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ABSTRACT 

 The laborers in the Roman mines, whether they were condemned or motivated for 

profit, have often been overlooked for their role in the extraction of resources throughout 

the Roman provinces. This thesis argues for the presence of skill in every facet of the 

mining process from the swinging of picks and hammers to the use of various forms of 

technology such as fire-setting, smelting, or hushing. Using a comparative methodology, 

contextualized by the rapidly expanding field of technological studies, two provincial 

mines located on opposite ends of the Roman empire are juxtaposed, so that their 

differences may cause the application of skills at both sites to rise to the surface and 

reveal their similarities. The two mines used in this comparison are Dolaucothi, a Roman 

gold mine located in southern Wales, and Umm al Amad, a copper mine associated with 

Phaino in the Faynan in Jordan. The stark differences in the climate, topography, and 

geologic regime of these two mines provide the opportunity for a katachresis, which 

reveals the presence of skill, regardless of which territory was being mined. 

 With very few literary sources discussing these areas, the material memory that is 

present in these locales is extremely important in the search for the presence of skill. Skill 

is not something that may be seen, but its presence can be drawn out from the material 

memory carved into the landscape. The uniformity of the pick strikes and vast amount of 

slag at Umm al Amad and the burned rock and leats carved into the landscape at 

Dolaucothi argue for the presence of skilled labor in the extraction process. Rather than 

reifying these laborers as tools used by the Roman empire to accomplish tasks, this thesis 
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attempts to establish the skillset and role of those who have been left voiceless to us 

today. 



 Texas Tech University, Brandon Baker, May 2015 

vi 

LIST OF FIGURES 

2.1       A map of mines in Britain during the Roman Period (Based on 

Jones and Mattingly’s Atlas of Roman Britain)  .....................….. 17 

2.2 Geologic Map of Southern Wales (Annels, 2013) .....................................20 

2.3       Map of Dolaucothi (Annels, 2013) ......................................................…..23 

2.4 Ogofau Open Cast Pit (Baker, 2014) .........................................................24 

2.5       The entrance to the Mitchell Adit used during the Victorian era 

(Baker, 2014) ...........................................................................…..25 

2.6 The entrance to the Lower Roman Adit with its coffin-shaped 

appearance (Baker, 2014) ..............................................................26 

2.7       Interpretive section of Roman Adits showing drill hole traces 

(Annels, 2013)..........................................................................…..28 

2.8 Opening to the Upper Roman Adit with its square-cut passage 

(Baker, 2014) .................................................................................29 

2.9       3
rd

 Roman entrance to mine now used as exit for tourist groups

(Baker, 2014) ...........................................................................…..30 

2.10 The Annell and Cothi leats currently used as a pasture for grazing 

sheep. The Annell leat sits north of the Cothi leat, the cut 

runs horizontally across this hill (Baker, 2014) .............................31 

2.11     Mill complex that appears to be of a Roman origin (Baker, 2014) .....…..32 

2.12 The Jones and Lewis Model (Jones, 1971) ................................................33 

3.1       Geological Map of Wadi Arabah (Hauptmann, 2007) .........................…..38 

3.2 Lithostratigraphy and Copper Mineralizations in the Faynan and 

Timna (Hauptmann, 2007) .............................................................39 

3.3       The copper regions of Faynan, Timna, and the wadis Abu 

Khusheibah and Abu Qurdiyah (Hauptmann, 2007) ...............…..40 

3.4 The entrance to Umm al Amad (Baker, 2014) ...........................................42 

3.5       The strike marks from hammers and wedges are foundon the 

ceiling and walls throughout the mine (Hauptmann, 2007) .....…..44 

3.6 A sealed passage along the back wall of the mine (Baker, 2014) ..............45 

3.7       The carved columns that support the gallery in Umm al Amad 

(Baker, 2014) ...........................................................................…..45 

3.8 Strike marks that are on one of the many columns in Umm al 

Amad (Baker, 2014)...................................................................... 46 



 Texas Tech University, Brandon Baker, May 2015 

vii 

3.9       Copper vein exposed on a column in Umm al Amad (Baker, 2014) ...…..46 

3.10 Arabic that is carved into the rock aboce the entrance to the mine 

(Baker, 2014) .................................................................................47 

3.11     Looking out at the entrance from a few meters inside of Umm al 

Amad (Baker, 2014).................................................................…..47 

3.12 Aerial view of Umm al Amad using LiDAR (Richter, 2014)....................48 

3.13     Interior view of Umm al Amad usin LiDAR (Richter, 2014)..............…..49 

3.14 Looking back at the site known as Phaino from the mountains near 

Umm al Amad (Baker, 2014) .........................................................52 

4.1       Slate removed from Dolaucothi. For every 10% of quarts extracted 

there would be 90% slate (Baker, 2014) ..................................…..57 

4.2 Replica of a Roman pick used for mining at Dolaucothi (Baker, 

2014) ..............................................................................................63 

4.3       Looking out from the entrance to the Lower Roman Adit (Baker, 

2014)…………………………………………………… ..............64 

4.4 Quartz vein underground in the gallery at Dolaucothi...............................65 

4.5       Roman stairs carved into the rock taken from the Victorian gallery 

looking up (Baker, 2014) .........................................................…..66 

4.6 The Cothi leat running horizontally across the Llwyn-y-Ceiliog 

Farm (Baker, 2014) ........................................................................68 

4.7       The Careg Pumsaint (Baker, 2014) ......................................................…..69 

4.8 Pick strikes on the ceiling of Umm al Amad (Baker, 2014) ......................72 

4.9       Pick strikes on one of the many columns in Umm al Amad (Baker, 

2014)……………………………………………………… ....…..72 

4.10 Bedouin map drawn into the dirt showing the contrast in the 

straight path to the mines of Umm al Amad versus the 

round-about way of following tourist trails (Baker, 2014) ............73 

5.1       Leat carved into the hillside outside of Bishop Auckland (Baker, 

2014)………………………………………………… ............…..84 

5.2 Bell pit outside of Bishop Auckland (Baker, 2014) ...................................85 

5.3       Aerial view of Whitley Castle Fort (English Heritage, 2007) .............…..85 

5.4 Map of Mons Claudianus and the associated infrastructure (Harrell 

and Storemyr, 2009).......................................................................86 

5.5       Map of Mons Porphyrites, its quarries and the associated 

infrastructure (Harrell and Storemyr, 2009) ............................…..87 



 Texas Tech University, Brandon Baker, May 2015 

1 

CHAPTER I 

INTRODUCTION 

Now at first unskilled laborers
1
, whoever might come, carried on the

working of the mines, and these men took great wealth away with them, since the 

silver-bearing earth was convenient at hand and abundant; but at a later time, after 

the Romans had made themselves masters of Iberia, a multitude of Italians have 

swarmed to the mines and taken great wealth away with them, such was their 

greed. For they purchase a multitude of slaves whom they turn over to the 

overseers of the working of the mines; and 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 

the ore which gives them the profit they are seeking…And now and then, as they 

go down deep, they come upon flowing subterranean rivers, but they overcome 

the might of these rivers by diverting the streams which flow in on them by means 

of channels leading off at an angle. For being urged on as they are by expectations 

of gain, which indeed do not deceive them, they push each separate undertaking 

to its conclusion, and what is the most surprising thing of all, they draw out the 

waters of the streams they encounter by means of what is called by men the 

Egyptian screw
2
, which was invented by Archimedes of Syracuse at the time of

his visit to Egypt; and by the use of such screws they carry the water in successive 

lifts as far as the entrance, drying up in this way the spot where they are digging 

and making it well suited to the furtherance of their operations. Since this 

machine is an exceptionally ingenious device, an enormous amount of water is 

thrown out, to one's astonishment, by means of a trifling amount of labor, and all 

the water from such rivers is brought up easily from the depths and poured out on 

the surface. And a man may well marvel at the inventiveness of the craftsman
3
, in

connection not only with this invention but with many other greater ones as well,  

1
 The original Greek reads: τὸ μὲν οὖν πρῶτον οἱ τυχόντες τῶν ἰδιωτῶν. The use of ἰδιωτῶν denotes one 

who is unskilled, untrained, ignorant, or a common man. 
2
 Archimedes’ screw consists of a helical surface around a cylindrical shaft inside a hollow pipe turned by 

manual labor. The Greek and Roman designs were built of wood with a double or triple helix, sometimes 

covered with bronze sheeting, around a wooden pole. A wooden, hollow pipe, waterproofed with pitch, was 

built around it. For more information cf. Dalley, 2003. Oleson, 1984. Oleson, 2000.  
3
 The original Greek reads: θαυμάσαι δ᾽ ἄν τις εἰκότως τοῦ τεχνίτου τὴν ἐπίνοιαν οὐ μόνον ἐν τούτοις. 

Archimedes is termed a τεχνίτης or craftsman, artificer, or skilled workman. ἐπίνοια is here translated as 

inventiveness, but can also be tanslated as a plan, design, thought, or notion. 
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the fame of which has encompassed the entire inhabited world and of which we 

shall give a detailed and precise account when we come to the period of 

Archimedes.
4

Diodorus Siculus, 5.36.3-37.4 

The standard trope of Rome’s mineral extraction processes presents the slave as 

the nail that Rome, the metaphorical hammer, unmercifully pounds into submission to 

accomplish its goals. Slaves were an essential part of Rome’s mining and quarrying 

practices throughout its provincial realm, but were also accompanied by skilled laborers, 

who brought innovations and specialized techniques with them to enhance the extraction 

process. In the preceding passage from Diodorus Siculus’ Histories, this coalition is 

demonstrated in the description of the unskilled labor, who is sentenced to hard labor in 

the mines, which is then contrasted with the innovation of the craftsman, Archimedes
5
,

who is attributed with the introduction of the Egyptian screw to expedite and ease the 

difficulties of the extraction process. This consortium of skilled and unskilled labor 

allowed for the precision and thoroughness of Roman mining practices, which were 

continued in subsequent periods. The horrors of the treatment of slaves and their 

conditions have overshadowed the craft, skilled labor, and specialized techniques that 

were appropriated and adapted to assist in the extraction processes, resulting in a 

diminished appreciation for the slave as a skilled laborer, employed in the mines. Using 

two Roman mining operations at the gold-bearing site of Dolaucothi in southern Wales 

4
 Translated by C.H. Oldfather. 

5
 Archimedes was so famous that many legends developed about him and all sorts of inventions and ideas 

are credited to him. He is said to have died in 212 BCE with the Roman general Marcellus’ capture of 

Syracuse. But that didn’t stop the tales and admiration of later authors such as Vitruvius and Cicero. For 

more on Archimedes and his legends cf. Netz and Noel, 2007 & Dijksterhuis, 1987. 
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and the copper mine of Umm al Amad near Phaino in Jordan, this thesis attempts to bring 

attention to the nature and importance of the skilled labor that was employed in the 

extraction process. It takes two mines on opposite ends of the Roman empire as its case 

studies, using a comparative methodology.
6
 Situated in different climates, topographies,

and geologic regimes, this katachresis
7
 allows for a contrast of the different mining

techniques that were most suitable to the conditions and ore being mined. The contrasts 

between the mines, the laborers used, and the techniques between both sites allow for the 

similarities in the importance of skilled workers, whether prisoner, slave, or freeborn 

laborers, at both regions to emerge to the forefront much more starkly. 

Chapters II and III present detailed backgrounds to each of the sites, including the 

geological processes involved in the formation of the respective gold and copper 

deposits, a history of the excavations conducted at both of the sites, a description of the 

layout of the mine workings and their associated processing sites, and a historical 

reconstruction of the mines, using both literary and archaeological evidence. Chapter IV 

is a synthesis of the significance of the specialized techniques employed at both of the 

mines and their importance in demonstrating the necessity of skilled laborers in the 

extraction process, working alongside of the unskilled workers condemned to the mines. 

Chapter V concludes this research and elaborates on further plans in this field of study. 

Before I establish the history of the two mines dealt with in this study, we must examine 

6
 For an excellent use of the comparative method cf. Shanks, 2004. Through the katachresis of three rooms, 

Shanks is able to allow their juxtaposition to grind away and bring connections to the forefront. 
7
 For more on the use of katachresis cf. Pearson and Shanks, 2001 & Shanks, 1991. 
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what it means to be an unskilled or skilled laborer and the role and history of such terms 

as technology, technique, skill, materiality, material memory, and technological systems.  

This study is situated in the larger context of the history and anthropology of 

technological studies and incorporates many ideas that are substantial to this field in 

texts, such as Pierre Lemonnier’s Elements for an Anthropology of Technology and 

Mundane Objects, Thomas Hughes’ Human-Built World, Michael Brian Schiffer’s 

Anthropological Perspectives on Technology, and countless others. Before defining these 

terms, we must look at the larger picture in regards to the history of what we term 

“technology” to further establish the context in which this work is situated. The word 

“technology” came into common use during the twentieth century in regards to 

describing what was usually termed the practical arts (Hughes, 2). One of the first usages 

of “technology” was in 1832 by Jacob Bigelow in his Elements of Technology…on the 

Application of the Sciences to the Useful Arts, in which he used “practical arts” and 

“technology” interchangeably, but designated “technology” as the application of science 

to the practical arts. Technology was an amalgam of artifacts and the processes that bring 

them into being, involving human ingenuity and invention. This corresponds well with 

the etymology of the word. Teks is an Indo-European root meaning to fabricate or weave 

(Hughes, 2004). In Greek, it has its origins in the terms τέκτων (tekton) or τέχνη (techne). 

Both suggest one who is involved in the process of making and creation or the process 

itself. This is best represented in the Homeric Hymn to Hephaestus, the master god of 

craftsmen. The text reads: 



 Texas Tech University, Brandon Baker, May 2015 

5 

Sing clear-voiced Muse, of Hephaestus famed for skill. With bright-eyed 

Athena he taught men glorious crafts
8
 throughout the world – men who before

used to dwell in caves in the mountains like wild beasts. But now that they have 

learned crafts through Hephaestus famous for his art
9
 they live a peaceful life in

their own houses the whole year round.
10

Hephaestus is celebrated for bringing the process of creation and making to 

humans, which has tamed the wild man and allowed the craftsman to use these skills for a 

collective good. McEwen (1997) writes that craft, “brought people out of isolation, 

personified by the cave-dwelling Cyclopes, craft and community were, for the early 

Greeks, indissociable.” As stated earlier, “technology” did not become common in the 

English language until the twentieth century with the creation of the journal, Technology 

and Culture
11

 (Hughes, 3-4). This quarterly journal contained discussions on everything

from rockets and engines to telephones and computers to water transport and agricultural 

machines. These all shared a common theme, an association with the creative activities of 

craftsmen, mechanics, inventors, designers, scientists, and engineers (Hughes, 4). 

Technology’s broad scope makes it difficult and possibly foolish to try to establish a 

strict guideline for classifying what constitutes “technology”. It seems more feasible to 

use the etymology of teks and techne to allow for any creative activity to be encompassed 

within the framework of technology. Defining the parameters of “technology” then 

8
 The Greek reads ἀγλαὰ ἔργα. The word ἀγλαόν holds meanings such as splendid, bright, famous, or 

glorious. ἔργον can mean almost any type of work from deeds on the battlefield to the labors of a farmer to 

baskets and blankets woven by women. 
9
 The Greek reads κλυτοτέχνην or famous for his techne. 

10
 Translated by H.G. Evelyn-White, 1914. 

11
 Technology and Culture was created by the Society for History of Technology, a group of twenty 

American historians and social scientists created in 1958 (Hughes, 3). 
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allows for a further examination of the “technique” incorporated into these creative 

activities that are represented by technology. 

   Pierre Lemonnier (1992) argues that if something or someone is to be referred 

to as “technological”, their actions must involve some form of physical intervention, 

which leads to a real transformation of matter (5). He sets out five components that every 

technique must contain. These are matter
12

, energy
13

, objects
14

, gestures
15

, and specific

knowledge (Lemonnier, 5). The specific knowledge is made up of skills, which are the 

end result of all the perceived possibilities and choices
16

 made either individually or on a

societal level, which have shaped the action (Lemonnier, 6). These techniques are 

dependent upon the level of skill, but what does it mean to have a distributed notion of 

skill? Defining what constitutes skill seems to be the next logical step in our 

investigation. First, we should look at skill in the Roman context, before establishing the 

connotations held by the term today. 

The terms skilled and unskilled labor hold many implications, so before we may 

continue, these two terms must be defined, so we may establish the exact nature of a 

skilled laborer and an unskilled laborer in the Roman belief and our own. Diodorus 

(5.38.1) paints a straightforward image of the unskilled slave, condemned to the mines to 

work until death overcomes them. 

12
 Defined as the material, including one’s own body, on which a technique acts (Lemonnier, 5). 

13
 The forces which move objects and transform matter (Lemonnier, 5). 

14
 “Things” ones uses to act upon matter called artifacts, tools, or means of work (Lemonnier, 5). 

15
 They move the objects involved in a technological action. Gestures are organized into sequences, which 

may be subdivided into “operations” and then into “technological processes” (Lemonnier, 5). 
16

 Lemonnier (6) defines these possibilities and choices as (a) choices to use or not use certain available 

materials; (b) choices to use or not use certain previously constructed means of action on matter; (c) choice 

of technological processes; and (d) choices of how actions are performed. 
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But to continue with the mines, the slaves who are engaged in the working 

of them produce for their masters revenues in sums defying belief, but they 

themselves wear out their bodies both by day and by night in the diggings under 

the earth, dying in large numbers because of the exceptional hardships they 

endure. For no respite or pause is granted them in their labors, but compelled 

beneath blows of the overseers to endure the severity of their plight, they throw 

away their lives in this wretched manner, although certain of them who can 

endure it, by virtue of their bodily strength and their persevering souls, suffer such 

hardships over a long period; indeed death in their eyes is more to be desired than 

life, because of the magnitude of the hardships they must bear. 

Under such conditions, the unskilled laborer lacks freedom to make his/her own 

choices or develop innovative new ideas to assist in completing their tasks. They are 

reduced to mere implements used for material gain. Their status was termed by Roman 

jurists in the 2
nd

 century BCE as imperitia or those lacking skill or experience. Imperitia

was applicable to a broad variety of situations and was originally brought forth to help 

circumscribe situations where a skilled person employed to perform a task using slaves or 

animals might avoid responsibility for damage to the object or person in his care (Martin, 

107). By the late republican and early imperial periods, jurists began to recognize claims 

in delict and contract, founded upon a notion of a necessity to perform a task with a 

measured degree of skill (Martin, 122). Publius Iuventius Celsus and Gaius are explicit in 

establishing imperitia as a type of culpa (blame) in deciding contract disputes in their 

respective texts. In the Institutiones (D.9.2.8.1), Gaius writes: 

  Likewise if a muleteer is unable to restrain the force of mules because of 

his inexperience
17

, and the mules trample another's slave, he is commonly said to

be held liable for fault. The same thing is said if he is not able to restrain the 

mules through weakness. It does not seem unfair that weak- ness is counted as 

fault, since no one should undertake something in which he either understands or 

17
 In this passage, imperitia is translated as inexperience. 
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ought to understand that his weakness will be dangerous to another. The law also 

pertains in the case of a person who is unable to restrain the force of a horse he is 

riding on account of weakness or inexperience.
18

Gaius refers to the muleteer’s lack of skill as the cause of blame in the trampling 

of a slave and by association, the weakness of the muleteer is also at fault for not being 

able to control the mules. This reasoning is also supported by Celsus, whom we are told 

by Ulpian (D.19.2.9.5): 

Celsus wrote in the eighth book of his Digest that inexperience must also 

be counted as fault. If someone has undertaken on contract to pasture calves or to 

repair or clean something, he ought to be responsible for his fault and it is fault in 

that he did wrong on account of inexperience, since, as Celsus says, he obviously 

undertook the contract as an artisan.
19

Being hired ut artifex (as a craftsman/artisan), Celsus reasons that the skilled 

worker has a duty to perform with skill when they decide to undertake a job. Therefore, 

both Gaius and Celsus seem to demonstrate that a specific, externally-dictated notion of 

level of performance was expected from a skilled worker (Martin, 115). Both jurists 

presuppose that craftsmen should demonstrate training and experience in the execution of 

a task and therefore, the task designated to the skilled worker would be judged by what 

ought to have been done, rather than individualized circumstances and qualifications 

(Martin, 123). Skilled workers were held to a standard for what they should be able to 

accomplish in their craft, whereas, unskilled laborers were set to perform a task without 

18
 Translated by Edward Poste. 

19
 Translated by S.P. Scott. 
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designated standards and with very little regard for their performance, working until they 

were no longer physically able. 

If we wish to avoid that trap of labeling the slave workers of being completely 

without skill, we must truly determine what constitutes skill. The most generic answer is 

that skill is a trained practice. This is the opposite of the idea of sudden inspiration 

(Sennett, 37). It is necessary to delve further into what constitutes skill. The term skill 

derives its origins from the Greek techne and Rome ars or artem, which all held the same 

connotation of a skill associated with craftsmanship. This could range from the 

manufacture of objects, such as a painter or cobbler to architects constructing a temple or 

a pigsty (Ingold, 349). Much the same as Celsus and Gaius’ depictions of imperitia, the 

craft skill of a practitioner was supposed to ensure a successful outcome (Burford, 13-

14). We have maintained variations of these words in “technics,” “technique,” and 

“artifact,” but have lost the components of intelligence, sensibility, and expression that 

are essential to any craft (Ingold, 349).
20

 In this same sense, the artifact itself has lost its

outcome as a result of a skilled engagement between the craftsman and a raw material 

and the final product or the art became distinguished from the artisan (Coleman, 7).
21

Tim Ingold (2011) highlights five dimensions that are critical to any kind of 

skilled practice. The first is the presence of intentionality and functionality in the activity 

itself of an agent and the instrument. By this, Ingold means that instead of viewing skill 

20
 “Time has reversed the meaning of artificial from “full of deep skill and art” to “shallow, contrived and 

almost worthless”.” (Lowenthal, 209). 
21

 According to Ingold (2011), the source of this issue lies in the modern dichotomy between art and 

technology and the only way to overcome this is to go back to the original connotations of ars and techne 

as skill. 
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as a result of putting an agent with an already fixed design and an instrument together, it 

is the result of the involvement of the craftsman, with his tools and raw materials, in an 

environment (Ingold, 352).
22

 Second is the whole system of relations which is constituted

by the presence of the artifex in the environment. Skill is not simply a technique of the 

body.
23

 It is the complete field of relations based on the presence of the person, both body

and mind, in a structured environment (Ingold, 353). Third is the association of care, 

judgement, and dexterity in any skill, rather than just the presence of physical force.
24

This means that whatever is done by the artisan is performed in an attentive, perceptual 

participation with them, in which they feel and watch as they work (Ingold, 353). A 

laborer striking with a pick or hammer cannot be understood as the output of a fixed 

program or the application of a formula. The control of the strikes relies on “sensory 

corrections” or the continual adjustment of movement in a response to an ongoing 

monitoring of the task.
25

 Fourth, skill is passed on to generations through practical,

hands-on experience and not through formulaic transmissions. This is a natural 

conclusion if the third dimension is taken to be true. If skill is unable to be reduced to a 

formula, then there is no possible way for the transmission of formulae to descendants to 

occur. Through repeated practical trials, a novice, guided by his observations, learns to 

fine-tune his movements to achieve a rhythmic fluency equivalent to an accomplished 

22
 Ingold (2011) provides the example of a cobbler who does not use his hands, eyes, and cutting tools, but 

they are brought into use through an accustomed pattern of dexterous activity (352). 
23

 cf. Mauss, 1979, in which Mauss, borrowing a page from Plato, observes that technique does not depend 

on the use of tools through the example of the dancer who uses his or her body as an instrument. 
24

 cf. Pye, 1968. 
25

 cf. Bernstein, 1996 & Latash, 1996, who both argue this point. 
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artisan (Ingold, 353).
26

 Rather than each generation passing on a corpus of formulae,

novices are introduced into situations which allow for perception and action or what 

James Gibson (1979) terms, an “education of attention”. Finally, a craftsman does not 

attempt to execute a pre-existing design, but to generate the forms of the artifacts (Ingold, 

291). If one assumes that every form is an outward expression of a design, creativity is 

denied and the use or the process of activity is overlooked. It is this activity that generates 

the form and not the proceeding design (Ingold, 354). Skill is intensive and refined world 

engagement, which is in turn, bound up with social engagement. Skill molds a person and 

gives the person character (Borgmann, 42).   

The development of skill depends on how the repetition is organized, because as 

the skill expands, the capacity to sustain repetition increases (Sennett, 38). In essence 

then, there is a level of skill underlying the unskilled worker as they repeat the same task, 

striking the rock repeatedly and developing their swing and use of force. The unskilled 

worker is then stunted in the development of skill by having a fixed goal to achieve. The 

goal to extract the precious metal or stone is fixed and the unskilled laborer performs the 

task to achieve this goal and nothing more. But as a person develops skill, the contents of 

what is repeated change. The skilled worker may use the same tools or techniques as the 

unskilled laborer, but is able to apply these tools to solve problems that are different from 

their original intention. This process of converting information and skills into tacit 

knowledge
27

 raises the unskilled worker to the level of skilled. Developing this repertoire

26
 For an example, cf. Gatewood, 1985. 

27
 Tacit knowledge is entrained in practice and linked to concrete contexts (cf. Polyani, 1962, 1966 & 

Molander, 1993, & Rolf, 1995). 
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of procedures allows for interplay between a self-conscious awareness and tacit 

knowledge. The tacit knowledge serves as the anchor, establishing a fixed point, while 

the awareness performs the role of a critique and corrective (Sennett, 50). The quality of 

the craft materializes from this higher stage of specialized labor. 

As Olsen (2010) has demonstrated in his In Defense of Things, things seem to 

have been forgotten in social and cultural studies, creating an image of societies operating 

without the mediation of objects (2). This startling lack of a focus on the material in 

material culture was discussed twenty three years earlier by Daniel Miller (1987) who 

wrote that the material is “a surprisingly illusive component of modern culture, which has 

consistently managed to evade the focus of academic gaze, and remains the least 

understood of all central phenomena of the modern age.” (217). Twelve years later, 

Michael Schiffer remarked that social scientists have “ignored what might be most 

distinctive and significant about our species…human life consists of ceaseless and varied 

interaction among people and myriad kinds of things.” (1999, 2). Even now, little has 

changed as remarked by Bruno Latour (2005), “objects are nowhere to be said and 

everywhere to be felt. They exist, naturally, but they are never to be given a thought, a 

social thought. Like humble servants, they live on the margins of the social doing most of 

the work but never allowed to be represented as such.” (73). This under appreciation of 

things has become a strong point of contention among archaeologists trying to bring the 

focus back to the artifacts themselves.
28

 It is from the material left to us that we can

28
 cf. Bennett, 2010 & Brown, 2003 & Bryant, Srnicek, and Harman, 2010 & DeLanda, 2006 & Domanska, 

2006a and b & Harman, 2002, 2009, 2011 & Henare, Holbraad, and Wastell, 2007 & Hodder, 2011 & 
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extract the level of skill and care taken into the material memory
29

, etched into the stone.

These mundane objects lie at the heart of the systems of thought and practices of their 

makers and users, cementing the ways people live together (Lemonnier, 2012, 13). 

This materiality
30

 implies a description of what happens in the transformation

process and the experiences of those, who manipulate the material (Ingold, 2007). These 

actions on the material world are in desperate need of studying. Gell’s seminal text, Art 

and Agency, developed the notion of “agency” and its importance in attempting to 

understand the relationships between humans and material objects. This work builds upon 

these ideas, but pushes further to understand how these material objects are manipulated 

and activated in reference to the supposed lack of skillsets for those damned to the 

Roman mines.    

Those labelled as an unskilled worker or man as an animal laborans, performed 

physical acts of repetition in the highly dangerous, toxic conditions of these provincial 

mines. They developed skill from within, but most did not live long enough or have the 

opportunities to develop a higher level of skill through the slow metamorphosis of 

reconfiguring the material world. A craftsman takes pride most in skills that mature 

(Sennett, 295). Simple imitation of a practice does not suffice to satisfy the craftsman. 

The skill developed needs to evolve and frequently, this slow evolution of craft provides 

this satisfaction as practice leads to making this skill one’s own (Sennett, 295). The 

Latour, 2005 & Latour and Weibal, 2005 & Morris, 2000 & Olivier, 2011 & Preda, 1999 & Shanks, 1998 

& Witmore, 2008, 2014. 
29

 cf. Ingold, 1993 & Olivier, 2001, 2004 & Olsen, 2003 & Shanks and Witmore, 2010 & Tilley, 1994, 

2004 & Witmore, 2009. 
30

 cf. Miller, 2005. 
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skilled worker becomes a homo faber
31

, enabling him to take time to perfect his craft

through reflection and imagination. Unfortunately, the quick push for results, thrust upon 

the unskilled workers of the mines, does not allow for this reflection and negates the 

development of craft.    

In this view then, skilled labor occurs when the worker is able to take his craft 

and, using tacit knowledge that has been gained, develop solutions to problems faced. 

The unskilled laborer is set to a task, in which he must perform repetitive motions to a 

fixed end, not allowing for the development of his practice. This stratification of skillsets 

corresponds to the division of labor in the provincial mines of Rome. Unskilled laborers, 

damned to death in the mines, struck away at the rock, while chasing veins of precious 

minerals and metals, developing skillsets that were overlooked, as the skilled laborers 

developed methods such as fire-setting, smelting, hushing, and other techniques to assist 

in the extraction process. 

These methods demonstrate humans as being technological.
32

 Humans are a kind

of things and are part of larger wholes such as systems or networks (Coeckelbergh, 209). 

Practical skill as defined above allows for the merger of humans and technology and 

implies that technology is presupposed by habit and skilled activity.
33

 Therefore

technology
34

 is dependent on practice and habit and both practice and habit are also

31
 cf. Ingold, 1986, 1988 for more on homo faber and the authorship of design. 

32
 cf. Verbeek, 2005, 2008 & Haraway, 1991 & Latour, 1993, 2005 concerning humans and technology 

being intrinsically bound up with one another. 
33

 For an example cf. Dewey, 1922. 
34

 This view of technology is based on contemporary current in the philosophy of technology. It is a move 

away from the more pessimistic, technophobic approaches such as Heidegger, 1996, 1997 & Ellul, 1954 & 

Plessner, 1981. 
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dependent on technology (Coeckelbergh, 214). These technological processes work 

together in larger systems in much the same way as kinship systems or economic systems 

(Lemonnier, 1992, 8).
35

 Lemonnier (1992) posits that there are three levels of

technological systems. The first level, is matter, energy, objects, gestures, and specific 

knowledge working together to form a technology. Gestures and knowledge are adapted 

to the evolution of the material that is being worked upon (Lemonnier, 1992, 8). This 

means that if one changes the tools being used, the technological knowledge and gestures 

change as well. Changes in material or the dynamics of the artifacts results in an 

adaptation of gestures in order to successfully practice craft. Usually if one of the five 

components were to change, the other four must change as well. 

The second level expands out to consider all the technology in a society, in order 

to show the relationship among them. Commonly, a technique will use raw materials that 

were the result of another technique (Lemonnier, 1992, 8). These various technologies 

may share the same actors, materials, places, artifacts, gestures, or technological 

processes. The most expansive level is the relationship between technologies and other 

social phenomena (Lemonnier, 1992, 9). This was developed by Bertrand Gille
36

 in his

attempt to explain the transformations of technological systems. He believed the history 

of technology was one of the setting up and evolution of success technological systems. 

These systems would develop until it reached a “coherent” level raised to the state of art, 

possibilities, and productivity of other related technologies (Lemonnier, 1992, 9). For 

example, if we were to use the example of Roman provincial mining practices, the 

35
 “…even the simplest techniques in any given society show systemic features.” (Levi-Strauss, 1976). 

36
 cf. Gille, 1966, 1970, 1978, and 1980. 
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simplest form of mining would be the use of one’s hands to gather loose materials. This 

would be sufficient until the loose materials were completely gathered. This “simple” 

technology would then have reached its “coherent” level and a new system would be 

introduced, such as hammers and picks, to beat the rock and free encased materials. This 

would then be stifled by harder rock or extremely difficult conditions. New technologies 

would then be developed for further extraction of the mineral remains. 

Having defined our terms and having dissolved the division between unskilled 

and skilled labor, let us proceed to establish the two mines, used in this inquiry, into the 

role of skilled laborers in the Roman provincial mines. 
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CHAPTER II 

DOLAUCOTHI 

The mines of Dolaucothi are the only known location in the United Kingdom 

where the Romans mined for gold (Burnham, 1). They are located in south-west Wales in 

Carmarthenshire stretching more than a kilometer north-east to south-west along a 

mountain spur which forms the south-eastern side of the Cothi Valley (fig. 2.1). There is 

neither epigraphic nor literary evidence in connection with these mines and the research 

is almost exclusively based upon the archaeological remains. The site itself is composed 

of a series of underground galleries, trenches, and opencast pits, several leats that 

supplied water to a system of tanks and reservoirs, and the remains of processing mills 

and their associated buildings (Burnham, 1). 

Fig. 2.1. A map of mines in Britain during the Roman period (Based on Jones and 

Mattingly’s Atlas of Roman Britain). 
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It is proposed that the primary deposit was extensively exploited before the 

Romans began mining the area in c.70 CE
37

. The Romans proceeded to extend the site

further underground and worked secondary deposits by means of a large-scale hydraulic 

system (Burnham, 6-8, 329). At Pumsaint, there is a Roman fort thought to be associated 

with the Dolaucothi mines and it appears to have undergone five phases of construction. 

South of the Cothi river remains of a possible settlement have been found, and a possible 

“bath-house”, which appear to date to the late first, early second century CE (Burnham, 

318-20). However there have been no clear links to the gold mines themselves. The 

location of the fort in the vicinity of the mine may suggest that the imperial army was 

involved in the extraction of gold at Dolaucothi, but without any literary evidence it 

cannot be ascertained with any more certainty. The mines were later exploited for their 

gold during the Victorian era and then again during the 1930’s. Today the site has been 

under the protection of the National Trust since 1941 when the Johnes family who owned 

the Dolaucothi estate upon which it is situated entrusted it to their care. 

The Process of Gold Mineralization 

The Dolaucothi gold mines lie close to the Ordovician-Silurian contact zone in 

shales, which date from approximately 438 million years ago (fig. 2.2). Dolaucothi is 77 

kilometers south from the main gold belt near Dolgellau, which is composed of older 

rocks dating to the Middle and Upper Cambrian age or around 520 million years old. 

There does not appear to be a dominant gold vein in the vicinity of Dolaucothi as is found 

along the gold belt, so it is suggested that the area may be composed of thin 

37
 cf. Crew and Crew, 1990 and Cauuet, 1999. 
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discontinuous veins with occasional larger pods of quartz. There appears to be a common 

trait between both deposits as they are both the result of emplacement occurring during 

deformation of the crust from volcanic activity (Annels, 30-32). It appears both were 

emplaced during the Ordovician, based on the presence of pyrite as fine disseminated 

grains containing the richest deposits of gold. After central Wales was covered by a pile 

of shales and siltstones 2-2.5 kilometers thick during the Ordovician, the volcanic activity 

declined quickly and deep-seated faults in the crust were created by a series of 

movements of the earth (Annels, 30-32). 

During the Silurian, black mudstone and siltstones formed burying the shale 

hosting the gold to a depth of 5-6 kilometers. These stones were subjected to abnormally 

excess temperatures and were altered to greenschists, which are so called because of the 

development of green-colored alteration minerals such as chlorite, actinolite, and epidote 

(Annels, 42). Through these rocks hot waters circulated, becoming enriched in silica and 

metals leached from the rocks, such as gold, arsenic, iron, and other base metals. During 

the Caledonide, these waters rose through fractures until impeded in their paths and then 

cooled forming gold bearing deposits trapped in the mineral arsenopyrite. After cooling 

significantly and through the process of grain rupture, the gold exsolved or came out of 

the mineral, concentrating into larger grains of gold (Annels and Roberts, 1989). 



 Texas Tech University, Brandon Baker, May 2015 

20 

Fig. 2.2. Geologic Map of Southern Wales. (Annels, 2013) 

History of Excavation 

The first mention of the gold mines of Dolaucothi is found in the 1695 edition of 

Camden’s Britannia. More detailed information was recorded in a journal entry by Sir 

Joseph Banks dated to August 26, 1767 in which he relates his visit to one of the 
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underground galleries, most likely the Roman Upper Adit. The leat system used by the 

Romans was also known to the antiquarians of old who observed the carved water 

channels traveling a distance of 11 kilometers from the Cothi river to the mine workings 

themselves (Annels, 18). A local tradition had already taken hold attributing the mines to 

the Romans before a hoard of gold jewelry of Roman design was discovered in 1796 or 

1797. There was an excavation of a “bath-house” in the 1830s, but no evidence of the 

precious mineral itself was found in those excavations. In 1844 Warrington Smyth and 

the Geological Survey first discovered gold in a fragment of quartz in the mines and 

published a survey of the two Roman adits now known as the Upper and Lower Adits in 

1846 (Annels, 18). 

In 1868, topographical maps were produced by Sir John Gardner Wilkinson 

which provided the full extent of the mine workings from north-east to south-west. These 

maps depict the landscape before the mines were reworked after 1870. In the early 20
th

century, F. J. Haverfield and R. C. Bosanquet systematically described the mine workings 

and pursued the Cothi leat and a tank located along its path. Bosanquet also first proposed 

that the Normans may have participated in the layout of the landscape (Annels, 19). In 

the 1930s, a series of large underground galleries that extend 44 meters below the surface 

was discovered as well as well-preserved wooden objects such as a panning cradle or 

shovel, a ladder, timber props, and a fragment from the rim of a drainage wheel. 

Following the 1960s and 70s, the Dolaucothi Research Committee of the National 

Museum of Wales used surface survey and selective excavation to examine the history of 

Roman usage of the site and the exploration of the underground galleries that were 
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accessible at the time. The surface survey was directed by G. D. B. Jones and P. R. Lewis 

while the exploration of the galleries was conducted by the Department of Mineral 

Exploitation at the University College, Cardiff. These projects allowed for a further 

investigation of the Cothi leat, the discovery of the Annell leat, and the excavations of a 

Roman fort beneath the modern village of Pumsaint (Annels, 19). 

It was not until 1982 that another excavation was conducted by the Department of 

Archaeology at Lampeter, recording an exposed archaeological section south of the fort 

and minor survey work on the Upper and Lower Roman Adits before they were opened 

to the public (Annels, 20). Between 1987 and 1999, B. C. and H. B. Burnham conducted 

excavations on the north-west part of the fort, surveyed and performed small-scale 

trenching along the Annell and Gwenlais leats and the tank associated with it, excavated 

near the entrance of the Ogofau Pit revealed a series of processing wastes near the mill 

complex, discovered a Roman road from Llandovery to Pumsaint through geophysical 

survey, and lastly examined the east side of the fort through geophysical survey (Annels, 

20). In 1999 and 2002, Cambria Archaeology performed a detailed survey of the surface 

workings of the mine and an overlay of archaeological interpretation (Annels, 20). 

Currently, a French team is investigating the possibility of Bronze Age workings inside 

the mine.  

The Roman Mine Workings 

The Dolaucothi gold mines are divided into 9 sections (fig. 2.3). The Allt 

Cwmhenog Workings lie at the north-east of the figure in a coniferous forest. They are 



 Texas Tech University, Brandon Baker, May 2015 

23 

comprised of two pits with the lower pit cutting into the base of the upper pit. The upper 

pit is rimmed by a series of tanks which the Annel leat services. A deep slot containing a 

quartz vein that has been lightly mined is contained within the pits. Two small adits are 

also present (Annels, 26). 

Fig. 2.3. Map of Dolaucothi. (Annels, 2013) 

The Ogofau Workings are present 200 meters south-west of the Allt Cwmhenog 

workings and are composed of several phases of exploitation. The main Ogofau Pit is a 

large open cast pit from the 19
th

 and 20
th

 century mining operations (fig. 2.4). It was
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backfilled with debris creating the foundation upon which the 1930s mine buildings were 

then erected. Three smaller pits known as the Roman Pit, the Mitchell Pit, and the Davies 

Cutting Pit are associated with this main pit. The Roman Pit is located on the hillside 

north-east of the Ogofau Pit and contains pyritic shales which appear to have been 

worked. This pit is partially filled with waste rock from the Mitchell Adit which rests 

adjacent to the Roman Pit and was probably in use during the period of mining that 

Fig. 2.4. Ogofau Open Cast Pit. (Baker, 2014) 

took place during the Victorian era (fig. 2.5). The Mitchell Pit is higher up the hillside 

and is thought to be Roman in origin and contains a series of quartz veins that are 

worked. The Cothi leat as well as a tank lie above its back wall (Annels, 27-28). The 
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Davies Cutting Pit lies along the south-eastern wall of the Ogofau Pit and may have 

resulted from the collapse of an older stope. 

The Niagara Workings are centered on the Niagara Pit, which opens up into the 

Ogofau Pit. Along its slopes lies an incline used to carry the tramway between the 1930s 

shaft and the adjacent mill. An adit lies on its southern side known as the Niagara Adit 

(Annels, 28). The Pen- lan-wen Workings are comprised of a single trench and a circular 

pit with a steep rock face to the north-west. The trench is intersected by a series of adits 

known as the Lower and Upper Roman Adits and the Field Adit. The Field Adit’s date of 

use is unknown at this time, but the former adits are attributed to the Romans. Neither 

Fig. 2.5. The entrance to the Mitchell Adit used during the Victorian era. (Baker, 2014) 
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adit is able to be dated, but based on the size and shape which parallels similar known 

Roman tunnels in Spain and Romania they are thought to be Roman. A drainage wheel 

fragment found in the mine also lends credence to this belief (Annels, 47). Both the 

Upper and Lower Roman Adits extend about 60 meters in with their walls and roofs 

carefully carved out with the strike marks of their picks and chisel still clearly visible 

today. The Lower Roman Adit stands 2-2.5 meters high and has a unique profile with its 

wedge shaped appearance. The entrance has often been described as having a coffin-

shaped appearance (fig. 2.6) and has been suggested as having been carved this way for 

the easy transport of baskets of slate and quartz being carried on the workers’ heads out 

of the mine. Another theory claims the shape of the passage results from the workers 

striking the rock, standing back to back as they channeled out the passage. As of the time 

of writing, the Lower Adit is closed off because of the passage being structurally 

Fig. 2.6. The entrance to the Lower Roman Adit with its coffin-shaped appearance. 

(Baker, 2014) 
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unstable. The Upper Roman Adit differs from the appearance of the Lower Adit, which 

has been attributed to possible geological differences in the rock
38

 (fig. 2.7) or the use of

different mining techniques between the two adits
39

. Both were hand driven, and their

walls and roofs are carefully dressed with strike marks (Annels and Burnham, 46). The 

Upper Adit stands 2 meters tall and is square cut (fig. 2.8). Both of the adits are usually 

seen as passages for the drainage of water and the transportation of stone for a series of 

stopes or galleries (Burnham, 4). The galleries extend about 45 meters deep, but are 

inaccessible today from flooding. 

Proceeding through the Upper Adit one comes to a series of steps carved into the 

rock that leads up to a third passage carved into the mine, or what is used as the exit out 

of the mine now by tourist groups (fig. 2.9). This exit leads out to a small man-made 

valley with spoilia stacked up on either side. It is believed that this structure is a rabbit 

enclosure created by the Normans.  

The mines are flushed with water directed from the Cothi River by a vast network 

of leats and reservoirs (fig. 2.10). Only the Cothi leat has been extensively studied and 

fully published (Jones, 1960). This leat served two reservoir tanks, given the labels C and 

E. It has been estimated that this leat alone supplied at least 2.5 million gallons per day to 

the mines. Tank C sitting above the Mitchell Pit shows a pierced hole at one of the 

38
 Cardiff University conducted diamond drilling at the site from 1985-1999. The intensity of folding in the 

two Roman adits and the complexity of the structure, increased by the numbers of shear zones, which 

contain separating sequences of inverted and those that are not can be seen (Annels and Burnham, 35). 
39

 “Where the deposits lay in mountainous country, there was always the possibility of driving a passage 

into the hillside up from the valley bottom to link with the workings inside. This would drain the workings 

above the adit…When the workings were below the level of the adit, the water had to be raised up to it.” 

(Oleson, 2008).  
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corners possibly from a sluice gate used as an over-flow channel. This was later adapted 

as three-stepped washing tables for ore-processing. Reservoir Tank E is the largest of the 

reservoirs and contained a timber sluice gate used as an over-flow channel. This was later 

adapted as three stepped washing tables for ore-processing. Reservoir Tank E is the 

largest of the reservoirs and contained a timber sluice gate that has been shown through 

Fig. 2.7. Interpretive section of Roman Adits showing drill hole traces (Annels, 2013). 
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Fig. 2.8. Opening to the Upper Roman Adit with its square-cut passage. (Baker, 2014) 

excavation. A second leat, the Annell leat taps the headwaters of the Annell about 7 

kilometers upstream in a marshy area and descends to the mines following a steep 

gradient. It is thought its destination would have been reservoir tanks G and Q situated 

above the Allt Cwmhenog Pit. Tank G contains a series of deep gullies which drop from 

a sluice gate before plunging into the opencast pit providing the best evidence for the use 

of hushing at the site (Burnham, 5). In 1989 a third leat was discovered, the Gwenlais 
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Fig. 2.9. 3
rd

 Roman entrance to mine now used as exit for tourist groups. (Baker,

2014) 

leat, named so as it directs its flow from the headwaters of the Gwenlais 3 kilometers 

away (Bick 1989). There have been other leats postulated to have existed as well, with 

two thought to have tapped the Nant Dar, a tributary of the Cothi, and another from lower 

down the course of the Cothi river. Neither has been published nor have the leats been 

properly traced (Burnham, 5). There also rests a number of reservoir tanks such as I and J 

whose sources are unknown. 

A possible mill-complex (fig. 2.11) was discovered in 1982 and while it was 

originally thought to coincide with the medieval or early modern period, it is now thought 

to be associated with the Romans, as processing wastes such as crushed quartz and hand 
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Fig. 2.10. The Annell and Cothi leats currently used as a pasture for grazing sheep. The 

Annell leat sits north of the Cothi leat, the cut runs horizontally across this hill. (Baker, 

2014) 

querns were excavated near-by dating to the Roman period (Burnham, 6).  There is also 

an associated auxiliary fort under the modern village of Pumsaint called Luentinum by 

the Romans. It was founded in the 70s CE before being reduced in size during the 2
nd

century. Remains of a possible bath-house associated with the fort were found in the 

1830s in what is thought to have been the vicus. The presence of pottery suggests 

continued occupation of the area throughout the 2
nd

 century and the discovery of coarse
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Fig. 2.11. Mill complex that appears to be of a Roman origin. (Baker, 2014) 

ware and Samian ware from the Melin-y-Milwyr reservoir suggest, that mining activity 

continued even longer through the 3rd century. 

Historical Reconstruction of the Mine 

The work done by Jones and Lewis in the 1970s established a chronology of the 

features associated with the mine, known accordingly as the Lewis and Jones model. 

They set forth that any mineral extractions that took place at the site were essentially 

destroyed by the activity of the Romans and a simple developmental model was put in 

place for Roman operations of the site (fig. 2.12). With the arrival of the Romans, the 

first leat created was the Annell leat and its reservoir tanks G and Q for the extraction of 

the gold from the Allt Cwmhenog Pit through the process of opencast mining. This was 

followed by the creation of a larger and more efficient leat termed the Cothi leat and its 
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Fig. 2.12. The Jones and Lewis Model. (Jones, 1971) 

tanks C and E and the creation of the other opencast pits. The final phase of the 

exploitation of the gold was the creation of the galleries or stopes located under the 

Ogofau Pit and the Roman Adits. This last phase of Roman occupation also created the 

need for new techniques for the extraction of the gold such as hushing, fire-setting and 

quenching, hydraulicing, and ore processing (Jones, 1971).  D. G. Bird argues that the 

Romans recognized the presence of free gold lying in soft and weathered pyritic shale 

and directed the flow of water from the leats to wash the areas into sluice gates downhill 
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where the gold would then be recovered (Bird, 2001). This process known as 

hydraulicing was also helped along by workers who would break up deposits and feed 

them to the streams. This theory is assisted by several linear gullies which have been 

discovered on the plains below. This chronology is very difficult to establish with the 

lack of in-situ finds and the excavations that have been conducted have not tended to 

focus on the mine workings, but rather on the area around them. The dating of the site 

results mostly from the excavations conducted on the fort at Pumsant, the bath house, and 

pottery finds, such as that found in the Melin-y-Milwyr reservoir. It is argued by B. 

Cauuet that some of the opencast pits may have existed well before the Roman 

occupation of the site and they were reappropriated, but the evidence is scarce and 

speculative. 

It appears that knowledge of the gold mines was forgotten until 1844 when a Sir 

Warrington Smyth of the Geological Survey discovered gold on the site. He was followed 

by a Sir Henry de la Beche who made the first gold assay on quartz extracted from the 

mine.  In 1853, three Australians erected a water-driven mill for crushing ore, but the 

operation did not last long. The Mining Journal in 1868 reported a water wheel had been 

built on a stream near the Davies Cutting. In 1887, General Sir James Hills Johnes 

requested a lease for the mines to be sublet out which was taken up by a Mr. Edward 

Jones, who then formed the South Wales Mining Company Ltd. The mine was reopened 

and the Cambrian Tin Plate Works at Llanelli was leased to process any gold ore 

discovered. Mr. Edward Jones and his nephew Captain Telford Edwards ran an adit into 

the hillside east of the Ogofau Pit known as the Mitchell Adit. A railway track was laid 
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down and the waste rock that was extracted from this adit was dumped into the former 

Roman Pit (Annels, 61-63). The mine was abandoned in 1893 and the associated 

companies were sold. 

The Johnes family employed a Mr. James Mitchell in 1905 to open the mines 

again. He extracted 381 tons of ore from the Mitchell Adit, obtaining 44 ounces of gold 

and 6.6 ounces of silver. This led to the development of his own company, the Ogofau 

Proprietary Gold Mining Company Ltd. and he continued extraction of gold from the 

mines until 1910 when old Roman workings were penetrated unknowingly and the mine 

was flooded. The pumps used at the time were not able to cope with the amount of 

flooding and financial difficulties forced production to cease. In the 1930s mining 

operations began again at Dolaucothi, but were dissolved in 1943 from a lack of 

investment, geological problems, and mistakes in the layout of the shaft and the 

subsequent levels developed (Annels, 70-76). 
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CHAPTER III 

UMM AL AMAD 

Published information is scarce on the Roman mines in the Khirbat Faynan area 

of Jordan. Umm al Amad is one of a vast network of mines in the area, with the smelting 

of the copper ores centralized at the fort located in Khirbat Faynan. It is the only known 

mine in the entire Roman empire that is still fully preserved (Hauptmann, 144).  The 

region was recorded as Phaino in literary accounts during the Great Persecution in the 4
th

century CE and extensive copper mining took place (Barker, 305). The early Christian 

authors Eusebius, Athanasius, and Epiphanius refer to the site as a metalla or imperially-

run mining operation in their treatises on the early church; However, the mines of Phaino 

were possibly under imperial control much earlier than the 4
th

 century. By the time the

Bishop Eusebius was writing his account of the Great Persecution, the mines were being 

managed as part of res privata of the emperor. The Christian accounts say it was a large-

scale enterprise run by imperial officials and soldiers who kept close watch on the labor 

which was composed of criminals including Christians from all ranks of society. Given 

the technical and skilled nature of mining, it is likely that free laborers with specific 

skillsets were also present for the extraction and smelting of the copper. The Wadi 

Faynan was originally located in the province of Arabia along with Petra and Bostra 

before this province was subdivided into two parts around AD 295 and the Wadi Faynan 

became part of the province of Palestina Salutaris (Millar, 201-2). It appears the area was 

the second largest producer of copper in the Eastern Empire, but unlike Dolaucothi, it is 

not mentioned in the Notitia Dignitatum, which lists Roman forts and important sites 
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throughout the empire (Barker, 308). The mining activities extended for an extremely 

long period of time and, in fact, outlasted many of the mining operations established in 

the empire. 

The Depositional Process of the Copper of Faynan 

Copper mineralizations extend 70 km, to the south from the Faynan district (fig. 

3.1), occurring in several different geological units with the richest mineralization of the 

region occurring at Faynan in Cambrian dolostones and sandstones (Hauptmann, 63-63). 

The Cambrian sediments at Faynan are divided into four stratigraphic units: the Arcosic 

Sandstone, the Dolomite-Limestone-Shale Unit, the Variegated Sand and Claystones, and 

the Massive Brown Sandstone (fig. 3.2). All but the Arcosic Sandstone were subject to 

early mining activities, with the Massive Brown Sandstone layer being the focus of 

extraction at Umm al Amad. This layer consists of fine- to medium-grained sandstones 

with intercalated conglomerates and claystones that were deposited in a fluvial 

environment (Hauptmann, 66-67). This unit reaches a thickness of 250 m at Ras Gebel 

Khalid in the Faynan. Erosion causes a honeycomb pattern along the blackish-brown to 

light brown crust (Hauptmann, 67). The sandstones throughout the Faynan display a 

vertical network of fractures coated in some places with oxidic and sulphidic copper ores 

which were the focus of early mining operations in the region (Hauptmann, 67). 

The origin of the copper ore deposits in the Faynan occurred in many stages, 

resulting in the enrichment of copper and manganese (Segev, 1989). Primary copper-iron 

sulphide mineralizations in the late Precambrian as a result of volcanism are the source of 
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the later copper ores. Erosion of the volcanic rocks during the lower Cambrian followed 

resulting in a stratiform enrichment of copper in sandy dolostones that had formed in 

shallow, marine, and tidal flat environments (Segev, 1989). During the formation of the 

Rift Valley, epigenetic remobilization occurred, subsequently followed by erosion and 

weathering, which resulted in a process of decarbonization at the top of the dolostone 

unit. The enrichment of the copper and manganese ores in these sediments formed the ore 

deposits that were present during the Roman extraction of the area’s mineral resources 

(Segev, 1989). 

The predominant ores are oxidic and silicate copper minerals which can be 

reduced to metal in a one-step smelting process (Hauptmann, 68). The ores found in the 

Faynan are of the same type mined by the Romans and earlier peoples, owing to the fact 

that the region has largely 

Fig. 3.1. Geological Map of Wadi Arabah (Hauptmann, 2007). 
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Fig. 3.2. Lithostratigraphy and Copper Mineralizations in the Faynan and Timna 

(Hauptmann, 2007). 

not been mined since, allowing for undisturbed remains. The veins of copper found in 

Umm al Amad are a mostly stratabound mineralization of copper in the Massive Brown 

Sandstone layer. 

History of Excavation 

The region of the Khirbat Faynan was known to European travelers long before 

the first systematic studies of the site. The first mapping of the copper mines occurred in 

the 18
th

 century, by D’Anville, with no earlier reports recorded by European travelers

(Hauptmann, 2). Fritz Frank and Nelson Glueck in the early 20
th

 century attempted to

date the copper-smelting activities of the region from the 2
nd

 millennium BCE to the

Byzantine era. Musil in 1907 and Glueck in 1935 both focused their explorations on a 
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complex of large-scale structures at the confluence of the three tributary wadis of the 

area: the Dana, Ghuwayr, and Shayqar (Barker, 4). They dated the structures to the 

Nabatean, Roman, and Byzantine periods supported by the surface pottery discovered 

there. Glueck discovered a large central rectangular complex surrounded by subsidiary 

buildings, of which two were Byzantine churches, as well as an aqueduct, a reservoir, and 

a watermill on the southern side of the main channel (Barker, 5-7). He made note of the 

presence of slag that blackened the slopes of the mountains around the site and the 

existence of ancient mines carved into the surrounding hills.  Further down the Wadi 

Faynan, Glueck recorded cobbled walls he felt indicated stretches of previously 

cultivated fields with Nabatean pottery sherds scattered intermittingly throughout. Umm 

al Amad was the only mine visited by Glueck in 1935 (Hauptmann, 144). 

Fig. 3.3. The copper regions of Faynan, Timna, and the wadis Abu Khusheibah and Abu 

Qurdiyah (Hauptmann, 2007). 
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 Between 1961 and 1967, geologist Hans-Dieter Kind (1965) as a member of the 

German Geological Mission in Jordan, dated a number of archaeometallurgical 

monuments, emphasizing the mines and smelting sites in Faynan and those southwest of 

Petra in the wadis Abu Khusheibah and Abu Qurdiyah (fig. 3.3). He used the discovery 

of coins to date the sites and to demonstrate activity in the area during the Hellenistic, 

Nabatean, late Roman, Byzantine, and Ottoman periods. Kind visited Umm al Amad 

during his survey work and described it as a room and pillar mine extending laterally 30 x 

30 m (Hauptmann, 144). Weisgarber (2006) studied in detail the mines in the Wadi 

Faynan, but these studies have only been partially published. Hauptmann identified 55 

separate workings in the Wadi Ratiye north of Khirbat Faynan, ten Roman mines in the 

Wadi Abyad nearby, one re-opening of a mine in the Wadi Khalid, and four Roman 

workings to the south at Umm al Amad (Hauptmann, 115-16, 144-5). It appears that the 

smelting of the resources extracted from these mines was centralized at Khirbat Faynan 

with the amount of copper extracted in excess of 2500-7000 tons (Barker, 311).  

The Roman Mine Workings 

The mine of Umm al Amad is the largest, fully preserved Roman copper mine 

still in existence. Although its measurements were given by Kind (1965) as 30 x 30 m, 

the correct measurements were later given by the Deutsche Bergbau Museum as 120 x 55 

m, from the working face to the entrance (Hauptmann, 144). The shape of the entrance 

suggests that the mine had already been opened during the Chalcolithic period and 



 Texas Tech University, Brandon Baker, May 2015 

42 

corresponds to other mines in the Wadi Ratiye (fig. 3.4). The mine consists of three 

openings which are very low and require one to enter on all fours.    

Fig. 3.4. The entrance to Umm al Amad (Baker, 2014). 

The floor is covered in a layer of guano at present and is inhabited by bats. Strike 

marks are prevalent throughout the mine on the ceilings and walls (fig. 3.5). Towards the 

back of the mine are two recently sealed off passages which may lead further back into 

the mine (fig. 3.6).    Throughout the mine are columns carved out of the rock supporting 

the roof of the mine (fig. 3.7). These structures are the basis for the Arabic name of the 

mine, Umm al Amad or Mother of Pillars. Strike marks are also prevalent on the columns 

themselves (fig.3.8) as well as veins of copper lying open, exposing their teal-colored ore 

(fig. 3.9). Each strike appears to conform to the curvature of the rock on which it rests. 

Along the walls, the strikes run horizontally, similar in length and width, following the 
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arc of the rock into which it was struck creating semi-circular indentations into the stone. 

The workers were likely either in a crouched or sitting position swinging their picks 

horizontally chipping away the stone as they chased the copper veins. The height of the 

ceiling near these walls stands no more than four feet and does not allow for standing 

room. On the columns supporting the gallery (figs. 3.6 & 3.7), the stone curves from the 

ceiling down to a cylindrical base with strike marks running horizontally as well, 

rounding out the base, being careful not to cut the base too small in size. Along the 

ceiling the strikes also run horizontal, with the ceiling decreasing in height from the 

center of the mine towards the outer perimeter. These strikes appear to be quite precise in 

their placement in parallel lines with very little overlap throughout the mine resulting 

most likely from light pick work. This stands in contrast to the work in quarries after the 

second century CE. Quarry work benefitted from the introduction of a heavier pick 

introduced by the Romans at the end of the first or beginning of the second century CE, 

which allowed for a deeper penetration so the worker could execute more strikes before 

having to move his feet, but this resulted in less precise strikes with tracks forming 

segments of circles (Oleson, 2008, 129). In the back of the mine, a shaft descends about 3 

to 4 meters but is filled in with rubble. The local Bedouin apparently visit the mine since 

a flute, a mason’s trowel, and three small stone “structures” were all found a few meters 

from the entrance. Arabic is carved into the rock above the entrance to mine by the local 

visitors (fig. 3.10). Very little light reaches the inside of the mine and after taking a few 

steps, one is immediately plunged into darkness (fig. 3.11). The air is stifling and choked 

with dust rising from the guano on the floor. One feels the claustrophobia that the 
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workers would have experienced being compacted into the tight space. The ceiling rises 

to a height of no more than 2.5 meters at the center of the gallery. Outside the entrance to 

the mine, the ground is littered with the teal ore gleaming in the sunlight, a stark contrast 

to the brown gravel of the ground. The implication is that the entrance’s small size helped 

circumscribe any chance of freedom from the mine. 

Fig. 3.5. The strike marks from hammers and wedges are found on the ceiling and walls 

throughout the mine (Hauptmann, 2007). 
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Fig. 3.6. A sealed passage along the back wall of the mine (Baker, 2014). 

Fig. 3.7. The carved columns that support the gallery in Umm al Amad (Baker, 2014). 
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Fig. 3.8. Strike marks on one of the many columns in Umm al Amad (Baker, 2014). 

Fig. 3.9. Copper vein exposed on a column in Umm al Amad (Baker, 2014). 
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Fig. 3.10. Arabic carved into the rock above the entrance to the mine (Baker, 2014). 

Fig. 3.11. Looking out at the entrance from a few meters inside of Umm al Amad (Baker, 

2014). 
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In 2011, members of the Edom Lowlands Regional Archaeology Project from the 

University of California, San Diego used LiDAR to scan a variety of sites throughout the 

Faynan. Using a Leica Scanstation 2, Leica’s Cyclone software, and Vid’s software for 

visualization, the mines of Umm al Amad were scanned producing two laser scanned 

images (figs. 3.12 and 3.13) of the complex. The images provide a clear depiction of the 

dimensions of the mine and the number of columns present throughout the interior. 

LiDAR is particularly useful, because the darkness is so thick inside the mine that decent 

photographs are hard to obtain. 

Fig. 3.12. Aerial view of Umm al Amad using LiDAR (Richter, 2014). 

http://adventuresindigitalarchaeology.files.wordpress.com/2014/05/umm-al-ammad-from-above.png
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Fig. 3.13. Interior view of Umm al Amad using LiDAR (Richter, 2014). 

Historical Reconstruction of the Mine 

The first literary sources that mention the ancient site of Phaino are found in the 

works of Christian writers of the fourth century CE. Eusebius, the bishop of Caesarea in 

the 3
rd

/4
th

 centuries CE, wrote two important works on the early history of the church,

both referencing the condemnation of Christians to the mines of Phaino during the Great 

Persecution under the emperor Domitian. These works, the Ecclesiastical History and a 

History of the Martyrs in Palestine, provide a sensationalistic, but nonetheless startling 

view of the conditions for those working in the copper mines. From these works it is 

known that the mines of Phaino were under imperial control and were being managed as 

part of a res privata of the emperor (Barker, 305). In AD 302, Diocletian and Maximian 

http://adventuresindigitalarchaeology.files.wordpress.com/2014/05/umm-al-ammad-interior-looking-towards-back-of-cave.jpg
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wrote to the proconsul of Africa instructing him to ignore the customary rules of status in 

his dealings with the Manichaeans and prescribed that even if those found guilty were 

wealthy they were still to be condemned to the mines of Phaino (Mattingly, 187). In the 

History of the Martyrs in Palestine, Eusebius writes,  

It was the nineteenth day of Ilul, and during the same wonderful conflict 

of the martyrs of God, that a great spectacle was assembled in Phaeno, in this 

same Palestine; and all the combatants were perfect, and in number they were 

about a hundred and fifty. Many of them, also, were Egyptians, amounting to 

more than a hundred. And the same in the first place had their right eyes and their 

left legs in their sinews destroyed by cautery of fire and by the sword. And then 

after these things they were delivered over to dig copper in the mines. Those, also, 

who belonged to Palestine had to endure afflictions in the same manner as the 

Egyptians; and they were all assembled together in a place called Zauara, as a 

congregation consisting of many persons. There was also much people with them, 

who came from other places to see them, and many others who ministered to them 

in their necessities, and visited them in love, and filled up their lack. And all the 

day they were occupied in the ministry of prayer, and in the service of God, and in 

teaching and reading; and all the afflictions which passed over them were 

esteemed by them as pleasures, and they spent all that time as if it had been in a 

festive assembly. But the enemy of God and wicked envier was not able to bear 

these things, so there was immediately sent out against them one of those generals 

of the Romans that is styled Dux; and first of all he separated them one by one 

from each other, and some of them were sent to that wretched place Zauara, and 

some not; and some of them to Phaeno, the place where the copper is dug; and the 

others went to different places. Afterwards he selected from among those in 

Phaeno four of them who were of great excellence, in order that by them he might 

terrify the rest. Having, therefore, brought them to the trial, and not one of them 

having shewn any signs of dismay, this merciless judge, thinking that no 

punishment was so severe as that by fire, delivered up God's holy martyrs to this 

kind of death. When, therefore, they were brought to the fire, they cast themselves 

into the flames without fear, and dedicated themselves as an offering more 

acceptable than all incense and oblations; and presented their own bodies to God 

as a holocaust more excellent than all sacrifices. And two of these were Bishops 

Paulus and Nilus; and the other two were selected of the laity, Patermytheus and 

Elias; and by race they were all of them Egyptians. They were pure lovers of that 

exalted philosophy which is of God, and offered themselves like gold to the fire to 

be purified. But He who giveth strength to the weak, and multiplieth comfort to 



 Texas Tech University, Brandon Baker, May 2015 

51 

the afflicted, deemed them worthy of that life which is in heaven, and associated 

them with the company of angels.
40

These records capture a horrific picture of the judicial savagery against the 

Christians condemned to labor at Phaino. The literary sources imply that there was a 

military presence at the mines, but no major military camp has been unearthed as of yet. 

The large scale of the building projects does suggest the existence of fortlets manned by 

small garrisons of troops (Mattingly, 187). Being condemned to the mines was thought to 

be equivalent to a death sentence, as Athanasius tells us in his Orations against the 

Arians: “(the Arians in Alexandria) demanded that…(Eutychius, a subdeacon) should be 

sent away to the mines; and not simply to any mine but to that of Phaino where even a 

condemned murderer is hardly able to live a few days” (60.765-66). The labor force was 

most likely not made up of the condemned alone, but worked alongside skilled laborers 

who were paid high wages for the hard work (Mattingly, 190). Everyday documentation 

of the mines is severely lacking and one must look to similar mines in the Eastern desert 

such as Mons Porphyrites (Peacock, 2007) and Mons Claudianus (Peacock, 1997) and the 

presence of ostraca and papyri that document the acquisition of food, the requisition of 

animals, and the wages for the skilled laborers. The distance of the mines from the central 

smelting complex of Phaino (fig. 3.14) would have most likely required large animals to 

transport the ore from the mines to the furnaces as well as carry food and water 

(Mattingly, 192).  

40
 Translated by William Cureton. 
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Fig. 3.14. Looking back at the site known as Phaino from the mountains near 

Umm al Amad (Baker, 2014). 

During the Byzantine period, the site became a place of pilgrimage for Christians 

due to the martyrdom of those persecuted and it appears a sizeable community of 

Christians lived at the site and labored in the mines (Mattingly, 191). The landscape is 

severely despoiled by the copper extraction of the Roman and Byzantine periods. The 

mine of Umm al Amad appears to correspond with other known Chalcolithic mines in the 

area and may have been appropriated by the Nabateans before being turned into a full 
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fledge extraction zone by the Romans. From the literary records in our possession, 

Phaino appears to have been one of the largest copper mining sites in the Roman empire. 
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CHAPTER IV 

SYNTHESIS 

But to continue with the mines, the slaves who are engaged in the working 

of them produce for their masters revenues in sums defying belief, but they 

themselves wear out their bodies both by day and by night in the diggings under 

the earth, dying in large numbers because of the exceptional hardships they 

endure. For no respite or pause is granted them in their labors, but compelled 

beneath blows of the overseers to endure the severity of their plight, they throw 

away their lives in this wretched manner, although certain of them who can 

endure it, by virtue of their bodily strength and their persevering souls, suffer such 

hardships over a long period; indeed death in their eyes is more to be desired than 

life, because of the magnitude of the hardships they must bear. 

 Diodorus Siculus, 5.38.1 

This quotation from Diodorus Siculus, along with many other depictions of the 

misery and despair of slaves, sentenced to the mines, has permeated into academic 

research and has diverted our attentions from the study of the skilled laborers that were 

also employed alongside of these slaves. Slaves were a means to acquire specific tasks 

throughout the Roman world and this labor force achieved impossible feats through the 

use of enormous amounts forced labor. But it is often overlooked that “slaves who were 

skilled artisans or service providers were usually paid for their skills and products.” 

(Rihil, 127). While slaves, damned to the mines, may have had little prospect of 

achieving freedom, there were still certainly motivating factors. Rather than being an 

animal laborans, there was the possibility for a laborer to be a homo faber. This desire 

certainly would be a motivating influence in elevating the skill or care in the work being 

done and possibly the invention of tools and technical developments to assist in the 

extraction process.  
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Using the mines of Umm al Amad and Dolaucothi from opposite ends of the 

Roman Empire as case studies, this chapter will investigate the craftsmanship of the 

laborers who extracted the copper and gold. Dissolving any preconceived notions of a 

hierarchy in which the end product is the most valued aspect of the craft, it will be shown 

that the whole process of resource extraction is the result of various forms of 

craftsmanship.  

Hands 

The scale of Roman mining activity throughout the empire created a need for 

manual labor to extract the mineral resources that the Romans craved, whether it was 

copper, gold, lead, silver or other stones such as the prized purple stone porphyry. While 

it is commonly held that this labor consisted of slaves, criminals, and Christians, a view 

propagated by the early Christian writers, there is a recent push in scholarship to 

understand more fully the skilled labor force that was employed in the mines, which 

would have varied from site to site. The effort and technical skill required to extract and 

transport the mineral resources certainly required a certain level of craftsmanship. 

Between the head and the hands there is unison to solve problems and use various 

techniques for the extraction of the resource. The difficulties of the locales, climates, and 

conditions were overcome through a variety of mining techniques, many of which were 
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improvised on site by use of imagination and a plethora of imperfect or incomplete tools. 

These techniques proved so useful they were reused by later peoples.
41

The mining operations at Dolaucothi consisted of opencast exploitation combined 

with underground galleries and tunnels cut into the rock as detailed in Chapter 2. A 

system of leats brought water from the Annell and Cothi rivers to the reservoir tanks 

placed above the opencast area. According to the Jones and Lewis model, the hydraulic 

system allowed for hushing and ground-sluicing to facilitate the mining operations. This 

helped to expose the gold deposits embedded in quartz which was then extracted using 

tool-working and fire-setting. Secondary deposits were exploited with the hydraulic 

system as well (Hirt, 36). The presence of a fort under the modern village of Pumsaint 

and settlement remains along the Roman road to Llandovery both help to estimate the 

size of the contingent associated with the gold mine. The fort was founded in the mid-70s 

BCE and was likely large enough for a cohors quingenaria (Hirt, 37). Archaeological 

excavation has revealed five phases of construction for the fort and it appears to have 

been occupied until the mid-120s BCE, and abandoned during the reign of Hadrian (Hirt, 

38). A civilian presence remained for possibly another two decades. No written evidence 

has been found on the site that details the size of the work force used to extract the gold 

from Dolaucothi, but the material memory
42

 of craft remains displayed in the strikes of

41
 The specifics of this process may be drawn out by the collective paradigm developed by Bruno Latour 

(1994). The processes of translation, crossover, enrollment, mobilization, and displacement are useful in 

developing comparisons between collectives of societies. When juxtaposing more ancient collectives with 

those that are more modern, it is not that ancient collectives exhibit a richer mixture of social and technical 

culture, but that modern collectives translate, cross over, enroll, and mobilize more elements, more 

intimately connected, and more finely woven than those that are ancient (47).  
42

 This material memory that remains is paradoxical in that these strikes, structures, and remains are all 

vestiges of the past that also exist in the present. Archaeology is both the science of uncovering the past and 
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hammers on the rock, reservoirs and leats, the mill complex situated next to the mine, the 

burned rock, and the Careg Pumsaint. 

The workforce needed to construct the hushing tanks, dig the leats, and cut 

tunnels into the rock required a considerable number of hands. The galleries cut into the 

rock for water drainage and those carved out following the veins of gold-bearing quartz 

required tedious effort to remove the slate, which easily outnumbered the presence of 

quartz by ninety percent (fig. 4.1). It appears that military forces were employed to 

provide security for these mining operations, but also to enforce labor in the opencast and 

underground mining operations during the early phases of occupation (Hirt, 358). It 

Fig. 4.1. Slate removed from Dolaucothi. For every 10% of quartz extracted there 

would be 90% slate. (Baker, 2014) 

present. Their entire context must be taken into account when truly attempting to understand their history. 

In this sense then, the material memory contained within artifacts is a reconstructed memory in which an 

object should be understood as a thing that has been transformed over time and not as representative of a 

specific earlier period (Olivier, 2011 & Olsen, 2010). 
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cannot be determined based on the extant evidence possessed if the regime ever changed 

from a forced approach to the loaning out or selling of mining plots. Military forces may 

occasionally have been used to assist in mining, but this most likely was not a common 

practice (Hirt, 358). 

In the eastern desert at the southern end of the empire, the labor force of the mines 

at Phaino consisted of slaves, criminals, and Christians condemned to the metalla for 

their offenses. There must also have been skilled laborers to be able to perform the 

smelting of copper extracted from the mines. We know that the exploitation of copper 

from the region was of a very significant scale because of the amount of slag that remains 

today, covering the landscape. The smelting of the copper would have taken place in 

large tap furnaces, with the separation of the slag and metal occurring within the furnace 

and the tapping process producing large plates of distinctive vitreous slag (Mattingly, 

177). It seems the smelting of copper was centralized at Khirbat Faynan from mines 

across the region. Phaino was set a ways back from the main Roman road linking the Red 

Sea port of Aqaba and the Dead Sea which in itself was a terminus of the eastward route 

connecting the port at Giza with the Wadi Araba road (Mattingly, 180). This situation led 

to challenges to maintain and supply such a substantial mining and smelting 

workforce.connecting the port at Giza with the Wadi Araba road (Mattingly, 180). This 

resulted in a challenge to maintain and supply such a substantial mining and smelting 

workforce. 

It is possible that the copper mines were similar in organization to those in Egypt 

at the mining sites of Mons Porphyrites and Mons Claudianus with the presence of 
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quarries, slipways and workshops, forts and fortlets, settlements for workers, animal 

feeding stations, wells, tracks and roads, and large wheeled vehicles for transportation 

(Mattingly, 186). Ostraca and papyri have been found on site revealing detailed levels of 

organization. In regard to the workforce employed at these sites, this documentation 

reveals that most workers were paid wage earners and not slaves and forced labor as is 

commonly believed (Cuvigny, 1996). The only historical documentation, based on 

Eusebius’ works, paints a biased and sensational account of the savage mistreatment of 

Christians in the mines of Phaino. In his Ecclesiastical History, Eusebius describes 

beheadings and burnings of Christian leaders as well as the disfiguration of some 

Christians before being shipped to the mines (8.13.5). As we have seen, Eusebius in the 

Martyrs of Palestine states that some Christians had their left leg tendon severed and their 

right eye gouged out before arriving at the mines from Egypt (13.1-3). These mutilations 

would have made it easier for a smaller contingent of soldiers to supervise the labor and 

decreased the ability for uprising from the work force. 

      This status quo is epitomized by David Mattingly in Imperialism, Power, and 

Identity: Experiencing the Roman Empire, concerning the nature of the work force at the 

mines of Phaino in light of Eusebius’ claims. He believes from 306 BCE Christian 

numbers were growing and were being transported in large groups for condemned labor 

in the mines. This large increase of labor at the mines created difficulties for the soldiers 

tasked with maintaining productivity in the extraction of copper (Mattingly, 189). This 

resulted in some of the labor force being maimed before being sent to the mines to reduce 

their ability to rebel. The presence of so many Christians resulted in the growth of a 
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Christian community, with those too old or infirm to work in the mines living on in a 

separate settlement near the mines. In 311 BCE, the Roman governor of Palestine, 

Firmilianus visited Phaino and saw the growing strength of the Christian community. He 

then wrote to the emperor Maximian to inform him of the burgeoning problem leading to 

Maximian declaring the mines of Phaino to be purged of Christians. Beheadings and 

burnings of Christian leaders and those unable to work then ensued (Mattingly, 190). 

This would have taken place over a few days, but the mass execution of the Christians 

would be forever committed to memory and influence theories on the makeup of the 

labor force in the mines. 

Mostly likely slave labor never truly made up the entirety of the mining 

population if the surviving documentation and material record of other mining sites 

corresponds to Phaino. Slave labor brings with it issues of constant supervision and 

difficulty in motivating the work force through means other than brutality. Many aspects 

of mining and smelting require a high level of technical skill that would almost certainly 

be employed through highly specialized paid labor. Brawn would also be a necessary 

requirement for the extraction of resources in highly dangerous conditions and it is 

probable that the slave labor was used for such a purpose. Therefore Phaino was mostly 

likely composed of a mixed pool of skilled and unskilled labor and not a site specifically 

for the elimination of Christians in the mines. 
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Tools 

Using tools to complete a task is a component of skilled labor, but developing this 

skill comes not through the challenge of using tools, but when the tools challenge the 

user. This usually occurs when the tools are used in a situation that they were not 

originally suited for (Sennett, 194). This challenge is met by adapting the form of the tool 

or improvising with it allowing for the incompleteness of the tool to teach the user 

something (Sennett, 194). It has been established that the work force in the mines of 

Dolaucothi and Phaino were composed of a mix of skilled and unskilled labor, but that in 

each group there was a level of techne required to achieve the tasks set before them. The 

brawn used for the extraction required tools adapted for the removal of the mineral 

resources and the skilled labor force used various techniques for reducing the extracted 

resources to the pure copper and gold they were tasked with acquiring. 

At the site of Dolaucothi, the Upper and Lower Roman adits were cut into the 

rock following the veins of gold-bearing quartz. Both were driven by hand through the 

use of picks as seen in fig. 4.2. Surviving pick and chisel marks cut into the walls 

demonstrate the Roman use of these tools.
43

  Iron was used for most of the tools. An iron

gad, which usually had a square or V-shaped cross-section, held by a worker or with 

tongs would be struck by a hammer to remove stone in flakes and dust (Davies, 32).  

Dozens of these gads would be taken to the site and be sharpened afterwards. Single and 

double headed hammers weighing between 5 and 10 pounds were used to strike the gad 

43
 The absence of tool marks usually suggests the use of wooden wedges, which would expand when wet 

(Forbes, 194). 
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(Healy, 100). Metal crowbars would be used to lever off jutting pieces of rock (Forbes, 

193). Iron picks with an 8-9 inch curved handle were used to strike softer rock (Davies, 

32). Pliny states in Book XXXIII.71-72 that battering rams and wedges were also used to 

separate the resource from the rock. Rakes or hacks would be used to collect the ores. In 

the early Roman periods, the rakes were flat and wooden with short handles and would be 

used in conjunction with dust-pans to collect the ores into buckets or bags (Forbes, 193). 

The later Roman rakes were spoon-shaped with the handle and blade as one piece. Often, 

it appears that when galleries were driven into the rock, one side of the rock-face was cut 

out by a channel and then the rest of the face was chipped away (Forbes, 195). A sculpted 

relief found in Palazuelos, Spain shows miners dressed in tunics with possibly leather 

aprons to protect themselves while performing this labor (Rickard, 1923).  

The shape of the passages carved into the rock differs between the two adits 

though. As we have seen, the Lower Roman adit had a wedge-shaped profile which is 

wider at the top than at the bottom while the Upper Roman is square cut reaching almost 

2 meters across (fig. 4.3). Both have been interpreted as drainage and haulage passages 

for the series of underground stopes that exist beneath the site (Annels, 47). It has been 

suggested that, at the beginning of the extraction process, these passages were cut to 

allow for enough space for two workers to stand back to back chiseling the quartz from 

the shale. Diodorus Siculus describes the process of Roman mining for gold and silver 

thus: 
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Fig. 4.2. Replica of a Roman pick used for mining at Dolaucothi (Baker, 2014). 

…opening shafts in many places and digging deep into the earth, [they] search for

the strata rich in silver and gold. They carry on not only for a great distance, but 

also to great depth, extending their diggings for many stades and driving on 

galleries branching and bending in various directions, bringing up from the depths 

the ore which provides them with gain. (5.36-38)  

These adits were carved horizontally through the deposit with a gallery then 

driven at depth following the quartz vein as it wove underground (fig. 4.4). This initial 

chipping away of the rock would have been performed by the unskilled labor as Diodorus 

states, “those individuals of outstanding physical strength break up the quartz rock with 

iron hammers, applying to the work not skill, but force. (3.12-13.1).” The galleries that 

branched off from these horizontal adits were supported by a combination of wood 

bracing and columns of unmined rock which Plutarch (843d) states that a penalty of death 

would be incurred if these columns of rock were mined. Picks and hammers could be 
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Fig. 4.3. Looking out from the entrance to the Lower Roman Adit (Baker, 2014). 

held in a variety of ways depending on the size of the adit, gallery, or channel. 

Theophrastus writes in regards to Samian deposits that it was not possible for a person to 

stand upright, but must dig on his back or side.
44

 The height and width of the adits at

Dolaucothi suggest they were made with picks, chisels, and hammers swung in a standing 

position. The removal of the quartz from these veins was incredibly thorough and appears 

to have been far more successful than later attempts during the early 1900’s and the 

Victorian eras of mining in the area through the use of dynamite and child labor. These 

private moments of craft stand in stark contrast to the blown out walls of rock from 

dynamiting. Steps were carved into the rock in the gallery for the removal of the quartz 

and shale which was discovered by the Victorian miners who accidentally exposed them 

44
 Theophrastus.On Stones.63. 
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by dynamiting the rock below the steps (fig. 4.5). These steps are now supported by a 

wooden railing to allow for tourists to navigate the steep staircase. 

While the unskilled labor used iron tools and force for extraction of the quartz, the 

skilled labor employed various techniques for simplifying the task at hand and creating 

more productive results. A technique termed fire-setting
45

 was used; authors such as

Pliny, Virtuvius, Diodorus, and Livy relate that a mixture of fire and vinegar was used to 

fracture the rock for removal before it would then be broken up by hand. The vinegar 

Fig. 4.4. Quartz vein underground in the gallery at Dolaucothi (Baker, 2014). 

45
 The technique of fire-setting was used since the inception of mining from prehistoric times up to the 

Middle Ages (Craddock 1992, 1995, and Willies, 1994, and Weisgerber and Willies, 2000). 
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Fig. 4.5. Roman stairs carved into the rock taken from the Victorian gallery looking up 

(Baker, 2014). 

would have produced additional fracturing as the temperature fell after the firing of the 

rock (Duncan, 1999). This was confirmed by experiments on limestone with strong acetic 

acid solutions (Shepherd, 1992). It was also extinguished with water, which was probably 

the more commonly used method due to the expensive nature of vinegar. The rock would 

fracture due to thermal shock
46

. The fractured rock would then be brought to the surface

for further processing to free the gold from the quartz. For gold deposits resting on the 

surface and possibly for the deeper deposits as well, hushing was used, as is evidenced by 

the presence of reservoirs and leats throughout the area. This was another specialized 

form of mining in which water directed from the Cothi and Annell Rivers was run 

46
 Thermal shock occurs when a rapid change in temperature causes a material to expand by different 

amounts, which results in the stress exceeding the strength of the material, causing cracks to form, which 

compromise the integrity of the object’s structure. 
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through leats carved into the landscape which are still present today (fig. 4.6). The water 

was stored in reservoir tanks that are situated above the mine workings and released 

suddenly washing away loose debris and rubble from the quartz veins. This rushing water 

that poured over the rock has left an indelible mark on the landscape today. Presently, 

there are ponds above and below the road from Pumsaint to Caeo which may be the result 

of the cascades of water from the washing of the ore. 

The use of hushing flooded the ground and made conditions very treacherous. It 

was until mining operations were resumed in the 1930’s that a piece of wood dating from 

the Roman period was discovered in one of the flooded pits supporting a belief that water 

drainage wheels were used by the Romans to assist in the removal of this stored water 

from the mining complex (Annels, 47). It is supposed this wooden plank corresponds to 

wooden drainage wheels found at other Roman mining sites such as Rio Tinto in Spain. 

These wheels would have been arranged in pairs and could lift water up to 80 feet from 

the bottom of the mine. 

With the ore extracted from the rock, the quartz would then be processed further 

to extract the gold. Several techniques may have been used to achieve this task. The 

quartz would need to be grounded and crushed using large pestles, mortars, and rotary 

quern-stones (Annels, 81). The discovery of the Careg Pumsaint brought to light the 

possible use of a water-driven trip-hammer mill (fig. 4.7). This suggests that water may 

have been used to power the crushing process. A local legend connects five saints with 

the large block of sandstone known as the Careg Pumsaint. The stone, standing three and 

a half feet tall and two feet wide, has two basin-shaped hollows on each of its sides. The 
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legend says that five local saints known for their sanctity were caught in a terrible storm 

raised by a wicked magician. Seeking shelter they rested themselves against the four 

sides of the stone and were battered so fiercely with hail that they left imprints of their 

heads and bodies into the rock. The magician supposedly transported them into his cavern 

where they sleep awaiting the return of King Arthur. The technology for the use of a 

water-driven trip-hammer is mot thought to have existed until the medieval or early 

modern period as discussed in Agricola’s De Re Metallica written in 1556, but perhaps 

the technology existed earlier than was originally perceived and the tools were developed 

earlier to solve this particular need (Annels, 55). Excavation was undertaken between 

1991 and 1993 adjacent to the Careg Pumsaint revealing a complex sequence of layers in 

Fig. 4.6. The Cothi leat running horizontally across the Llwyn-y-Ceiliog Farm (Baker, 

2014). 



 Texas Tech University, Brandon Baker, May 2015 

69 

which charcoal samples suggested a date of early Roman occupation in the overlaying 

layers of waste which lends credence to trip-hammer technology being developed by the 

Romans. Stones similar in appearance to the Careg Pumsaint have also been found at 

Roman mines in north-west Spain (Annels, 56). 

Once the ore was finely milled, it would have been washed by a controlled stream 

of water from one of the surrounding leat systems. Several possible sets of stepped 

washing tables associated with reservoir Tank C have been suggested (Annels, 53). The 

water would have been controlled from the tank by a sluice gate whose remains were 

discovered for Tank C in excavations conducted from 1969-70 (Annels, 81). The broken 

character of the local shale would have trapped heavier gold particles, which would later 

be swept up after the steps had dried out (Annels, 81). The pond located downstream 

Fig. 4.7. The Careg Pumsaint (Baker, 2014). 
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contains many lighter gold particles today from these washing activities, but has become 

a pit of quicksand hazardous to any who would try to collect them.  

 Skilled hands and minds using specialized techniques were required to develop 

these tools to assist in the extraction process. Although imperfect in their task, through 

experimentation tools were adapted to complete this labor, allowing for the 

implementation of new technologies to achieve the desired effect. So far, there has been a 

focus on the individuals and their respective skillsets and labors within the mining 

system
47

, but it must not be forgotten that they all were working together as a collective. 

Each of their labors is tied together in the successful extraction of the mineral resources 

from these deposits
48

. These techniques were employed in light of the developing 

knowledge of mathematics and all aspects of mechanics to move large quantities of air, 

water, and other materials in difficult conditions (Oleson, 2008, 94). There appears to 

have been a synergy between problems that arose from collecting the ore from deeper and 

more difficult to reach deposits, and the solutions offered by new knowledge (Oleson, 

2008, 94). Expanding even further out to the organization and administration of these 

mines, it appears that the state sometimes operated the mines directly
49

 and in other 

circumstances they were leased to private operations, which were still under the watch of 

the ‘state mining department’
50

 (Oleson, 2008, 100). The length of time that these mines 

                                                           
47

 These sets of interactions between the matter, energy, objects, gestures, and specific knowledge 

corresponds to  the first level of technological systems set out by Pierre Lemonnier (1992) discussed earlier 

in Chapter 1.  
48

 The interactions between all of the laborers working together for the common goal of efficient resource 

extraction is the second level of technological systems established by Lemonnier (1992).   
49

 cf. Tacitus, Annals. 11.20. 
50

 In this expanded social phenomena, we have reached the third level of technological systems, which 

focuses on their integration into societies (Lemonnier, 1992). 
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were worked also varies from the large-scale operations at Rio Tinto
51

 to the several

different concessions that operated at Laurion (Crosby, 1941, 1950). While gold was 

being mined through the use of fire-setting and hushing in southern Wales, different tools 

were employed for the extraction of copper in the Near East at Umm al Amad. At Khirbat 

Faynan picks and chisels were used for the extraction of the copper ore embedded in the 

rock. This is evidenced by the vast amount of strike marks that ornament the ceilings and 

walls of Umm al Amad
52

 (fig. 4.8 & 4.9).

The transportation of the ores to the central smelting facility at Phaino from the 

surrounding mines is still a mystery. The landscape is harsh and torrential flooding has 

drastically reshaped this landscape and washed away the original paths. Hiking to the 

mines from Phaino with a guide and an assistant, it was unfortunately apparent that any 

prior trails used by the Romans have most likely been lost. The Bedouin guide drew a 

map in the dirt showing the route taken by the local population through the mountains to 

Umm al Amad which involved proceeding over mountains versus the round-about paths 

taken by tourists through the area (fig. 4.10). Shards of Roman pottery were strewn 

across the surface intermingled with the starkly contrasting green copper ore lying 

exposed on the ground in the baking sun. It is known through the vast amount of slag 

heaps dating from the Roman period that smelting activity of these copper ores was 

concentrated at Phaino (Mattingly, 183). The thick-walled furnaces and large tap slags 

indicate very intensive and large-scale production (Barker, 313). Hauptmann (2007) 

51
 cf. Blanco and Luzon (1969) and Kassianidou, Rothenberg, and Andrews (1995) for more on the 

fascinating finds at the Roman mine in Rio Tinto. 
52

 See Chapter 3 for an in depth discussion on the orientation of the strikes, their depth, uniformity, and the 

material memory that speaks to the skill of those that left them behind. 
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Fig. 4.8. Pick strikes on the ceiling of Umm al Amad (Baker, 2014). 

Fig. 4.9. Pick strikes on one of the many columns in Umm al Amad (Baker, 2014). 
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estimates the Roman copper production from this region to be as much as 2,500-7,000 

metric tons, but it may in fact have even exceeded this number (Mattingly, 193). The 

amount of skilled labor needed for the smelting process alone establishes the need for 

specialized engineering and metallurgical workers to be employed. 

In smelting the copper ores extracted from the mines, the laborer first had to heat 

the ore to a temperature of at least 1600 degrees Fahrenheit and use a substance that 

would remove the oxygen clinging to the copper in the form of oxides. To properly 

transform the ores into a liquid state, a temperature of 2000 degrees Fahrenheit would 

have to be attained. This was done first by blowing through a leather tube with a clay 

nozzle, that could withstand the heat of the flames at the base of the fire in order to 

increase the temperature. Later technological advances allowed for the use of leather 

Fig. 4.10. Bedouin map drawn into the dirt showing the contrast in the straight path to the 

mines of Umm al Amad versus the round-about way of following tourist trails (Baker, 

2014). 
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bellows which an assistant could use to pump air into the fire, while another worker 

handled the crucible or metal object he was shaping (Hauptmann, 219, 236, 251). 

The key to the process was an understanding of the amount of oxygen required in 

the smelting process. Controlling the oxygen flow in a semi-enclosed brick or clay lined 

furnace, the Romans were able to use charcoal from the burning wood and the copper 

ores to produce a liquefied copper free of oxides. An unfortunate byproduct of the 

smelting process is the slag that blankets Faynan today. Roman slag is mostly found from 

broken fist-sized to head-sized chunks. It was tapped as a viscous liquid into a hearth 

deepened in front of the furnace and solidified there (Hauptmann, 96). The copper 

smelting process was concentrated at one site opposite the town of Phaino, as evidenced 

by the huge slag heap located there (Weisgerber, 2006). Roman furnaces are visible in the 

slag heap, but have yet to be excavated. All of the ore extracted from the surrounding 

mines was transported to this central location for processing before being taken for 

distribution throughout the Mediterranean. 

Craftsmanship 

The skilled labor employed throughout the provincial Roman mining sites 

demonstrates the desire for the extraction of mineral resources to be performed 

successfully and efficiently. At both Dolaucothi and Phaino, the extraction process was 

performed thoroughly and skillfully. Later mining operations at Dolaucothi were much 

less successful in the extraction of gold when Victorian and 1930s galleries are compared 

with the Roman as shown by the very successful removal of quartz veins from the Roman 
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gallery versus the haphazard manner of extraction through the use of dynamite by the 

later mining operations. In the Faynan, the amount of slag present opposite the town of 

Phaino shows the efficiency of the Roman extraction and smelting process through the 

use of unskilled and skilled labor. The craftsmanship required to effectively perform 

these processes is based on two important factors. The first is the desire to do good work 

and the second the abilities required to do so (Sennett, 241). Possessing these abilities and 

in effect, encouraged by a desire to avoid certain death in the mines, skilled laborers were 

motivated to develop technological advances and new techniques to extract the mineral 

resources. Unfortunately, we do not have these desires and abilities in the material record. 

Instead, we are left with the memories that are held in the stone and the surrounding 

landscape of these mines. The question to be asked then, is do these memories speak to 

good work? The uniformity of the strikes in the mines of Umm al Amad and the 

thoroughness of the extraction of the quartz veins at Dolaucothi are representative of 

good work. There is an aesthetic beauty inherent in the worked stone inside of these 

mines. The precise swings of the picks, the charred rock around the now vacant space 

that gold-bearing quartz once occupied, and the windings leats through the land that run 

to meet with the reservoir tanks above Dolaucothi all speak to good work. The vast 

amount of copper and gold estimated to have been extracted from Umm al Amad and 

Dolaucothi respectively, speaks for the successful systems put in place at these mines.   

While the slaves were certainly employed against their own will for the task of 

mineral extraction, the skilled free laborers sought the opportunities that conformed to 

their skillset in order to increase their wealth. The mining operations were certainly 
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dangerous and there was a definite shortened life expectancy from working in these 

hazardous conditions. While the desire for wealth was a motivating factor for these 

skilled laborers, the quality of their work testifies to an innate desire to perform their task 

to their utmost ability. The threat of death can motivate one to put forth a concerted effort 

in one’s work, but still the laborer fearing death will only work to the extent that he or 

she is preserved or believes will be from such a fate. The quality and craftsmanship 

employed in the processing and extraction of the mineral resources suggests much more 

than the enforced servitude of criminals and Christians condemned to an ignominious 

death in the mines. Analyses performed on human skeletons excavated from Faynan 

detect varying levels of lead and copper mineralization, suggesting different degrees of 

involvement in the collection of these minerals (Grattan, 2005). The sensationalistic 

accounts of the sufferings and torments of those working in the metalla have been 

responsible for fashioning the image of the craftsman as a drudge, slave, a worthy 

Christian martyr, and a doomed relic of the preindustrial past. This is not to disregard the 

experiences of unfortunate souls who were damned to the mines, but rather to shift the 

focus to those who used their skill, combining head and hand, to perform their tasks. 

There is an innate desire in humans to become interested in things they can 

change, according to Sennett (120). This material consciousness revolves around three 

concepts: metamorphosis or a change in procedure or technique; presence such as a mark 

or strike left in the material memory
53

; and anthropomorphosis where materials are

personalized through using words such as modest or sympathetic to describe a finished 

53
 cf. Olivier (2001, 2004, 2008, 2011) and Olsen (2003, 2010, 2012) and Witmore (2006, 2007, 2009, 

2012, 2014) and Witmore and Shanks (2013). 
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product (Sennett, 120). Metamorphosis is present throughout the craft of mining as new 

techniques and tools are developed in a never-ending process of enhancing the efficiency 

of the material extraction process. Each geographical location presents its own unique 

challenges that are met by the laborers through the trial and error of techniques until there 

is an adaptation of the tools used to perform the required task successfully. Throughout 

both mines there is a presence of the material memory left in the stone. The strike marks 

that envelop the ceiling and floor of Umm al Amad and the mounds of slag that blanket 

the landscape hold a memory of the productivity and quantity of work that was 

undertaken in Faynan, They speak to the skilled work that was performed at the site and 

the efficiency of the technological system in which they were embedded. The rock at 

Dolaucothi, scorched through fire setting, and the landscape carved out with leats for 

hushing, are both reminders of the development of efficient extraction techniques. The 

landscape holds a memory of the extraction process as well as the material remains that 

are excavated. Gold jewelry found at the site of Dolaucothi dating from the Roman 

period is marveled at and praised by many visitors to the Romano-British gallery of the 

British Museum. Not only are the finished products from the materials extracted given 

personalized qualities, but the flooded passages of the mine and its surrounding area are 

also attributed human characteristics. The scarred landscapes around both mines are 

constant reminders of the Roman presence and are etched into the fabric of the land. 

The imagination of the skilled workforce employed at the mines allowed for the 

technical skill of the craftsmen to produce new technologies with old tools and combine 

both head and hand to successfully extract the natural resources from the earth. The value 
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of the finished product has overcome the appreciation of the skillset developed by the 

workers in the mines. The end result should not eclipse the process itself, through the 

challenges presented that are overcome through craft, as similarly important for us. The 

physical acts of repetition and practice allowed the animal laborans to develop technical 

skill within (Sennett, 294). Therefore the craft of mining unites tools and skills in the 

pursuit of a common idea: to comprehensively and efficaciously accomplish the 

extraction of mineral resources to the best of one’s ability 
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CHAPTER V 

CONCLUSION 

Often, little survives of the tools and technologies used in the extraction process, 

but the mining methods and structures that once assisted in the process can be ascertained 

from the marks that survive on the walls and landscape around the mining complex 

(Craddock, 10). These habitual practices or memories are an essential aspect of “social 

memory” (Connerton, 1989). As stated earlier, habit and skill are wrapped in the 

performance of repetitive actions, which cultivate the habit or skill in our acting bodies. 

Connerton (1989) argues that these habit practices are “traceless”, which has been widely 

accepted by archaeologists for some time. Olsen (2010) though, argues that this 

asymmetrical conception is unsustainable. “Incorporating practices
54

 are actually as

“trace-producing” as inscribing practices – or rather, the “traces” are the material 

constituents of the bodily remembered.” (Olsen, 2010, 124).  These habit memories are 

more effective and more significance than recollective memory
55

 (Ingold, 2011, 147-

148). These memories are embedded in the landscapes, streets, buildings, artifacts, and 

all other materials that are encountered every day circumspectively (Olsen, 2010, 124). 

This interaction with the past is inescapable and is a condition shared by all people 

throughout history. All of these things are essential to memory practices and the potential 

54
 Connerton (1989) coined a distinction between two ways in which society remembers. These are 

inscribing and incorporating practices. Inscribing practices are mostly intentional and consist of inscribing 

information onto lasting mediums such as texts, images, and other memory-storing devices. Incorporating 

practices may be both intentional and unintentional and consist of bodily practices in which cultural norms 

are acted. 
55

 “If the past were available to us only in the form of express recollections, we should be continually 

tempted to recall it in order to verify its existence; and thus resemble the patient mentioned by Scheler, who 

was constantly turning round in order to reassure himself that things were really there – whereas in fact we 

feel it behind us as an incontestable acquisition.” (Merleau-Ponty, 1962, 418-419). 
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for attentive recognition is always present (Joyce, 2003 and Edensor, 2005, 148). The 

past is not truly gone, but it is gathered and folded onto the present, which allows for 

different forms of material memory. Memory is cultural, but it is also habitual and 

material, which is implanted in the constant act of remembering. 

Therefore, these mining complexes are rarely the workings of a single period in 

time and reworkings of the mines frequently destroy the older evidence of its use. These 

landscapes are a woven fabric of interrelated times that are not able to be ascribed to any 

particular period.
56

 The use of metal tools leave a trace of their memory
57

 with long, thin

scratches, often parallel to one another, carved into the rock. The process of fire-setting 

leaves behind smooth walls, which are often coated with soot, thick layers of ash, 

charcoal, and burnt rock (Craddock, 10). Often the early evidence of mining was erased 

by reopened veins during later periods such as the Victorian era. During these later 

mining operations, dynamite was a commonly used means of clearing away the rock 

faster with much less labor required. This is demonstrable through the very ragged 

appearances of mine walls and the presence of drilled shot holes, which were created 

with long, metal poles, in order to place the lighted stick of dynamite within. While the 

process was quicker to some degree, it was also highly less precise and caused much 

damage to the workings. Many bell pits dug by earlier workers were used as rubbish 

dumps, as has been shown at the site of Dolaucothi. 

56
 cf. Tim Ingold’s “The Temporality of the Landscape,” in which the Renaissance painting, The 

Harvesters, is used to illustrate the multitemporality of the landscape and those inhabiting it through its use 

of historical references simultaneously present in it.  
57

 For more on the archaeologies of memory cf, Alcock (2002), Bradley (2002), Jones (2003, 2007), Lucas 

(2004, 2005, 2008), Meskell (2004, 2005), Naum (2008), Olivier (2001, 2008), Rowlands (1993, 2005), 

and Van Dyke and Alcock (2003).  
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These memories are crystalized into these sites as places of memory
58

, but it must

be remembered that the past is gone. These marks and structures existing in the present 

achieve their mnemonic significance through being a medium that allows memory and 

meaning to be codified for our recollection (Bradley, 2003, 222 and Joyce, 2003, 108). 

Bradley argues the endurance of this past is a result of the willful processes of human 

selection (2003, 223). This may be the case, but as Olsen (2010) states, “the past still 

evidently present  is at any moment far too varied, complex, and comprehensive to be 

seen as representing particular “captured versions” or as an edited or censored text.” 

(110). The past follows unpredictable trajectories that are beyond human control or 

intervention and its presence in the present constitutes a reservoir of different memories 

and mnemonic practices, but also holds involuntary and abject memories.
59

So it must be remembered that there is a great danger in attempting to distinguish 

Roman workings from those of the medieval period and later ages of mineral 

exploitation. Many techniques used by the Romans were adopted during the medieval 

period. There also is no clear cut division between our arbitrary labels of Roman and 

medieval. Many of these workings were opened during the Bronze age and were 

continually in use throughout their existence
60

 by various creeds and cultures, so while

we may label a site as a Roman mine, it transcends that label and is in fact an 

amalgamation of every group that extracted some form of mineral or rock from the 

58
 cf. Assman (1992) and Nora (1984, 1989). 

59
 cf. Olsen (2010) with particular attention to Chapter 8, “Defense of Things” for a deeper discussion of 

this mixture of the involuntary and abject memories with mnemonic practices that are embedded in objects. 
60

 cf. Alcock (2002), Fleming (2007, 2010), Latour and Hermant (1998), and Olivier (2008). 
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area.
61

 In this sense then, understanding these mines is akin to tracing a genealogy, in that 

the present is supposed to contain an ancestral past with multiple lineages. Each 

generation reworks its past and has the ability to change its course (Olsen, Shanks, 

Webmoor, and Witmore, 194). These mines were used to extract whatever the specific 

culture desired from them and were then abandoned, before being reopened by another 

group of people pursuing the same materials or perhaps others also contained in the 

mineral deposits. Even presently, their use may still be for mineral extraction, or as is 

with Dolaucothi, a world heritage site, where excavations continue studying those, who 

long ago labored to withdraw the gold from its quartz encasing, rather than excavating 

the material itself. Umm al Amad is in danger of being effaced from the earth, as mining 

companies look to extract copper from deposits buried in the area and in the surrounding 

mountains.  

 The two case studies of Dolaucothi and Umm al Amad represent only a small 

sample of the numerous mines that were worked under the rule of the Roman empire. 

They were chosen for being on opposite ends of the provincial landscape of Rome with 

each containing its own unique climate, geographical conditions, and work force. This 

juxtaposition allowed for the differences and similarities to surface, which otherwise may 

not have been apparent. This small sample is only a start to a much larger project, in 

which more mine workings will be incorporated, looking for commonalities between the 

division of unskilled and skilled laborers working in these mines. I intend to incorporate 

                                                           
61

 This temporal topology allows for the juxtaposition of ancient features such as the mines themselves, the 

roads taken to and from them, and processing centers and associated forts with newer structures such as in 

the case of Dolaucothi, where cart tracks, gravel roads, and even tourist shops are set up among the ancient 

features.  
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mines from other regions of the provinces, which are extracting other types of metals and 

minerals, while I look for evidence of skilled labor and its role in the extraction process. 

The use of slaves and unskilled labor has long been acknowledged by academia, but the 

highlighting of the skilled class of workers and their role in Rome’s continuous search for 

mineral resources has been vastly underrepresented.
62

 These voiceless workers that either

voluntarily chose work in the mines or were damned to death in them are a facet of the 

Roman world that is very difficult to study, but I feel is vital to understanding Rome and 

all of her people, not just the privileged or chosen few who ignited rebellions, which 

allowed for their place in the history books. These outliers had a role in the empire’s rise 

and decadence, which has long been either too difficult to ascertain or outright ignored. 

Future intentions of mine are to incorporate the landscape of the Pennines in 

northern England, looking for the presence of skill in regards to the lead and silver mines 

of the region. While gathering research for this work, I briefly took an excursion to 

Bishop Auckland and the the surrounding area looking for evidence of leats (fig. 5.1) and 

bell pits (fig. 5.2) carved into the landscape. I was surprised by the amount of evidence 

for early mining that is spread across the landscape. The difficulty in identifying these 

lies in the complete obliteration of most of these early mine workings by the post-

medieval large scale mining practices that occurred in the area (Oakey, 32). Whitley 

Castle Fort (fig. 5.3) has long been believed to have been the central fort associated with 

62
 For varying arguments on the nature of those working in the Roman mines cf. Barker, Gilbertson, and 

Mattingly (2007), Burnham (2004), Cuvigny (1996), Davies (1935), Gustafson (1994), Hauptmann (2007), 

Healy (1978), Hirt (2010), Joshel (2010), Mattingly (2013), Millar (1993), Najjar and Levy (2011), 

Peacock and Maxfield (1997), Peacock, Peacock, and Maxfield (2007), Rickard (1928), Rihil (2008), 

Sekedat (2012), Tylecote (1962), Wiedmann (1981), and Weisgerber (2006) 
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the processing of the lead and silver gathered from the region during the Roman period 

(Oakey, 32). This is most likely, but there is still a lack of conclusive evidence of Roman 

mining in the region. 

Fig. 5.1. Leat carved into the hillside outside of Bishop Auckland. (Baker, 2014) 
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Fig. 5.2. Bell pit outside of Bishop Auckland. (Baker, 2014) 

Fig. 5.3. Aerial view of Whitley Castle Fort. (English Heritage, 2007). 
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On the other end of the provincial landscape, I intend to incorporate the 

fascinating research regarding the mines of Mons Claudianus (fig. 5.4) and Mons 

Porphyrites (fig. 5.5) into my research (Peacock and Maxfield, 1997 and Peacock, 

Peacock, and Maxfield, 2007). The purple stone, porphyry, that was prized and used in 

the construction of many Roman works such as the emperor Nero’s famous bath tub from 

his infamous Golden House, and the gran-diorite stone, extracted from Mons Claudianus, 

that was instrumental in Roman stone architecture, provide the opportunity to study more 

examples of the extraction processes and their labor force in the Roman empire. The 

presence of ostraca and the road systems found in this area has 

Fig. 5.4. Map of Mons Claudianus and the associated infrastructure (Harrell and 

Storemyr, 2009). 

http://per-storemyr.net/thematic-maps/mons_porphyrites_map/
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Fig. 5.5. Map of Mons Porphyrites, its quarries and the associated infrastructure (Harrell 

and Storemyr, 2009). 

http://per-storemyr.net/thematic-maps/oeysandenbruddene_kart/
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provided the opportunity for a fascinating investigation on life at these outposts and the 

paths and means of the transportation of the stones extracted from these workings. This 

leads to another facet of the mineral extraction process, I wish to further expand upon, 

which is to understand the movement of these extracted resources from their original 

context in these mines to ultimately arriving in Rome or throughout the Mediterranean. 

Roads serve as markers of imperial participation in the landscape. They develop to ease 

problems presented by geographical constraints in a rational system of landscape 

development related to resource acquisition (Sekedat, 2012). These roads also created a 

social and economic character of the landscape that has even percolated to this day. 

These roads determined settlement patterns, since these areas were not well settled by the 

Romans, and the paths through the landscape (Sekedat, 2012). 

As stated in Chapter 3, it is extremely difficult to ascertain the paths that would 

have been taken for the transportation of the copper ore from Umm al Amad to Phaino 

for processing. This is, in part, because of the floods that have metamorphosed the 

landscape from its appearance during the Roman occupation of the area. Using other 

mining sites in the Near East and across the empire, has the ability to provide possible 

commonalities between the sites and to provide conjecture as to the movement of these 

resources through the landscape to Berenike, which would have been the most likely 

destination for shipment throughout the Mediterranean. Jennifer Gates-Foster (2006, 

2012) has made some insightful advances in the study of pathways and road systems in 

the eastern desert and her research has greatly influenced my own interest in the resource 

extraction process. These sites that have few preserved archaeological sites have the 
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ability to inform social behaviors through the presence of potential road systems. In 

contrast to the usual view of Roman proficiency in the planning and execution of roads, 

the desert stands in stark contrast. There is usually no more than a simple stretch or track 

marked by cairns or simple inscriptions. This may be a process of landscape utilization 

with the roads integrated into their natural surroundings and deliberately designed to 

minimize the outside presence (Gates-Foster, 2006). These roads may be intentionally 

hidden to avoid drawing attention to vulnerable outposts or perhaps the lack of definite 

pathways allowed the traveler to construct his own path through the landscape. 

The extraction of these resources required a complex infrastructure that facilitated 

the movement of the resources, while bringing together a range of tools, technology, and 

laborers in a single location (Sekedat, 2012). This inquiry has led to many possible routes 

that would provide fruitful research in understanding less known aspects of the Roman 

provincial realm and the operation of its empire. It should be apparent that skilled and 

unskilled labor was employed in these processes of extraction from the landscape. The 

specialized techniques developed for these workings show a commonality between two 

very different regions. These sites were useful as a means of putting those condemned or 

unwanted to death through a process beneficial to the empire as a whole. There was also 

a specialized workforce that emerged, creating more efficient means of mining through 

their skillset, who saw these workings as an opportunity to earn money and put their 

skills to use. 
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