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Introduction

In the latter half of the 12th century money supply in England increased by a factor of at least four, with perhaps £250,000 in circulation by 1205.1 The increase, and the subsequent inflation, has been presented as evidence for a growth in exports drawing silver from continental mines into the English economy, with no consideration of newly mined silver from national sources.2 

References to the mining of silver in the Northern Pennine ore field, near the Scottish border in adjoining parts of Cumberland, Northumberland and County Durham, during the 12th century have appeared in a number of antiquarian publications but were largely discounted, particularly by economic geologists, as recent history suggests that the ores were low in silver.3 

In the 12th century the ore field was under the jurisdiction of two major lords. The English Crown held Tynedale, 56 km to the east of Carlisle, and appears to have controlled the minerals in other lordships to the north-east between the rivers Derwent and Tyne, with the workings referred to collectively as the ‘mine of Carlisle’. East of Tynedale, the lands bounded by the rivers Derwent, Tyne and Tees, along with the minerals, were held by the bishop of Durham. No production figures as such have survived from that period, if they were ever recorded, but there are secondary indicators. I shall suggest below how they can be interpreted and used to provide credible estimates of silver production which can be set against the increase in money supply.

The evidence for silver production

In 1130 £40 was due from William and Hildret for the farm of a silver mine, later referred to as the ‘mine of Carlisle’, and the amount paid was entered in the Pipe Roll of the Exchequer. Also entered in the roll was the 100s. paid by the burgesses of Carlisle for the ‘old’ farm of the mine (de Veti firma Mineirie Argi) for the year, or years, prior to 1130.4 These entries are the first in a series, entered in the Pipe Rolls, which from 1158 provide a continuous record for the ‘mine’.5 The discovery and exploitation of silver is confirmed by Robert of Torigini who noted that in 1133 the miners paid the Crown £500 per annum to dig the metal from the bowels of the earth.6  

Unfortunately these early indications for the rapid exploitation of a rich source of silver are interrupted by the disruption of King Stephen's reign, when the Scots moved south to occupy the border counties of Cumberland and Northumberland. Continued exploitation under the Scots is suggested by the significant amount of coin minted during their occupation and the occasional grant by David, King of Scotland, out of revenue ‘from his mine of Carlisle’.7 It is only after the accession of Henry II and the withdrawal of the Scots that there were further returns to the Exchequer. No such returns are available for the bishop of Durham’s estates. For those mines we must rely on the occasional chronicle reference and returns to the Exchequer during vacancies in the see.

Interpreting the evidence for the ‘mine of Carlisle’.

The figures available for the ‘mine of Carlisle’, are the farm of the mine; the issues or profit for the two years, 1184 and 1185, when the farm was not let; the quantity of lead occasionally sequested by the Crown, the value of which was allowed against the amount due for the farm; and the sum allegedly paid to the Crown by the miners in 1133. The issues provide the best starting point for calculating production. However, we first need to establish what is meant by issue (exitu) in relation to the ‘mine’. Issues are effectively the profits to the Crown. They can be either the output, as mined, less expenditure, where the mine is worked directly by the Crown, or that portion of the ore reserved to the Crown where the mine was worked by a second party. There is no evidence that the ‘mine of Carlisle’ was worked directly. In fact the Crown distanced itself from operations, allowing the miners a degree of autonomy and the right to work the mine according to custom.8 In return the miners paid ‘each ninth disc (dish) dug’ to the Crown.9 With the church having already taken its tithe, that ninth dish represented a tenth part of the produce.

The value of the issues are available for two years only. In 1184 the keepers (custodes) rendered account of £61 11s. for the issue of the mine.10 In the following year the amount was £73 9s.11 These figures represent the profit to the Crown on a tenth part of the produce after deduction of expenses. Neither the expenses nor the means by which the keepers disposed of its portion of the silver bearing ores are accounted for in the Pipe Roll. On the one hand the keepers may have arranged for the ore to be smelted and refined, sold the lead recovered and had the silver coined at the mint in Carlisle. Each stage would incur costs, deductible as expenses. Some estimation of the expenses can be made by comparison with those later incurred in the Devon mines. However, without knowing the proportion of silver to lead in the ores mined it is difficult to estimate the value of the metals recovered, although later assays do suggests values in the range 62 to 421 ounces per ton of metallic lead (1730 to 11747 ppm).12 

Using a wide spread of silver values allows us to consider the implications for production of both silver and lead. Assuming that the keepers smelted and refined that portion of ore due to the Crown, it is possible to estimate the amounts of silver and lead which might have been produced from ores of 62 and 421 ounces per ton, using figures gleaned from the accounts of the Devon mines in 1307/8.13 These are tabulated below.

Table 1
Estimated production levels.

In 1184 – 

at 62 ozs/ton - 7290 ozs of silver and 104.5 carreta of lead.14
at 421 ozs/ton - 7374 ozs of silver and 15.11 carreta of lead.

In 1185 – 

at 62 ozs/ton - 8699 ozs of silver and 124.79 carreta of lead.
at 421 ozs/ton - 8800 ozs of silver and 18.03 carreta of lead.
On the other hand the issues may result from the sale of that portion of the ore due to the Crown. If the sale realised the full value of the ore, its silver and lead content less the cost of smelting and refining, then the profit from the sale represented production levels in line with those calculated above. To sell the ore well below its true value, as happened with tithe ore in the Devon mines of the late 13th / early 14th century, would represent a significant loss to the Crown and is therefore unlikely.15
With a range of possible production figures now available to us for the two years when the issues were in the hands of the keepers, we move on to estimate possible production for other years based on the farm of the ‘mine’. The farm was a lease of Crown income, i.e. the issues. If it was to be attractive the amount paid for the farm would allow the possibility of a moderate level of profit to the individual(s) taking the lease. As Alan, the moneyer at the Carlisle mint, and Richard, one of the keepers in 1184 and 1185, were willing to pay £100 for the farm in 1186 suggests that production was possibly rising and they felt able to make some profit on a lease at that price. Conversely, when William, son of Erembald, relinquished the farm, having given £145 for it in 1183, the implication is that production was falling prior to 1184. Therefore whilst we might expect the £100 paid in 1186 to reflect something less than the value of the potential profit to the Crown, particularly as Alan and Richard continued to hold the farm at that amount until 1189 without incurring any debt; the sum of £145 in 1183 undoubtedly over-represents the value of those profits. However, the further forward or back in time we go the more speculative the linkage is between the farm, the level of the Crown profit and any estimate of production which might be based on the farm. 

By taking the amount paid for the farm as an indication of the value of the portion due to the Crown and expanding it to provide values for total production, as for the two years when the issues from the Crown’s portion were in the hands of the keepers, it is possible to estimate of production for the ‘mine’ from 1130 through to the early 13th century. Whilst no figures are available for the period when the area was in the hands of the Scots, 1135-1157, the value that Robert of Torigini put on the portion due to the Crown in 1133 can be expanded to provide an estimate for total production shortly before the occupation.

The very much higher value of the silver compared, weight for weight, with the lead extracted from the ore of the ‘mine of Carlisle’ has a direct impact on an estimate of production levels from the mine. The value of the ore received in the portion due to the Crown and consequently the profit, and the value of the farm, is dominated by the high value of the silver. It is evident from the estimates for 1184 and 1185 (Table 1 above) that there is consequently little difference in the quantity of silver produced from the ores whether they yielded 62 or 421 ounces per ton. However a much greater variation is possible in the amount of lead which might have been produced. If production in the late 1130s through to the mid 1160s was based on low silver it is hard to see how even the growing market of the period could absorb the amount of lead which might be produced by the refining process without depressing prices. Yet prices remained bouyant and did not fall back for another twenty years.16 The presumption must be that, at that period, ores with high silver values were being worked. By 1181, however, we have evidence for the increasing production of lead when the amount of lead taken by the Crown under its right of pre-emption was approaching that which would be produced from ores yielding the smaller amount of silver. 

Using the evidence above we can identify three production peaks for the ‘mine’. The first occurred in the final years of Henry I’s reign, possibly peaking at a level of from 54,000 to 59,000 ounces of silver per annum in 1133 with production probably declining during the Scottish occupation. Production then rose again during the first decade of Henry II’s reign to reach a lower peak, at from 36,000 to 39,000 ounces, in 1166. Thereafter it declined, probably slowly at first but then rapidly after 1179, to reach a low of around 7,300 ounces of silver in 1184 before recovering to a minor peak of about 11,000 ounces in 1186. Decline then set in once again and by 1212 silver production was possibly little more than 700 ounces per annum.

Interpreting the evidence for the bishop of Durham’s estates.

Unlike the ‘mine of Carlisle’, the indicators which might be used to estimate production levels for Durham do not constitute anything like a continuous record. The mines lay outside the jurisdiction of the Crown, which had no call on their produce except during vacancies in the see when their profits were entered in the Pipe Roll. Those entries are supplemented by occasional chronicle references. Therefore only isolated figures are available and interpretation of these is dependant on whether the bishops were working the mines themselves or letting them to the miners, and in the latter case whether they took their profits in ore or as a fixed farm. 

During the 1140s the profit taken by the bishop amounted to some 360 pounds of silver (argentia tria magna) per annum which has been described as a farm.17 In which case production was approaching that of the ‘mine of Carlisle’ at around 43,220 ounces of silver. Twenty years later the farm was in the hands of Cristien, the moneyer at Durham. No hard figures are available for Cristien’s tenure but Allen provides us with a useful estimation on the output of the Durham mint at that period. Based on the total number of dies used, a maximum of about 80,000 pennies (that is £333) were struck in a five to ten year period around 1167.18 Such low minting levels do suggest that output was predominantly lead. Confirmation of that comes when Durham was in the hands of the Crown after the death of Bishop Hugh de Puiset in 1195. 

The best detail then available is for the year ending Michaelmas 1196.19
For making at the mint
£130 13s 8d

In smelting the ore

£16   3s 2d 

In purchasing lead for the 

profit of the king
£27  11s 0d

Profit of the lead bought
£40

Bullion - the profit of the 

ore and the mint
£174  -- 4d

Whilst there is no evidence of a farm at this time, it is not known if the mines were worked by the bishop or by the miners under some form of lease. The latter is suggested by the wording of the second line of the Pipe Roll account above which reads Et in custamento ardendi minam xvj li. et iij s. et ij d. per idem breue and can be translated as referring to the expense of smelting the bishop’s portion, due by custom from the miners. Such an arrangement is suggested by the purchase of additional amounts of lead. If the mines were being worked directly then such a purchase would not be necessary. 

Given that the mines were being worked by the miners on their own account, we have no idea of the size of the portion reserved to the bishop nor can we state that the £174 - 4d. in bullion represented the silver recovered from that portion. The bullion included silver recovered from the lead purchased, in addition to that from the customary ore, plus the profit from the mint which was not necessarily dealing with mined silver alone. At worst it represents the total production of silver from the Durham mines, at best perhaps one tenth of that production. Whichever is the case the position in 1196 was much better than that in the early part of the 13th century when metallic lead predominated and only meagre profits from the mint were accounted for when the county was again in the hands of the Crown.20
The available figures do not allow for much beyond an indication of a peak in the 1140s, a possible lesser peak in the last decade of the century, followed by a decline to low levels of silver production in Durham by the early years of the 13th century. At around 43,200 ounces of silver per annum, the first production peak was significant. It came shortly after that in the ‘mine of Carlisle’ at a time when the latter were in the hands of the Scots. The indications are that silver production during the 1160s was at a low level and that a possible second peak, indicated by figures for 1196, was no greater than 20,904 ounces.

Conclusions

Whether they are considered as a group or individually, the Northern Pennine mines were probably the largest silver producers in England and Wales during the medieval period. At their peak in the 1130s and 40s they contributed up to 59,000 ounces and 43,200 ounces of silver per annum for Carlisle and Durham respectively, although a significant portion of the former went north into the Scottish economy. The subsequent decline in output with lesser peaks in production at intervals through to the end of the 12th century, is indicative of the early exploitation of shallow rich deposits followed by a shift to lower grade ores marked by increased production of lead as a by-product. Estimated production for the ‘mine of Carlisle’ was around 800,000 ounces for the period 1130-1158, 900,000 ounces for 1158-1200; and, for the Durham mines, 855,000 ounces between c.1130 and 1200. A total of around 2,255,000 ounces, worth nearly £188,000.

At the levels suggested above silver production from the Northern Pennines was of considerable significance. On the evidence of the recoinage of 1158 and the number of minting dies used subsequently, Allen has already suggested that ‘the English silver currency may have doubled between 1158 and 1180’. If, from a base of no more than £80,000, we add in the estimated production from the Northern Pennines which, for the ‘mine of Carlisle’ alone in the second half of the 12th century amounts to from £72,340 to £79,243, the effect of newly mined English silver becomes evident.21 By 1205 the coin in circulation is estimated to have reached around £250,000 (an increase of up to 2,280,000ozs) despite heavy losses in funding martial ventures on the continent; growth which can largely be accounted for from Northern Pennine production.

We must also consider silver production against the evidence for a strengthening export trade in wool and textiles in the second half of the 12th century. If, as suggested by Harvey, that evidence is based on the increase in money supply in England, then the contribution of the Northern Pennine mines must undermine the perceived strength of exports at that period.22 However, the increase in the 13th century, the possibly doubling of coin in circulation between 1210 and 1247, cannot have been supplied by newly mined English silver as new sources in Devon were not opened up until the end of the century, and it is to this period that we should look for significant growth in exports of wool, cloth and tin.

Any future reassessment of the state of the English economy at the turn of the 12th century will have to take into account the net gains from English silver production in the preceding century and the legacy left by the Northern Pennine mines.
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