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Chapter I : Introduction,
The lead mining industry occupies a significant place in 

the economic history of Britain for four reasons. First, home 
produced lead played an important part in the national economy 
from pre-Roman times1 until the end of the nineteenth century. 
Before the iron and coal era lead was the most important metal 
in use, with the possible exception of the coinage metals2; 
and of the latter almost the whole output of native silver was 
derived from argentiferous lead. More widely distributed and 
more easily smelted than either copper or tin, pliable, easy 
to mould and solder, and resistant to corrosion , it was put 
to a wide variety of uses, including some to which it was not 
well suited4 , and for which it was employed only in the absence 
of adequate supplies of more suitable materials, e.g., copper,
brass and tinplate.

Secondly, British lead entered into European and world 
trade. Although dwarfed by the dominant wool trade, it was 
one of the leading exports of medieval England5. In the first 
half of the nineteenth century Britain was the world's greatest

1. Virtually nothing, however, is known about the exploitation 
of British lead between the end of the Roman occupation and 
the eighth century. W.H.Pulsifer, Notes for a History of 
Lead,(1888), pp.22-8, 48; L.F.Salzman, Medieval English
Industries, (1923 ), P*42. ,2. A.' arid' lT."Ulow, The Chemical Revolution, (1952), p.361.

3. J.A.Smythe, Lead (1923J, p.202; Pulsifer, op.cit. , p.117.
4. Leaden vessels included kettles, pans and milk churns, which 

were used "long after the poisonous nature of lead was 
recognised.” Clow, op.cit., pp.386-7; Pulsifer, op.cit.
p.175. ,5. G.R.Lewis, The St annaries , (1924) , p.xni.



lead producer, and in some years her output exceeded that
of the whole of continental Europe1.

Thirdly, lead mining was part of the broad stream of British 
economic development, and reveals a series of forms of technical 
and commercial practice and change which can be compared with 
those of better known industries. And finally, the industry 
usually imposed a distinctive pattern on the economic and social 
life of lead mining areas, influencing much more than the 
working conditions and living standards of the miners.

The history of the lead mining industry, as of metal mining 
generally, coal mining and a number of other industries, is not 
the story of a long period of slow change exploding into a 
revolution in the second half of the eighteenth century. There 
was an earlier formative phase, durihg which an economy 
dominated by coal began to emerge out of the still vigorous 
wood-and-water age, and England ceased to be under-developed 
and technically backward by the contemporary standards of 
Western Europe2. The period began in the middle of the six­
teenth century, although the most important changes in the 
technique and organisation of metal mining were concentrated 
in the second half of the seventeenth century.
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1. Pulsifer, op.cit., p.58; Smythe, op.cit., P-&-
2 J.U.Kef, Rise of the British Coal Industry, (193^), Vol.I, 

pp. 165 et se<f."T’When Elizabeth ascended the throne, England 
was unouestionably one of the most backward among the 
nations of Europe in industrial technique and in scientific
skill." Ibid., p.240.



Before this early industrial revolution the British metal 
mines were far behind those of Germany in technical development, 
particularly in methods of drainage, haulage, dressing, and 
smelting. In his book "De Re Metallica" 1 Georgius Agricola 
described the wide range of machines and methods in use in 
Germany and Central Europe, which represented a remarkable 
technical achievement within the limitations of a wood-and-water 
economy. Agricola was not a Leonardo da Vinci, creating 
inventions which were beyond the capacity of contemporary 
technology to apply to practical purposes, but an observer 
describing existing methods. It is significant that in Wolf's 
"History of Science, Technology and Philosophy in the Sixteenth 
and Seventeenth Centuries", the section on mining, metallurgy, 
and mechanical engineering is almost entirely devoted to a 
summary of"Be Re Metallica", which was not superseded as a 
practical textbook for a hundred and eighty years2. Several 
of the apparently new inventions tried in Britain in the 
seventeenth century, e.g., in mine drainage, were in fact 
sorrowed from well-established German practice®.

During the first half of the sixteenth century the most 
neglected branch of British metal mining was copper. Little 
ore was mined, refined copper had not been made on a

1. Georgius Agricola, De Re Metallica, (Trans.H.C. and 
L.H.Hoover, 1912); the first edition, in Latin, was 
published in 1556.

2. Ibid., p.ii.3. R.L.Galloway, History of Coal Mining in Great Britain (1882), 
p.37: and Annals of Coal mining and the Coal Trade, 1st Series 
(31898);, pp.157-162; Nef , op.cit., Vol.l, p.26.
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commercial scale in this country, and there was as yet no 
native "brass industry1. The principal technical problem lay 
in the complexity and expense of the smelting process2. The 
successful development of copper mining and smelting required 
not only the introduction of new techniques but also an invest­
ment of capital wnich was substantial by the standards of the 
sixteenth century.

The government of Queen Elizabeth turned to Germany to 
supply both needs. There had been spasmodic attempts to borrow 
German mining skill from about 1450 onwards®, and Cecil tried 
to stimulate the development of the salt and glass industries 
by introducing labour from Germany and Lorraine respectively4. 
The new venture differed from the others not only in the scale 
of the operations, but also in the introduction of German

5capital as well as technique , and in the formation of a mono­
polistic company for the purpose, the first to be established

£for manufacture as distinct from trade .
The Company of Mines Royal, incorporated in 1568, developed

7 8copper mines in the Lake District and Cornwall , and built
gsmelting works at Keswick and Neath . The venture proved

- 4 -

1. H.Hamilton, The English Brass and Copper Industries to 180CTT9.26) 
P.l- .... ....... ... "' .........  ~~ ... .

2. Lead is the simplest non-ferrous metal to smelt, copper the 
most difficult. Pulsifer, op.cit., p.117; Lewis, op.cit., p.2% 
M.B.Donald, Elizabethan Copper (1955), pp.184-5.

3. Pulsifer, op.cit., p.55; Donald, op.cit., p.11.
4. Nef, op.cit., Vol.I, p.181.
5. There were English as well as German shareholders, Donald, 

op.cit., p.100. 6 . Ibid., p.7.
7. The company also mined and smelted lead in the Lake District: 

Ibid., pp.161,166; Collingwood, Elizabethan Keswick. 
quoted in Hamilton, op.cit., p.98.

8 . Donald, op.cit., Chapters 5,8,13.9. Ibid., pp.112-3, 136, 343. Hamilton, op.cit., p.89.



unprofitable, at least during the sixteenth century, but it
2

was technically successful, which stimulated the development 
of metal mining and smelting generally, as well as the manufact­
ure of copper and brass ware. That its effects on the former 
were not more immediate and widespread is due to several 
causes.

In the first place, the technical problems facing tin and
lead miners during the sixteenth century were less acute than
those of copper mining and smelting. The tin miners were only
just beginning to meet serious technical difficulties as the
progressive exhaustion of the richer deposits of stream tin
caused them to work the vein deposits and meet drainage prob-

3
lems as they went deeper. An inelastic demand was a more

4
immediate obstacle to expansion. There is some evidence,
including that of the "Valor Ecclesiasticus", to suggest that

5
lead mining was stagnant in the early sixteenth century, and
in well-developed fields the miners were no doubt reaching
the limits set by the inadequacy of their drainage devices.
But the organisation of the lead mines put a premium on simple

6
methods which, if wasteful like bole-hill smelting, suited 
the small partnerships of independent miners which were strong­
ly entrenched in the larger

1

1. In 1576 the cumulative debit balance was £32,000. Donald, 
op.cit., p.54.

2 . Ibid., Chapter 7.
3. Lewis, op.cit., p.9.
4. See below, pp. 9-10. During the Tudor price inflation the

price of tin fell in terms of the general price level. Ibid., 
Appendix J. 5. Salzman, op.cit., p.67; J.W.Gough,
The Mines of Mendip (1930), pp.64-5.

6 . See below,p.53.



mining fields1. Furthermore, the large quantities of 
monastic lead thrown on to the market after the dissolution 
of the monasteries must have caused a depression in the mines, 
and delayed the introduction of new techniques.

The difficulty of passing on technical skill which
£depended upon long training and seasoned judgment , particularly 

in chemical processes like copper smelting, was a further 
reason why the methods imported from Germany did not spread 
quickly. Most of the skilled labour of the Company of Mines 
Royal was German, and no adequate arrangements were made for 
the training of English workers. The government ensured that 
Englishmen were well represented on the "Courts" or governing 
bodies of this ani-similar companies, but "no amount of 
observation by a non-teehnically-trained person will make him 
adequate to take over and develop new ideas. When the
Germans died, their skill died with them and at the end of the

2Elizabethan period the mines languished." .

1̂  Salzman, op.cit., pp.43-9; Gough, op.cit., pp.96, 125-6'.
2. W.E.Minchinton, The British Tinplate Industry (1957), p.9.
3. Donald, op.cit., p.3.
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Associated with this technical problem was a financial one,
the need for the accumulation of sufficient capital in the hands

1

of investors who understood the conditions of metal mining. The 
nget-rich-q.uickn attitude of some mining investors could lead 
them either to throw their money away in rash adventures, or to 
provide genuine endeavours with inadequate financial resources. 
To meet this attitude half-way, companies formed in the late 
sixteenth and early seventeenth centuries were often granted 
monopoly rights. Despite this policy, industries requiring 
increasing amounts of capital were handicapped until the second 
half of the seventeenth century, when a downward movement in
the long-term rates of interest indicates that capital was2
becoming more easily available.

During the sixteenth and seventeenth centuries wealth
might be accumulated either from trade, or by acquiring land

3
cheaply and realising it at a higher price. The former process
was more important in the long run as a source of capital for
secondary industry, but the latter played a prominent part in

4
the development of coal and metal mining. A landowner who had
profited by the purchase of cheap land at the dissolution of
the monasteries, or after the sequestrations which followed the
sixteenth century rebellions or the Civil War, might be well
1 . "There were probably not more than fifty men"in Elizabethan—

England with sufficient wealth to finance single-handed the
largest colliery of the day, even if they had been able to
realise all their assets. '1 Wef, op.cit., Vol I, p.379.
M-inchinton, op.cit., p.6 . This was particularly the case

1690, W.fi.Scott, Joint-Stock Companies (1910-12)
. 1  . 3. M.Dobb, Studies in the Deveior>- ment of Capitalism (1946) ,pp.177-18^7-------------— “—

4. From the end of the seventeenth century, however, there was 
an increasing amount of merchant capital invested in copper 
mining. Hamilton, op.cit., pp.244-8.
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placed to develop mineral resources, particularly on his own
1

land, during the seventeenth century. The Wharton family acquir­
ed a large part of the Swaledale mining field, and no doubt 
some of the capital with which to develop it, in this way?

The Civil War had an uneven effect upon metal mining, and 
it is difficult to say, on balance, whether it stimulated or 
retarded its growth. There was an increased demand for many 
mefcal products, particularly for immediate military use. On the 
other hand, the war caused a waste of both national and private 
resources, including the actual destruction of mining plant at 
Keswick. Trade was dislocated, particularly by the blockades of 
the Tyne and the Humber. The sequestrations, although helping 
to accumulate capital in the long run, may have caused short­
term interruptions in the prosecution of mining ventures.

Also doubtful is the effect of changes in the law relating 
to the ownership of metallic ore deposits. Until the Royal 
Mines Act of 1689 any mines of base metal which contained gold
and silver, if the value of the latter exceeded the cost of5 6

refining, belonged by law to the Crown. Several joint-stock
companies for metal raining were established during the first

7
two decades after 1689, which might suggest that the Royal
1. Nef, op.cit.,Vol I, p. 142, Vol II, pp.4 and ~5'2'. ~
2 . See below,pp.26-7. 3. Hamilton, op.cit.,p.5 5 .
4. ETef, op.cit., Vol I, pp.68-9.
5. According to another interpretation of the law, if there 

was more than a "negligible" trace of gold or silver.
6 . Before 1566 the Crown sometimes claimed the ownership of all 

metal mines. Donald, op.cit., Chapter 6 ; Ifef, op.cit., Vol I 
pp.266-8. The 1689 Act provided that no mine of copper, tin 
lead, or iron was a royal mine even if it contained gold or’ silver. Hamilton, op.cit., p.64.

7. Scott, op.cit., Vol II, pp.443-458.
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Mines Act removed a serious obstacle to the progress of these 
industries. But the claims of the Crown had long been ignored 
in practice, perhaps because of the difficulty of determining 
for legal purposes whether the appropriate proportion of a 
precious metal was present, or perhaps because of the disinclin­
ation of the Crown to press its claims in the face of the grow­
ing individualist spirit of the age. In the lead mines of the
north of England there is no evidence that the 1689 Act had2
any significant effect.

Finally, a most important reason why the full impact of
the technical changes was not felt in most metal mining areas
until well into the seventeenth century is to be found in the
general progress of the early industrial revolution, and partic-

3ularly in the development of some metal-using industries. The
Company of Mines fioyal had some difficulty in disposing of its
copper output in its early years, because the copper manufact-
uring and brass industries were in their infancy. The period of
rapid expansion in both copper mining and copper and brass

5
manufacture began late in the seventeenth century. The Stann­
aries were relatively stagnant during the period, roughly from 
tne late sixteenth to the middle seventeenth centuries, when 
some traditional uses of tin, e.g. for pewter and bronze! were

1. Ifef, op.cit., Vol I, p.266.
vVa3 a mar :̂e(l increase in copper mining activity after 1689, when sorae important new deposits of copper were dis­

covered. The Royal Mines Act encouraged the formation of 
companies competing with the Company of Mines Royal and the 
Mineral and Battery Works (merged in 1668) which had hith­
erto had monopoly rights in certain counties. Hamilton, ou

a ° •»PP*61-6,101. 3. Mef, op.cit., Vol I, pp.169-1714. Donald, op.cit., pp. 227,259 et seq..
• . Hamilton, op.cit., pp.138-9. 6 . Ifef,op.cit. Vol I, p.166.
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10
declining in importance, and new processes, creating new

ure of tinplate, had not yet been successfully developed.
Similarly, the fortunes of lead mining, by far the largest

2
branch of non-ferrous metal mining, were closely bound up with 
the progress of several of the industries which grew rapidly 
during the early industrial revolution; In the manufacture of 
salt, glass, paint and pottery, and in shipbuilding, lead 
found a variety of uses, some of which involved the development
of new processes, e.g., the rolling of lead to produce suitable

4 . 5 sheet lead for sheathing the hulls of ships. The uses of lead
which had developed by the eighteenth century are shown in the
diagram on page eleven.

1. Articles were being made in Britain from tinplate imported 
from Germany by about 1500. From 1623 there were a number 
of attempts to manufacture tinplate in this country. At 
least one of these was technically successful, but failed 
because of high production costs, and the industry was not 
established commercially until the beginning of the 
eighteenth century. Minchinton, op.cit., pp 1-13

2 . During the reign of Charles I, the annual output of lead in 
England and Wales was estimated at 12.000 tons. Tin

demands for tin, of which the most important was the manufact-

3 .:
4. Known a3 milled lead.
5. Scott, op.cit., Vol III, p.106.
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Chapter II : The Early History of Lead Mining jn Swaledale
- i -

Swaledale, the moat northerly of the Yorkshire Dales’̂ is a 
narrow, steep-sided valley, stretching some 30 miles from the 
wall of .aigh fells which forms t.ie watershed "between the Swale 
and the Eden on the west, to Hichmond, where the river passes 
suddenly into the open plain. The valley has been created by 
the ex’osion by water and ice of a plateau built up of rocks of 
the Yoredale Series. A succession of beds of limestone, shale, 
and sandstone, with some chert, can be traced from the lowest 
observable bed, the limestone below the Hardraw Sear Limestone 
to the base of the millstone grit which caps the highest fells.

The upthrow of the Dent and Craven faults has tilted the
Yoredale strata towards the north and east'! but thi3 pattern
has largely been obscured in upper and middle Swaledale by the
effects of faulting and by local inclinations of the beds. In
general, the latter rise from the Lane End and West Stonesdale
mines, xvest and north of Keld, to the west side of Gunnerside
Gill, a feature which has markedly affected the problems and 
fortunes of mining.

In some of the fault-fissurea, which have vertical displace­
ments ranging from a few Inchea to two or three hundred feet

£  i - o ^ eof13t h r ^ i o 1 i ^ r1 ^ v  *2& T J p 5s s z :— ■ 

4 l o a f f i i ^ ' M , ^ . £ i £ g£ r h * S ^ j j o r t h ^ e a t
specially in the Blakethwaite Mine. See below, pp.123.3 .



galena, the sulphide of lead, has been deposited. Other vein- 
filling materials are the gangue minerals, calcite, barytes, 
and quartz, with some witherite and fluorspar, and the breccia 
derived from the adjacent strata. Some ore has been deposited 
in flots or flats, horizontal deposits found in association 
with some of the veins, particularly on the south side of the

- 13 -

Swale.

The productivity of the veins varies, in part, according 
to tne throw of the vein and the nature of the strata. In the 
shale and softer sandstone the hade, or inclination from the 
ve tical, of tne \rein usually increases and the fissure narrows. 
In a hard bed the vein is generally wider and less likely to be 
filled in by broken pieces of the adjacent rock. Most of the 
ore, therefore, has been deposited in the veins between walls 
of limestone and chert. Mien the throw of a vein is more than 
a few fathoms, the limestone beds may be opposite shale or 
sandstone and the fissure may have been choked by crushed 
shale or sandstone before mineralisation! In consequence, 
veins with a considerable displacement are usually unproductive, 
although there are exceptions to this rule of which the most 
notable is the Friarfold Vein, which, with a throw of about 28 
fathoms, has been one of the richest in the area.
■L. cleologloai Survey, Hall erst ang,pu.rfi^rr^r^~~'~— —— ----- -
^  fiesource^ vh? Special’Reports on Mineral• ourceb, Yol 26, Lead and Zinc 0rpc« n-p Dnrhnm v̂ wi__ . "

faiBerbjrahire (192aT.' B.aO.----- ~  22̂ 1̂
* ?:?le?ale 3hale and sandstone were known as "plate" and

4 r J 1  V terms which are frequently used below.
' °f the Horther” genuine Onfield, Vol I


















































































































































































































































































































































































































































































































































































































































































































































