian, which divides Siberia from the 
European provinces of the Russian empiTe. 
They are consequently at too great a distance 
from the Baltic, to have any active influence 
on the mines of Europe. Their produce, 
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although great, is either little more than suffici-
ent to supply the wants of that great Empire, 
or, when it reaches the shores of the Baltic, 
too dear to enter into any great concurrence 
with the copper of the West. We hear there-
fore of no copper exported from Petersburg or 
Riga, and of no copper imported there, although 
according to Villefosse, the value of copper 
exported from the Russian ports of the Baltic 
amounts to 272,000 Rix dollars. There is 
nothing, however, to confirm this statement, in 
the export tables given by Melte Brun, whose 
authority I am inclined to prefer, and from 
whose excellent work on Geography, I learn; 
that the most productive mines are on the 
Siberian side of the great chain of the Ural, at 

Wasilicwskoi, Frolewskoi, and Ologow-
skoi. They are at the limit which separates 
the schistose rocks from the pure limestone. 
There are likewise in the same district other 
mines of some importance. In 1782, 190,752 

poods• of copper were smelted, and of these 
124,962 were in the government of Perm, and 
probably 150,000 altogether, came from the 
Siberian side of the chain. Villefosse states 
the average produce of the Russian mines to 
amount to 67,000 Centner.t 

• Equal to 3,037 tons. 

As I have consulted only the German Translation of the work 
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We are informed too by Malte BrtM, that 
Peter the First employed German miner's to 
open the mines of Permia and Siberia. Those 
of Kolywan and Daooria were opened by his 
successors. The first, however, or the Uralian 
mines, had been worked at a much earlier period 
according to Pallas: although, as he acknow 
ledges, by a people, of whom there is no histo-
rical record. Malte Brun says that the Uralian 
chain has been explored by miners from the 
Latitude of 600. to that of 52°. and he gives us 
the following very interesting particulars of the 
structure of that country, which is very metal-
liferous. In ascending at Solikamsk, at Perm, 
or at Oofa, we first cross a chain of hills com-
posed of sandstone and calcareous breccia; 
then a chain of pure limestone rocks, without 
organic remains ; and lastly a chain of moun-
tains, principally formed of clay slate and horn-
stone slate, which contains immense, quantities of 

of Villefosse, these may possibly mean Brunswick Centuer of 114 
Bruns. lbs., or 117 1-3rd lbs. Avoirdupois; 67,000 Centuer are, on 
this supposition, equivalent to about 3,510 tons. Upon consulting 
my notes, however, I find that the Centner, berg geteicht algemein, or 
universal mining weight in the North of Germany, is 114 Leipzig lb." 
and if this be what is meant by the German Translator, the produce 
will be nearly 3,974 tons. 

Supposing 1 Cwt. Avoirdupois to be equal to 96 lbs. Los. of Lapel", 
1,000 Contner of 114 Leipzig lbs. will be equivalent to 59 tons, 6 cwt., 
74 lbs., from which may be computed the produce in tons, of all the 
mines of Northern Germanyi 
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iron ore, partly in veins and partly in masses. 
We come at last to the principal chain, which 
the.. Russians divide into the Werchoturian 
Ural, the Ural of Ekaterinaberg, and that of 
13ashkeer. Here granite makes its appearance 
every where in massive strata. Gneiss is 
frequent on the eastern side of the chain, where, 
as on the western, we find, as we descend, schis-
tose mountains succeeded by others of lime-
ntone ; but the respective limits of these strata, 
he says, are less precise, and there is a greater 
diversity of rocks and minerals. . Some farther 
inforiaation is given by the same writer, res-
pecting the countries to the south-east of the 
Ural. In the structure of the little Altai chain, 
which abounds so much in copper, limestone 
predominates. The summits are of granite. 
The metallic mountains of Kolywan are on the 
north side of the great Altai. It is a granitic 
range, covered on each side with slate and 
limestone. Other metallic districts containing 
copper, have been discovered between the 

. Yenisei and the lake Baikal, and farther east-
ward in the chain of Daooria. A more parti-
cular account of some of these mines is given 
by Pallas ; but unfortunately it is deficient in 
scientific precision, the study of Geognosy 
being then in its, infancy. According to him, 
some of the richest of these mines, are sunk on 
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ore-beds, and some on what in England are 
called pipe-works. Most of those in the dis-
trict of Orenberg and to the south-west of the 
Ural, are sunk on a coarse sandstone slate, (pro-
bably the new red sandstone formation) which 
incloses the fragments of numerous trunks of 
trees and their branches, scattered about in 
great confusion, and converted into silex. The 
surface of these fragments, and their fissures, 
are covered with the blue and green oxyds of 
copper. 

Pallas describes in another part of the Ural, 
which lies in 54p. of latitude, and 79p. of 
longitude, some hills of clay, which abound 
so much in alluvial copper and lead ores, as to 
become the seat of extensive mining operations. 
The ores, he says, are separated by washing. 
The mines near Ekaterinaberg are likewise 
worked in a hill of clay, which contains a bed 
of white marble, 7 fathoms in thickness. The 
ores here, which appear to be in the situation 
'where they were originally formed, are scattered 
about in the form of nests, or what the CorniSh 
miners would call bunches ; on one side of the 
hill, copper ores, on the other, iron ores. The 
'clay itself is most richly impregnated with the 
Various oxyds of copper, and even with native 
copper in a pulverised state. From hence ate 
brought all those superb specimens of maluthite 
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and atlas ore, which fbrin'the greatest ornament 
of our cabinets. 

The Siberian mines however are not, gene-
rally speaking, thus circumstanced. Pallas 
describes several which are worked on genuine 
lodes. The celebrated mine of the Schlangen-
berg also, on the chain of the lesser Altai, is 
sunk on what he calls two enormous stock-
works. The whole Schlangenberg, he says, is 
composed as it were of an immense deposit of 
ore, which has a covering of slate, and is filled 
with the ores 'of gold, silver, copper, lead, zinc, 
and arsenic. It is divided into two portions 
by the slate below, and a vale or hollow above. 
The analogy between these two portions is 
perfect. The strata on the lower side of each, 
consist of lrornstone, (chert) which 'falls hi a 
capricious manner to the north ; those on the 
'upper or overlying side are first, heavy spar, 
and next to this, slate. The ores are found in 

-the most diversified forms of deposition, and fer 
the most part, next to the hornstone ; this rock 
itself being richly impregnated with gold and 
native silver and copper. The slate above the 
stock-work, often contains the snlphuret of iron 
interspersed in its mass. Upon the whole, he 
says, the richest ores and most of the native 
metals have been found between the surface 
and a depth of 30 fathoms. The ores below 
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this become gradually poorer as they descend., 
Speaking of the mines of Ekaterinaberg, 

Pallas gives us the following curious particulars 
respecting mining labour. "At present 500 
" workmen are employed, who are scarcely suffl-
" cient for the work in these mines, which is 
" chiefly performed in winter. Many more 
" hands are wanted for the breaking and sepa-
" rating the ores, which alone employs some 
" thousands of peasants, who in this way dis-

charge their poll-tax, and receive according 
" to their age, and the quantity of work which' 
" they do, a daily pay of from 3 to 6 kopeks. 
" The peasants as well as the miners are only 
" employed in those seasons when there is no 
" agricultural labour, and therefore in summer, 
" when there is most work to be done here, 
" there is often a great want of labourers." 

In the years 1786 and 1787, the attention of 
the mining, as well as the mercantile public, 
was excited by some large importations of cop-
per from Smyrna and Constantinople. Both 
the miners and the smelters were alarmed by 
the low price of this Turkish copper, which 
threatened serious mischief to this country, ancl. 
many enquiries were made into the history of 
this novel article of Turkish produce. The 
tour which I was making through the Levi* 
About that time, afforded ,m►e. the belt oppor.t4-
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aiIies of collecting the required information, the 
substance of which I shall now communicate. 

' It had long been known that copper was 
produced in great quantities by some mines in 
Asia minor and in Armenia ; but their produce, 
according to the universal usage of the East; 
was chiefly consumed in the manufacture- of 
kitchen utensils, and a portion was absorbed by 
the Arsenal. No copper had ever been made 
an article of exportation, nor was it legally 
permitted. 
' The Porte having purchased, at the close of 
the American war, some old fifty gun ships 
from the merchants of this country, finding it 
inconvenient to pay the amount in any other 
way, made an offer of an equivalent in copper 
then lying at the Arsenal, which was accepted. 
The valuation of this copper at Constantinople 
was so low, as to enable the importers to dispose 
of it here at a price much below that of the 

- -market ; and this led to many orders and com-
missions, which ended in a farther importation, 
chiefly from Smyrna; and although the trade 
was a contraband one, it was connived at. The 
demand which now arose for the Turkish cop-
-per, caused the price very soon to mount so 
high, as to put an end to it altogether ; and so 
'high has it since continued, chiefly I believe, in 
-consequence of the extortions practised by the 
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officers of the government, that no attempts 
have been made to renew the speculation.' 

These very productive mines lie for the most 
part to the westward of the Euphrates, and 
consequently not in that part of Asia, which is 
now called Armenia. But the political impor-
tance of this distinction is so trifling, and the 
ancient boundaries of Armenia extended so far 
in this direction, that it may be more convenient 
for us to adopt the usuR1 designation of the 
countries in which they are situated. 

The earliest notices of these mines, are those 
I believe, which are given by Tournefort and 
the Jesuit Missionaries. They are however-
very slight, and bear reference to the beginning 
of the last century. For a more full and satis-
fitctory account, we are indebted to Peyssonnel, 
who appears to have collected his information 
about the year 1762. " The principal article 
" of exportation from Trebisonde," he tells us, 
" is copper, which is brought thither from the 

inexhaustible mines of Kure, The merchants 
" of Trebisonde buy it in a raw state at the 
" price of n piastres the batman ; they refine it, 
" and either dispose of it on the spot, or export 
" it. An enormous quantity of manufactured 
" copper is sold here at 80 paras the oklr. A 
" ship of war is sent every year to Trebisoude 
*r for a cargo of copper in bars, amounting to 
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h 12,000 Kantaras or Quintals, (which is. the 
h tenth of the whole produce of the mines) 
" besides a considerable quantity which is ship-
" ped on account of the merchants." The 
Kantara here mentioned, is equal to 122 lbs. 
Avoirdupois, so that the whole produce of the 
mines in the year 1762, must have amounted 
to about 6,536 tons. 

" Kure is a town of 4 or 500 houses, at the 
" distance of three or four days' journey from 
" Trebisonde. It is in the district around this 
" town that those very rich mines of copper 
" are situated, the produce of which is earned 

to the sea-port towns of Trebisonde, Rize, 
" Haspie, and Triboly. Every one is at liberty 
" to work these mines, on the condition of 
" paying to the treasury of the Grand Seignoi, 
" one tenth of their produce. As for the pre-
" cious metals which are found here, they are 
" disposed of to the mint, at the price which I 
' have before mentioned. The copper mines, 
" are under the direction of the same officer 

of the Porte, who superintends the silver 
" mines of Gumischkhane. 

" From Haspie," he says," which is only two 
days' journey from the mines, a great part of 

" the copper is exported during the summer 
" months to Trebisonde, whereby a great saving.
1" is effected in the land carriage. There is also 
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" a prodigious exportation of copper from 
" Rize, the whole province of Trebisonde 
" abounding in this metal. A great quantity 
" too is brought to Triboly from the mines of 
" that province?' The copper mines here 
generally alluded to by Peyssonnel, were at 
that time thought to be inexhaustible, and the 
same notion of their natural riches prevails 
throughout that part of the world at this day. 
Their produce, however, most fortunately for 
us, is limited by the want of fuel, insomuch 
that the ore is now transported, by a journey 
of seven days, on camels to Tocat, where it is 
smelted. This, perhaps, must be understood 
in a qualified sense, or as far as it regards the 
richer ores, Which are said to yield from 90 to 
95 in 100, and the poorer, when reduced in 
bulk by the process of calcination. 

In respect to the precise situation of the 
mines which were working at the period of my 
travels through the Levant, I found it impossi-
ble to procure any satisfactory information. 
They appear by Peyssonnel's account of them, 
to be scattered over the whole country which 
lies between Tocat and the Euphrates, and even 
to extend beyond that river, along the chain of 
Anti-Taurus, a very considerable copper mine 
being worked at the close of the last century, 
near Argana, on the great road to Diarbekir. 
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The produce of this mine too is limited by the 
scarcity of fuel, which -is fetched in the shape 
of charcoal, from a distance of nearly 100 miles, 
The copper which is here smelted under such 
_apparent disadvantages, is manufactured at 
Mosul, and in that state it is floated down the 
Tigris to Bagdat, and to Bassora. A great 
portion likewise of the Armenian copper has 
been manufactured for centuries at Erzerum, 
and transported down the Euphrates, to the 
same great commercial cities, as well as by the 
usual land route into Persia ; the consumption, 
of this metal in the fabrication of copper uten-
sils, which are of immemorial usage, being 
very great in every part of Asia. It is there* 
fore to the country which is contiguous to 
these copper mines, and more particularly tp 
Armenia, that we.must apply the passage of 
Ezekiel, (xxvii. 13.) which I shall give in the 
words of Michaelis: " Tubal and Mescheeh 
" traded with thee, and gave thee in exchange 
" for thy wares, slaves and utensils of copper:" 

Since the year 1785, when the new system of 
financial administration was introduced, the 
mines, which before had been leased to indivi-
duals, have been placed under the immediate 
controul of the Imperial Treasury. The minero 
are permitted to retain two thirds of the ore 
which they raise, op the ppylpeat of 34 was 
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per okk of its estimated produce (about ono 
half of its value), The whole annual amount 
of their produce in the year 1799, was generally 
computed to be from three to four millions of 
okks, or from 3,750 to 5,000 tons, which is con, 
siderably less than what it was in Peyssonnel's 
time. This estimate of their produce was 
made at a period when the greatest encourage, 
inent was afforded to the working of these 
mines, by a very unusual relaxation of the law 
prohibiting the exportation of metals to foreign 
countries; and when Smyrna engrossed nearly 
the whble of this very lucrative trade; upwards 
of 1,300 tons of copper having been exported 
In the year 1787 from that city, • 

Much of the Asiatic Copper, at that time, 
was transported by sea to Varna,On the western 
aide of the Black sea, and from thence by land 
to the great fair of Ujunjorti; near Adrianople, 
from whence it found its way to Salonica, and 
ultimately to Marseilles. This copper was 
refined at Romilly, and by the report of Mr, 
J?elletier, it lost in the process from 11 to 14, 
per cent. So rich was the ore, that a quantity 
of it was sent in its raw state to the Arsenal 
at Constantinople, 150 tons of which were dis-
posed of to an English merchant, who exported 
t to England. 

Paring the period of its exportation frQM, 

808 JOHN HAWKINS, ESQ. on the

per okk of its estimated produce (about one

half of its value). The whole annual amount

of their produce in the year 1799, was generally

computed to be from three to four millions of

okks, or from 3,750 to 5,000 tons, which is con

siderably less than what it was in Peyssonnel's

time. This estimate of their produce was

made at a period when the greatest encourage

ment was afforded to the working of these

mines, by a very unusual relaxation of the law

prohibiting the exportation of metals to foreign

countries ; and when Smyrna engrossed nearly

the whole of this very lucrative trade ; upwards

of 1,300 tons of copper having been exported

in the year 1787 from that city.

Much of the Asiatic copper, at that time,

was transported by sea to Varna, on the western

side of the Black sea, and from thence by land

to the great fair of Ujunjora, near Adrianople,

from whence it found its way to Salonica, and

ultimately to Marseilles. This copper was

refined at Romilly, and by the report of Mr,

Pelletier, it lost in the process from 11 to 14

per cent. So rich was the ore, that a quantity

of it was sent in its raw state to the Arsenal

at Constantinople, 150 tons of which were dis

posed of to an English merchant, who exported

it to England.

During the period of its exportation from

!



Copper Mines of Europe and Asia. 1309 

Smyrna, the price of copper there rose very 
rapidly. In 1789, it was equal in London to 
£ 78 13s. per ton. In 1792, it had farther 
advanced 28 per cent. In 1796, nearly 72 per 
cent, and in 1799, 133 per cent ; which price 
was equal to X 131 per_ton on board at Smyrna, 
when the price of copper in England was only 
X128. 

Besides the rigorous enforcement of the 
prohibition, various other causes have contri-
buted to the annihilation of this contraband 
trade, and to the reduced produce of the mines 
in the present century ; for instance, the multi-
plied extortions of the officers, who winked at 
the exportation, and the knavery of the smel-
ters and native merchants, The privileges too 
which are annexed to these mines, are in some 
measure the cause of their deeline, inasmuch 
as they are directly subversive of the agricul4 
ture and population of the districts in which 
they are situated. 

Such being the lamentable consequences of 
opening mines in this country, it is not surpriz-
ing that they should meet with little encourager
ment from the natives, or that any discovery 
of this kind, shOuld be carefully withheld from 
the notice of government. This sort of feeling 
upon the subject of mines, is entertained' even 
tri the Turks as well as- the Greeks, of which 

Copper Mines of Europe and Asia. 309

Smyrna, the price of copper there rose very
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Sir Robert Ainslie, who had long resided at 
Constantinople, as British Ambassador to the 
Porte, communicated to me the following in-
stance. His informant was a person of Frank 
extraction, who had accompanied a Pasha to 
the seat of his government, in the quality of 
body physician, a post of great honour and 
confidence. 

It happened one day when he was alone with 
the Pasha, that a peasant suddenly entered the 
apartment where they were sitting, and throw-
ing himself at the feet of the great man, begged 
his permission to reveal an important secret, 
This was the discovery of a vein of native gold, 
specimens of which he presented, and he offered 
to point out the spot in the neighbouring 
mountains, from whence he was confident that 
great treasures might be extracted. Being 
asked whether any other person was privy to 
this discovery, the peasant replied that his 
son was. The Pasha then promised him an 
adequate reward, and the following day he 
dispatched both the peasant and his son with a 
party of Janissaries to the mountains. 

Much time elapsed, and the physician heard 
no farther tidings of the gold-finders, or of the 
gold mines : at length he presumed to inquire 
of the Pasha, what was become of them. 
" What!" replied the Pasha, " do pit conceive 
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" that I would suffer the whole Pashalik to be 
" converted into a desart? No! I have taken 
" the only step that could prevent it ; I hare 
" caused the babbler and his son to be put out 
" of the way." The Pasha then explained all 
the evils which would have resulted both in 
respect to himself, and to the natives of 
the province, from the disclosure of such a 
secret, or from the slightest suspicion of such 
a discovery. 

The conviction of the expediency of this 
procedure was so strongly impressed on the 
mind of the physician, that recollecting his 
own danger, he took the earliest opportunity 
of vacating a very profitable appointment, and 
of returning to Constantinople. 

Since the first sheets of this Memoir were 
written, I have laid my hand upon some memo-
randums of the produce of the Austrian States, 
winch were made by me at Vienna, in the year 
1798. They are the result of the information 
which I obtained there from some of the prin-
cipal officers of the mining department, with 
whom I was well acquainted. 

The produce of the copper mines at Schmol-
nitz then varied from 26 to 30,000 centner, or 
from 1,4334, to 1,653 tons. 
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That of the mines of Lower Hungary; as 
mounted to 5,000 centner, or 2751- tons. 

The mines of Nagybanya produced from 
1,500 centner, or 83 tons, to 2,000 centner, or -
1101 tons. 

Those of the Bannat, from 7,000 centner, or 
386 tons, to 10,000 centner; or 5511 tons. 

. Those of Transylvania, from 600 centner, or 
33 tons, to 1,000 centner, or 55 tons. 

Those of the Tyrol, from 8,000 centner, or 
441 tons, to 10,000 centner, or 5511 tons. 

Styria and Carinthia produced from 4,000 
centner, or 220k tons, to 5,000 centner, or 2751 
tons. 

Croatia and Bohemia produced about .1,000 
centner, or 55 tons. • 

SPAIN, 

, On an average of several years, previous td 
1788, the annual importation of copper from 
South America was about 1,500 tons. 

In 1788, the mine at Rio TintO produced 
250 tons of copper, and this was the principal 
copper mine in Spain, 
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