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The attitudes associated with Roman infiltration of the upper reaches of northern Spain are best described by the words of Pliny: “Like conquering heroes the miners contemplate their triumph over nature.”
This cannot be argued against as again and again the Roman Empire faced great odds in their manipulation of nature in order to make profit or expand territory. Aqueducts for instance often provided an otherwise un-attainable supply of water allowing communities to form in areas that were otherwise barren. So too, aqueducts, the building of which is a lavish and time consuming undertaking, appear in some of the mining sites of Northwest Spain. This in and of itself is a testament to the exploitation that must have gone on there. This paper is meant to analyze that exploitation through the understanding of mining processes and  by evaluating archeological mine sites.

The Iberian Peninsula was rich in its mineral sources and there are several primary source accounts confirming this. Strabo as told to us by J.C. Edmonson “refers to the great abundance of gold, silver and other metals that existed between the Tagus and the Artabrians in the far north of the peninsula.”
 Edmonsoon also quotes Pliny in reference to Tagus. Pliny gives us a good idea of the scale by telling us the amount of gold found there: “20,000 pounds …this quantity of gold was equivalent to 84,000,000 sesterces at contemporary (1987) prices, an enormous sum.”
 And this is just an account covering a specified period of time. The rich mineral deposits were no doubt a large impetus behind the Roman presence in Northwest Spain.


Though the literary sources do provide support we cannot rely wholly on them or trust their accuracy completely. It is therefore important that an evaluation of several archeological sites in Iberia be made. There are several factors that make this evaluation difficult however. We are looking at only a select number of sites from which can only be taken a general idea of Roman mining. Secondly, some mines continued to be worked since the stage of Roman presence wiping away the evidence that was left behind. Third some types of mining leave little evidence to begin with, for instance alluvial and surface mining. This in particular may suggest that alluvial mining was not prominent when in fact the opposite may be the case. Edmonson tells us that while we do find some slag, much of it has been reworked, so even that cannot always give us an accurate representation for the scale of mining. Mines are also difficult to date as there are not many artifacts found around them.


It would be valuable to develop a general understanding of mining processes and geology. John F. Healy gives us a good description of these things. In the introduction to his chapter on geology he begins by telling us of the limited knowledge that the Romans possessed of geology. With that knowledge we can surmise that their approach to exploitation would yield more environmental degradation than many practices today. If the Romans indeed had a better understanding of geology and specifically rock and mineral formations they would not have wasted time on fruitless surveying projects.

Healy also gives great definitions of the types of mining that occurred. “Although the Romans inherited the basic mining techniques from their predecessors, especially from the Greeks and Egyptians, they added new ones and generally developed mining technology.”
 Iberia would become a great source for precious metals in the Roman Empire. 


Healy first describes placer mining for us. This type of mining as well as the others that will be subsequently listed will also be discussed in accordance with specific sites later in the paper. Romans sought the use of water as a means of flushing minerals out of certain deposits. It is here that we see the aforementioned aqueducts come into play. At many of the site, whether due to high elevation or climactic reasons water supply was insufficient. Placer mining which uses the method of hushing relies on large amounts of water. Aqueducts and holding tanks, as well as dams were used to create a means by which layers of material could be churned up, allowing “overburden” to be swept away leaving behind the metal rich deposits. The next process that would then take place is called ground sluicing, in which water would be run constantly over the deposits removing further debris and unwanted detritus. The final form or step in placer mining outlined for us by Healy is hydraulicking. Here he speaks specifically about a site called Las Medulas, a site also discussed further by other historians whose studies we will cover later. 


It is through his account for this site, and the process of hydraulicking that we re-iterate the scale of mining exploits. “About 34 million litres of water were delivered by three major aqueducts at Las Medulas in at least two distinct ways.”
 The water was again run continuously over a specific area in a jet like fashion. This process leaves behind evidence in the form of gullies. This process also uses tanks to remove unwanted material.

A second form of Roman mining was that of opencast mining. Here Healy sites Strabo’s descriptions of the method. “In the case of the Tarbelli the ‘mines’ were pits dug to a slight depth and from these ‘slabs’ of gold were obtained in a very pure state.”
Gold in these cases was fairly shallow in the ground and fairly easy obtain.


Underground or, deep vein, mining is the third type of mining, and for this type the implementation of tools and technology was again incorporated. It is the type of mining we are most commonly familiar with thanks to popular media. This method uses picks to eat away at the rock surface and obtain the metals. “At first the miner picked vertically, but soon cut deeper into the side of the vein, where the rock would split at the contact, so the striations on the side walls become more and more diagonal.”
This example comes from a specific site at Linares in Spain; it gives us a good idea of the methods. Roman deep vein mines took two shapes, square and circular. A mine in Britain called Dolcauthi exhibits the square shape as well and therefore becomes a good model of comparison.

Within these deep cast mines existed what is termed galleries. “The Romans drove galleries with some means of communication between them from a central shaft or shafts.”
 These galleries were often numerous in the Roman mining sites but are not consistent in their appearance. Healy quotes Diodorus Siculus and it would be beneficial for our understanding to do the same.

These men, opening shafts in a number of places and digging deep into the ground, seek out the seams of earth which are rich in silver and gold; and not only do they go into the ground a great distance, but they also push their diggings many stades in depth and run galleries off at every angle, turning this way and that, in this manner bringing up from the depths ore which gives them the profit they are seeking.


Many artifacts that support this kind of mining have been found at the Rio Tinto site in Spain including Roman miners iron picks and hammers. Other evidence at the Rio Tinto points to the use of slave labor. One tunnel created at a Rio Tinto site is an arched mine gallery of which we were informed by Healy the sides were worn smooth by the miner’s shoulders. Another account explains that the ore in these tunnels was passed from man to man in the dark shafts the men near the opening being the only ones to see the light of day. The mining was intense and involved a lot of manpower in dangerous cramped conditions. No doubt these accounts are further evidence of the scale of Roman mining.

Just as the aqueduct would allow for mining in areas where water was insufficient, so too were forms of technology used in areas where water was problematic. When The Romans mined in areas that were below seal level, or encountered underground water flow they did not allow it to stop their exploits. Instead they such machines as the Archimedean screw and the water wheel, these tools were employed when buckets and bailing were insufficient. Healy again quotes Diodorus Siculus in his description of the Archimedian screw: “an exceptionally ingenious machine by which an enormous amount of water is thrown out, to ones astonishment, by a means of a trifling amount of labour.”
The Romans would not allow the most troubling of natural barriers get in their way, working at both the highest and lowest of altitudes. The cross cuts for creating diversions for water etc. also etched the Roman mining landscape.


It is here that we may turn our attention to particular sites in detail so that we may get a better understanding. Thanks to the efforts of a number of authors who will be mentioned throughout this evaluation, we have a good understanding several sites. One evaluation covers the sites Montefurado, Las Medulas and Puerto del Palo. At these sites we can see the three types of mining that were outlined earlier in the paper. A fourth set of sites situated around the Rio Duerna will also prove insightful and will also give us great support in our understanding. We will first focus our studies there.

This area around the Rio Duerna, which D.G. Bird and R. F. J. Jones pay special attention to is unique in that it they have been nearly untouched since the Roman period. Therefore the evaluation of these sites will give us a better understanding than most. “The area of this survey lies to the south of Astorga and immediately north of the mountains of the Sierra de Teleno, of which the highest peak is Teleno itself at 2,185 metres.”
 This area is also known as the Duerna valley. At these sites we can gain a better understanding of the methods already mentioned.
The basic method employed by the Romans was to tap a suitable source of water, bring it by means of aqueducts to the site to be worked , and there use it to break down the deposits. This usually involved the process known as hushing (the use of a rush of water to loosen and wash down poor grade material), and we have described as a hush-gully, any channel in a mine which appears to have been created by or for this process.


Following the hushing, ground sluicing was used at the sites. Bird mentions the suggested use of gorse and heather given to us by Pliny to strain out fragments of gold, but then quickly offers an alternative. He suggests that perhaps at this point in the mining the use of washing tables was employed. Washing tables caught heavier metals such as gold an allowed them to settle while other debris was carried over the top.

The deposits in this area are even softer than those at Las Medulas which we will discuss later. At these sites water was more prevalent and the construction of massive lengths of aqueduct was not needed, we therefore see smaller sections here. At these sites much like the sites that will be discussed later “The Romans concentrated their mining activity high up the Duerna valley, so as to attack the richest alluvial deposits.”
 The sites in the area of the Duerna were worked through several steps, evidence for the first of which is often erased by the steps following. The use of dams and aqueducts also appears at these sites and gives us a better understanding of how much the landscape was changed. “The dam must have been used first to hush away a few metres of topsoil and so clear the way for the mining work. Then it will have served to control the water for the ground-sluicing which was used to win the gold.”
 This process was repeated over a few times eating away at the hill.

There is another particular site that is of much interest and at it we see a lot of evidence for Roman mining, it is los Castellones. The site is used By Bird as a template for other mines in the area. “To the east are three tanks, various gullies and a large opencast, and to the west two dams with a system of gullies radiating from them.”
 The opencast was cut in an area a hundred meters across, and its sides still remain too steep to support vegetation. Bird also notes the presence of what he believes to be washing tables at the site. The hush gullies at the site are quite large. The aqueducts seem to span over several periods of time having been built in different areas as exploitation progressed.

We are also provided by Bird, with at general outlining of the phases of mining. He begins by telling us that the general practice was to work from the bottom up. This would help to explain why lower phases, or the most early phases of mining have been destroyed.

The supposition that much of the alluvial has been totally worked away is confirmed by the mounds of it among the rock piles, which all lie roughly equidistant from the present scarp, and seem likely  to mark the original limits of the spur, especially since the intervening area is filled with similar rock piles resulting from the activity.


An aqueduct which is built in the same area also shows evidence for changing phases of development when it takes a 90 degree angle in its path. We can make a supposition that the aqueduct was diverted to a new path after the first site it was meant to work had been exhausted.


The second phase of work at this site caused the building of three hush tanks. With the employment of these hush tanks the ‘over-burden’ from the opencast was carried away. Evidence for the scale of debris moved from the site shows below the washing tables where the rocks that washed down and blocked the channels were removed and piled at the sides. 


In the third phase we see the implementation of new aqueducts at even higher levels. At the same time the mining practices changed. “Whenever the changes in water supply took place, there was now a definite change in the working method, and the earlier system of tanks around the top of an opencast was abandoned for a combination of dams and hush-gullies.”


A particular mesa in the area was eaten away on all sides by exploitation. At a similar site mentioned later exploitation is taken even further. “The lack of surviving traces is probably attributable to the mesa having been completely worked away, for it seems likely that the idea was to attack a central area by undermining it from both sides by a means of long circular gullies.”


The type of mining at these sights we can see, without doubt, dramatically changed the landscape where they took place. As was noted entire hillsides and mesas were destroyed. In the next section three more sites will be discussed in detail. The aforementioned Montefurado, Las Medulas and Puerto del Palo.


The first site is Montefurado, where “broadly the bedrock consists of highly distorted strata of Cambrian slates and mudstones, which at several points have been subject to strong mineralization.”
 As you go along the river in the site there is strong evidence of placer mining through the presence of pits. At this site controversy is raised in its dating process. Several historians have argued that the site has no sign of being Roman, but Lewis and Jones disagree. They argue first and fore mostly with logic. If Montefurado was one of the best sites in the peninsula for mining precious minerals then the Romans would have known about it. “Moreover, among the mining areas of the Sil valley, Montefurado appears to have been one of the richest and could therefore hardly have been ignored.”
 

At the site one particular tunnel becomes a specific interest of many historians. There is an argument again of its origin. Lewis and Jones instead decide it to be an opencast mine. Their argument is supported by the angle at which the gap is cut as well as its size and the speed at which erosion must have taken place. “Once the rock-gap through which the Sil runs is understood to be a man-made cutting, then it is possible to explain how the site has come to have its present shape and appearance.”
 At this site it may even be construed that the area was mined below the original river level, using dams to hold back and divert the water. There is an eight or nine meter drop at the site which helps to suggest this. Then, these two suggestions, first for mining below river level, and the coinciding drop, help to account for the lack of an ancient dam, with the explanation that more modern dams would have been built in the same place. Silt has made it difficult to evaluate the site more accurately. The mining was on a great scale however, and there is no doubt that Roman mining took place at Montefurado “at Montefurado we are dealing with a more sophisticated stage in which Roman miners worked not merely the placers but also traced and attacked part of the parent ore body from which they derived.”


Moving on, “About 40 km from Montefurado up the Sil valley lies one of the largest and most distinctive outcrops of the quaternary alluvial deposits of the region.”
 The topography at Las Medulas resembles that of the badlands with layers that vary greatly in their coarseness. This may make it more difficult to study as the variation in layers as well as some of them being heavy in sand and clay has contributed to erosion. In this geological environment gold would only exist in certain layers so a lot of soil was moved around to get to a specific layer. There is no doubt then that the topography changed a lot at this site due to mining. This site is easier to date because they have found “Neronian” artifacts around it. 

Perhaps the grandest discovery at this site though, is its aqueducts. “Judging from the numerous large and small opencasts in the area, it is clear that a considerable portion of the ridge has been removed by hydraulic action.”
 Support for the use of water in mining, as well as the scale of the removal of debris through citing the presence of tanks and channels is taken even further here, being supported very strongly. Numerous water channels, tunnels and gullies run throughout the site, all created by the mining done there. We are also given a detailed description of the size of the tanks and channel of the aqueducts as well as where they lay. A length of 50 km is given to the aqueduct by our authors based both on their evaluation and ‘local tradition.’
 The aqueduct ran over some very difficult terrain. Without this extreme form of exploitation the site would be difficult to mine. Records like this, given by archaeologists and historians, help us to understand just how lavish the funding needed to support the building of aqueducts would be. There must have been a large Roman presence. It is again important that we remember the strength of archaeological evidence at these sites, as they have remained in fairly good condition. “The site is an archaeological fossil formed at the moment the aqueducts ceased to flow, for the height of the Medulas site prevented later large-scale exploitation unless conducted by hydraulic means on a similar scale.”
 “The Roman mine of Las Medulas typifies the large-scale exploitation of the gold deposits of Imperial times.”

It is apparent that c. 34 million litres of water a day delivered by the three major aqueducts was used in at least two distinct ways. First, it was played directly on the deposit itself in a continuous stream, in exactly the same way as ground sluices were used in the nineteenth century… Secondly the numerous smaller tanks were used in the practice of hushing …to remove overburden, a particular problem on the site of Las Medulas.


By studying the tanks built to process the soils as well as the gullies created by other mining practices we can understand the mining methods. The aqueducts and tanks were built moving across the landscape as certain areas were exploited to their limits. The authors believe that with their strong evaluation as well as with the comparison to Dolaucothi that they can give us an idea of the time covered in each phase of mining at the site. 

The three opencasts that lie along the aqueduct line on the south slope of the south ridge took at least eighteen years to be excavated; the second period probably lasted no longer that a season or so judging from the size of the accompanying gullies; the last period must have extended for a considerable time owing to the different style of working.
 

It is clear at Las Medulas that though occupation associated with mining pursuits may not have been that long, that they did make an impressive imprint on the landscape. 

The next site is Puerto Del Palo which is a watershed. Here they re-use the term Montefurado, and it is important that we separate the two. “It lies on the northern watershed of Asturian Mountains, amid the upper tributaries of the Rio Navia.”
 The name of a tributary of the river system itself testifies of the rich deposits of the area being named, Rio del Oro. A reservoir which now exists there has made it difficult for recent evaluation. The Montefurado is a tunnel that historians have speculated, is clearly an aqueduct. “The Montefurado tunnel serves the lower of two aqueduct systems that can fairly be claimed to represent one of the most outstanding examples of hydrological engineering known in the Roman world.”
 They again cite the presence of hushing tanks to support the evidence for Roman exploitation and specified mining processes. This particular site required great engineering because of its height. Aqueducts were again utilized as there was not a great enough source of water. “So carefully engineered and aqueduct system, which tapped the water from one river valley and passed it to another, must have been designed to serve a mine at the 1,000-1,100m level, i.e. at too great a height to be served by the Rio Pumarian system( a tributary system on the western side of the mountain.)

“The main opencast is so massive in scale that there is an initial temptation to dismiss the site as a natural formation.”
However we see hushing tanks and other archeological evidence that tells us that it is man made. The space is over 200 meters deep.

The scale of exploitation in the Northwest may explain Augustus’s involvement in the region. The area was placed immediately under a procurator as well as the Roman army. The auxiliary bases of the northwest can be compared to those at Rio Tinto. 
Asturian and Galician gold mines were the most important in the empire, serving as the essential source of the raw material necessary for guaranteeing the monetary system that Augustus based on gold and silver. These mines were worked for approximately 200 years as ager publicus (imperial domains) under the direct management of the state.


Roman presence and mining changed the northwest landscape in many areas. “In the case of the Iberian Peninsula, Roman involvement introduced various forms of occupation and exploitation that have left visible and even aggressive marks of progressive intensification.”
 Not only did mining carve the landscape, it also spurred the construction of communities. Along with those communities came the agricultural production to support them. “The scope and scale of the social and landscape changes that took place in Roman Iberia are most visible in those districts where mining was the primary economic activity.”


The overall goal of this paper was to outline the types of mining that went on in northwestern Spain in Roman times and then discuss the environmental impact of that mining. There is no doubt in my mind after studying the mines covered in this discussion, Las Medulas, Montefurado, Puerto del Palo, and the sites of the Duerna valley. At these sites it is clear that Pliny’s words “like conquering heroes the miners contemplate their triumph over nature,”
are exemplified. It is clear through the many gullies, channels, tunnels, opencasts, dams and aqueducts that the Romans would not allow anything within their grasp to get in the way of the exploitation of Iberian mineral deposits. They mined at sites that even today have not been re-touched due to the difficulty of terrain, and they reshaped parts of Spain’s Northwestern landscape.
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